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EAD-1H-R1E-3-d) o &) o} )-7, 8-t sle] =2 -6H-T] 2| 1| = [5,4-b] [1,4] SAMR-2-) I 2] A -2(1H)-=; 3~
(4-((2-(6-(EEg EF 2 EA])-11-Q1=-3-9) ol &) o}H| = )-7,8-T] 5lo| = 2 -6H- 2] 1] = [5,4-b] [1,4] FA}XI -
2-)H g d-2-&; 3-(4-((2-(1H-Q1=-3-¥) el &) opH| :=)-8-M| & -7, 8-T] gfo] = = -6H-F 2| W] = [5,4-b] [1, 4] FA}
Z-2-) I g d-2(1H)-=; 3-(4-((2-(1H-E-3-d) ol &) o} =) -8-m & -7, 8-T] s}o] = 2 -6H-T| M| =[5, 4
b][1,4]1 AR -2-) A d-2-8, (5)-3-(4-((2-(IH-AE-3-L) N &) o} =) -7- (W FA | & ) -7, 8-T] s} o] =2 -
6H-3] 2] v %= [5,4-b][1,4] A -2-2) J 2] D -2(1H) -5 (S)-3-(4-((2-(1H-S1E-3-) ol &) o}v] 1) -7 (| - A] ]
9)-7,8-t3lo| =2 -6H-9] 2" £ [5,4-b] [1,4] &AM -2-L) 9] g -2-&;  (7TR)-2-(5-FF22-3-9gd)-N-[2-
(IH-91&-3-) ol d |-7-(MFZA W9 )-7,8-t] sl o] =2 -6H-3 2] W] = [5,4-b] [1,4] AP -4-o}71;  (R)-3-(4-((2-
(6-EF 2 2-1H-21E-3-¢) ol ") olr] =) -7-(F EA ¥ " ) -7, 8-t slo] =2 -6H-T] 2] 1| &= [5,4-b] [1,4] SAFZ-2-¢)
A2 d-2(1H)-2; (R)-3-(4-((2-(6-FF 2L Z-1H-Q1E-3-) ol &) o} . )-7-(H F A ¥ & )-7,8-T] 5} o] = 2 -6H-7]
Zr=[5,4-b][1,4] A -2-) F 2 W -2-&; 3-[(TR)-4-[2-(IH-AE-3-L) o 5 A |-7-(H| F A W & )-7,8-1] 5} 0]
=2 -6H-3 2" = [5,4-b][1,4] AR -2-L |-1H-T 2] D -2-2;  (R)-3-(4-(2-(1H-21 E-3-2 ) o ZA] )-7- (| = A| ]
g)-7,8-t3slo]| =2 -6H-3 g M %= [5,4-b] [1,4] $AF-2-2) 9] 2] 1 -2-2; (TR)-2-(3,5-H&FF .25 d)-N-[2-
(IH-91&-3-) ol d |-7-(WFZA W9 )-7,8-t] sl o] =2 -6H- 2] 7| = [5,4-b] [1,4] SA -4-0}71;  2-(3-EF Q=
Hd)-N-[2-(11-1=-3-9) ol & ]-7,8-T] 3fo| = 2 -6H-F 2] 1] = [5,4-b][1, 4] A} -4-0}71 2-(2-v g E o} =~
5-)-N-[(3R)-2,3,4,9-8| Eg}slo] = & -1H-7} 2 ntE-3-9 -7, 8-1] 3to] = & -6H-3] &) v = [5,4-b] [ 1,4] AR -
d-opwls 2-(2, 4-Hr B obE-5-)-N-[2-(1H-}1=-3-) o & ]-7, 8-H] S} o] = 2-6H-9] 2] #] &= [5,4-D] [1, 4] AR
-4-o}91; (TR)-7-(FEA ¥ ") -2-(2-F " E] o} £ -5-Y )-N-[(3R)-2,3,4,9-H E&}3lo| = 2 -1H-7} 20} &-3-4 |-
7,8-t3lo]| =2 -6H-9 2| M| = [5,4-b] [1,4] FAFH-4-0o}ql;  [(7R)-2-(2-H @ E]o}&-5-U)-4-[[(3R)-2,3,4,9-H E
sto]| E2-10-7FERtE-3-d o} .= ]-7, 8-H] alo] == —6H-T] 2| 1| %= [5,4-b][1,4] SAFZ-7-L ] wlgh-&; N-[2-(1H-
-3-)d]-2-(1-M g Eglo}E-4-9)-7,8-T] g} o] = 2 ~6H-7] 2| W] %= [5,4-b] [1,4] SAFR -4-0}¥1; (7R)-2-(4-
L ZHd)-N-[2-(1H-1E-3-) ol & |-7- (W ZA W & )-7, 8-T] 3} o] == -6H-3] 2 M| = [5,4-b] [1,4] A -4~
15 (TR)-2-(3-FF 29D -N-[2-(1H-AE-3-L) o & |-7-(MFZA W[ © )-7,8-T] sl e| =2 -6H-¥] g v| &= [5,4-
1,415 A0-4-0}91; 5-[4-[2-(1H-1&E-3-) ol Do} 1= ]-7, 8-t dlo] = 2 -6H-T] 2] W] = [5,4-b] [ 1, 4] Az -2-
A]-1- g -9 e H-2-25 (TR)-N-[2-(1H-QE-3-) ol D ]-7- (| HA W] &) -2-(2- | D E] o} £ -5-90) -7, 8-T] o] =
2-6H-9 P = [5,4-b][1,4] AR ~4-o}Rl;  (7TR)-4-[2-(1H-V&E-3-L) o ol = ]-2-(2-WF E] o} F-5-Y )7, 8-
2602 n =[5,4-b][1,4] SA-7-L 1 gke;  2-(2-WEE]o}E-5-U)-N-[(4R)-1,3,4,5-E| E&}5}o]
ez [cd]RIE-4-¢1-7,8-Heto] =2 -6H-T] 2| W] = [5,4-b][1,4] SAZ -4-0}H1 5 2-(2-m| g Bl o}Z&-5-Y)-N-
(45)-1,3,4, 5~ Egtstol =2l 2 [cd] 1 E-4-U1-7,8-T)3lo]| = 2-6H-1] 2| W] = [5,4-b] [1,4] SAFZ-4-o}¥1; 3~
4-[[(3R)-2,3,4,9- B E&}3}o] = 2-1H-7h 2 uhE-3-9 Johv| == ]-7, 8-T] 3ho] = 2 ~6H-3] 2] ¥] =[5, 4-b] [1,4] $AH -
]
[

k)

ol =
U=
=
=T

u

o
-

o o/ —

- I-1-v g e-2-2, (R)-3-(4-((2,3,4,9-H Egslo]| = 2-1H-7h2nkE5-3- ) ofv] 1= ) -7, 8-H] 8} o] = = -6H-] 2]
P2 [5,4-b][1, 415 AR -2- ) I 2 -2-&1 N-[2-(1H-21E-3-2) el & ]-2-(2-¥| A -3-9] 2] ) )-7 , 8-T] 5} o] = 2 -
6H-3 2] W] % [5,4-b]1[1,4] §A R -4-0}7];  2-(5-EF Q. 2-2-H 5 A-3-9] 2 2)-N-[(3R)-2,3,4,9-H Ee}s}o] = 2~
IH-7F2nkE-3-9 |-7,8-t] sto]| == -6H-7] 2] M| = [5,4-b ] [1,4] SAR -4-0}1 5 3-(4-((2-(1H-VE-3-) o &) o}v]
%)-7,8-t8o] =R -6H-¥] 2P| % [5,4-b][1,4] A 2-2)-5-FF 2 29 W-2(1)-2;  3-(4-((2-(1H-2 =~
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3-d)olld)otn2)-7, 8-t to| =2 ~6H-7] 2| 1] = [5,4-b] [1,4] $AF-2-A)-5-FF 29 g d-2-&; 2-(5-ZTF L
2-2-EA-3-T 2] )-N-[2-(1H- E-3- ) ol & ]-7,8-t] 8} o] =2 ~6H-3] 2| | = [5,4-b] [1,4] &AL -4-0}q 5 3-
(4-((2-(1H-01E-3-2 ) o] & ) o} 1| 1= ) -7, 8-T) B} o] = 2 —6H-31] 2] 1| 5= [5,4-b ] [ 1, 4] A1 -2-2) ) -5-w]| €l 5] 2] &1 -
21— 3-(4-((2-(1H-91=-3-) el &) opH| :2)-7,8-T]gfo| =2 -6H-F 2] 1] = [5,4-b][1,4]FAFK1-2-Y )-5-"]
g8 d-2-5;  3-(4-((2-(1H-Q1&-3-) el ") o] 1o)-7,8-t]slo] =2 -6H-T] 2] W] = [5,4-b][1,4] ZAz-2-4 ) -
S-(EEFo 2 e ) m g d-2(1H) - 3-(4-((2-(1H-1&-3-) ol E ) o} = )-7,8-T] 3l o] E 2 -6H-3] 2] 1] &=
[5,4-b][1,4]&AK1-2-d)-5-(EgEF=2dd) e d-2-&; 5-Z 29 Z-3-(4-((2- (6—* FoR-1H-25-3-
Aol ’)oju| )7, 8-t] 5] =2 -6H-9 2] W] = [5,4-b] [1,4] A -2-) F & H-2(1H)-; 5-ZF = -3-(4-((2-
(6-ZF 0 2-11-21%-3-) &) oln 1-)-7,8-T] Fto] =2 -6H-F] 2| W] = [5,4-b] [1,4] A -2-) I 2l -2-&;
(R)-5-ZF9 Z-3-(4-((2,3,4,9-H Eg}slo] = 2 -1H-7} 2 u}E-3-2 ) o}n] 4= )-7, 8-T] slo] =2 —6H-T] & 1| &[5, 4~
b1[1,41 A -2-) AP H-2(1H)-2;  (R)-5-ZF 2 2-3-(4-((2,3,4,9-H| ET}&lo) =2 -1H-7} 2 ulE-3-Y ) o} ]
2)-7,8-tato| =2 -6H-F] Z W £ [5,4-b][1,4] SAF-2-d) F 2] I -2-&; 3-(4-((2-(1H-1E-3-) el d ) opr] 1) -
7,8-t)3lo] =2 -6H-9] 2| 1] %= [5,4-b] [1,4] A -2-2)-5-F 227 g -2(1H)-<;

3-(4-((2-(1H-¢1 E-3-2 ) o &l Yo}1] 12 )7, 8-T] &Fo| = & —6H-3] 2] 1] =[5, 4-b] [ 1,4] 2 A 7 -2-21 )-5-F 2 & 3] &] ¢l -
2-2; 3-[4-[2-(1H-Q1&E-3-Y) o doln 5= ]-7,8-T] dlo| © 2 -6H-1] 2] n]| % [5,4-b] [1,4] 2 AF7-2-o ]-6-H| & -1H-5]
e-2-2; ; 4-((2-(IH-9E-3-¢)old)o}n )-7,8-t] o] =2 -6H-F 2| v = [5,4-b] [1,4] A7 -2- )-6-v &
Ayd-2-8, 2 2-(2-ohx=-3-IE)-N-[2-(1H-1&E-3-¥) e ]-7,8-t]  Ffo|=Z-6H-F] 1] =[5,4-
bI[1,4]1 &AM -4-0}Rl | = o]e] okEtxow & 87lse 9.

A7 30

AL WA A20F F o= § Fol YoM, AFEE 3-(4-(2 (lH 9155-3-91) ol H41)-7, 8- 3}o] = 2-6H-] 2]
P %2[5,4-b][1,4] $AH-2-2) ] 2 D -2(1H) - H= o] 9] ofsh4] &87Fs3 A<l S,

A7% 31

Alg A AT F ol @ Fol me e, R ofHon el RAAl, ANA Ee BAE 2

A&, 53] kel Azl AREHEE, A1 WA A0F T o= & Fel wE sete Ee A3lYe] o

i

A3 33
o A5 ook Az oA, A1E WA A30F F o= g Fo mE I3HE e A3l mE 2=
o] &

O—]—
AT 34
AnAow FEF o A WA A0 F o= & Fol W T i AT BB 2HEL, oE
Sof ool ARE Waw s ARl Folahiz A& Tgel Ao W,
A% 35
2 Al A" vret 2 A1 WA A0 T o= g &l mE SRHES Alxste WY
ygol g
7l & &£ of
2 g2 2 gAAe ZIAIET god dubA (D9 sEE, A7) SRES Axse Ul A 3EEs =
gl okt 2R W 2F, 9 BE AgARA Ei e 34 4R 2ee 48, 58 de 75l
ZAHA v o T HH, =5 0 AR AldE T AFE Ve WHe X8 Ee odUS 93 4
shetE 9 ok 2AE x4 #ek Aolth. oyt sES HI 2F 7] AEMSO & H F34
WY A3y A7bAg 23k 9 ot 28 Geofrt de 3 A m5E gk AT BE 5F ol AelA HSC A}
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[0002]

[0003]

[0004]

[0005]
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g 83 5 vt
vl 4 7] &

ofd @t a FEAARIE 97148 WA-FEZ-ud-Per /ARNT/Sim - #He] o] &ahe ERt=-24dskd
AApolth. AEZANA = AFo| o]ojA, AR Hsp90 2 ARR-AFZ2HE ol XAP2¢} 1 E A =R
sle]Eo] A AhRe] Ho® HYHEE vl 13o]A AWRS AhR 3 AL AF(ARNT) 9} o] A3tk the AA)
ol& Whg QAMKRE)M Ajste] wWe ugd x2AdA v wH A - ke xS

=
&k, AR 37 Ao Agjtetal ole] AAE fla daT CYPlAl CYP1A2 B CYPIB1S >x:§3o] A|lEA
& P450 o] TFE LS friEdhe Zlem P & deld ok Aol gl o3k AhRe] 2 st= o] &
A7 WA, SR 2 dss 2R WA Aty JJrXé‘ﬂ]’ﬂ Agdvs S A5 (Esser &

Rannug, Pharmacol Rev, 2015, 67:259; Roman &, Pharmacol Ther, 2018, 185:50).

ARRE XA MFE, AAME, T A¥E, NK AlE 2 B AIXE ¥33 Be MY ME FoA] daE HAF
Ao A Fa3 %% 438t} (Quintana & Sherr, Pharmacol Rev, 2013, 65:1148; Nguyen %, Front Immunol,
2014, 5:551). 2,3,7,8-HEHZFZZ M Z-p-tZA (TCDD) I} 722 A< 9|9 AR &FAY 54 /%2

< & dHA ‘ilJ— /37-]’?1]' HoAddA = ol F g MAE Esstth(Esser 5, Trends Immunol, 2009, 30:447;
Feng %, Biochimica et Biophysica Acta, 2013, 1836:197). W< Ao tish AR F%5Ae M4 F7=
Z4 T AE(Treg) A X (Pot, Swiss Med Wkly, 2012, 142:w13592), Th17 A% #3} 2 2Adste] =4
(Baricza &, Cell Mol Life Sci, 2016, 73:95) % <17t &gdstel Zx 9 o3l Ax 9 T H22HEH <l
B $71-22(1L-22) & 2/ vr&9] 2= (Ramirez 5, Eur J Immunol, 2010, 40:2450; Effner %, Sci Rep,
2017, 7:44005)& EFTE. ARS EF FAF AE B tiAAEet 2 Y AA AEe] Vse 2T
AR 43t Z82 11 8 A™FPY 53A 2 T5-A5 B4 HHES FAA7|L B T AE
913k Thl ¥ Th17 =438} APolE7IIC] AAS ARtk (Mezrich 5, J Immunol, 2010, 185:3190; Nguyen
5, Proc Natl Acad Sci USA, 2010, 107:19961; Quintana %, 2010 Proc Natl Acad Sci USA, 107:20768). 2
AZ AR 4= Tregd ®3E s DY T3S F2Y3tt(Jurado-Manzano 5, 2017, Immunol Lett,
190:84).

Aol 8 oo AR E3F 7)1 Eld (KYN) I 7)1 FAAHKNA) S £33 EYEd Balo] thit abEo] Ags &

% SAAYA 1 2 2(ID01/1D02)9 EHER 2 3-1S A AUA 2(TD02) = KYN thAl A=<

AT SHAE Fustar A AEZ(D0D) 9 FEe] A EelA HHATHIDOL ¥ TD02)(Pilotte &, Proc Nat

Acad Sci, 2012, 109:2497). ID019] AJAA= WAAE A=t GAEE QA3 AAS = FAHJA A=
o)

Xg2A Be AASE T3 9dri(Cheong & Sun, Trends Pharmacol Sci, 2018, 39:307). MEHo=Z 1p0le] H

AAA g FER EHERS TAH 5o 718k, o] FIukAl GON2(EHE Ao vl-E9A|7bs 2)E &4

st T4 ME H2Xd dxdy) %%k o *1]-?1—73 T RFAA T Al F2/8438tE AT, B} FHtol=
157} Y

d 57 A e ATd F duheE Aol Hulgidtl. o Uy e
Z AAE AR E5AE FXAF A Z A ID019 A3Fx4d(Julliard 5, Front Immunol, 2014, 5:458), <1+ T
AE F29 A (Frumento 5, J Exp Med, 2002; 196:459; Terness =, J Exp Med, 2002; 196:447; Opitz

%, Nature, 2011, 478:197) @ MEZA T HEZ oA PD-1 L& Lé{} ZA(Liu &, Cancer Cell, 2018;
33:480)= E@é}‘ﬂ Hod AE gk FHA s =E5se HoZ YERET. ATldA s AAF,
ID01S- WelA AR &5 A9 FU3 A&7t ofyth. Th02& @ASALE ZHollA FAE A AR ¢k E3] oF4
AANE, NE S, SAF, WEd, 9, dd 2 ARG E PR Hdd(Opitz T,

I

o ,
Nature, 2011, 478:197; Pilotte &, Proc Nat Acad Sci, 2012, 109:2497; D'Amato &, Cancer Res, 2015,
75(21)'4651' Hsu %, Oncotarget, 2016, 7(19): 27584; Chen 5, Dis Markers, 2016, 2016:8169724). ©]={3}k
|

Jo]E]:= AR A A7F 2 AMﬂ A WAA AR BFA Al2ddHS oFslA7]7] wiFEel A=3E 1D0-1 o
ﬂlzﬂiv} g FE 258 7HE F USS AAETE o] 2 UIYdA AR EEAE Y & dE E oo

o
2 ax9 d¥F-4 %E 1(IL4ID ] H HA 93 ¥ & HlFS A grh(Sadik 5, Cell, 2020,
182:10).
Aol Alxze] gk 1 '3 9o, olfg Wiel g AFA 5hE T of AFPoll= A
FHo] Qth. oE S0, KINS Q3 WEAMYEE AXE *J_i% 9 o]5& F7MAZIHH(Opitz &, Nature, 2011,
478'197) g2 oy A T3 34 gtz FAdA o Wao] AhRS AFAIZIYE. AhR-Y A AF(AHRR) A
L& ojg ezt oA FY A FAARE 283 (Zudaire 5, J Clin Invest, 2008, 118:640). 3+t A=
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[0006]

[0007]

[0008]

[0009]
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o?L

oAl AR & 9 "FAH"(UJA HE-FF) G T 3447 FHAAATE 3 (Schlezinger &, Biol
Chem, 2006, 387:1175; Yang 5, J Cell Biochem, 2008, 104:402) &% X4 A" A2 E3S 243
t}(Yang 5, Oncogene, 2005, 24:7869). H]—"“\q o7F 5 Ay AFEA o]AA ARR WAL A -t-F3IHA
Aol R AE AFAEANA >50% =71 FE38FaL(Brooks & Eltom, Curr Cancer Drug Targets 2011, 11:654)
ARR FohE2 @ T4 % ﬁ@i‘é_‘li ?7&‘?3 o Fu ME Fel dX|ehe QIF FHeh AlEFol A AR W
sl5 fE=3c}(Narasimhan 5, Int J Mol Sci, 2018, 19:1388). AhR Z&x#| Ti= AhR iq—v—f_’_ i FEo A <l
T AxEe S, AE, JAE5AH 2 olsS AAA7](Parks 5, Mol Pharmacol, 2014, 86:593; D'Amato
, Cancer Res, 2015, 75(21):4651; Narasimhan %5, Int J Mol Sci, 2018, 19:1388) WEA|XEF A X2 A&
B Aoz Yelgth(Gramatzki 5, Oncogene, 2009, 28:2593; Opitz %, Nature, 2011, 478:197;
Guastella 5, J Neuro-oncol, 2018, &% ). w2 o= AWR AIA= TF A, & L do)g F5
st T AEY SRR & 7] AECSO O & FAEHE T4 FAAS Addrh(Stanford 5, Mo
Cancer Res, 2016, 14:696).

jatad
<l

R

o ol &L

—_—

weba, W AEel FF Ax2RE UEE AR &A= AVHER] B S22 gHow 2Rt T S
A%, wEA ol mIdE FAATIAY Apdshs AgAls WY Ylwe] 2HEA de o 2/E= WH e

d

A7 F8F 4 k. wA] o]y d &4 Bvk(Rojas 5, Int J Obesity, 2020, 44:948) 2 thf3l u}
o]~ 7+ (Giovannoni %, Nat Neurosci. 2020, 23:939; Giovannoni %, Res Sq. 2020, rs.3.rs-25639)<
AEZBFARE old] Ak A] = FHLAT Ve A3/ HEHAAE 84S T 5 AT

102017/202816-> W Wkgo] ZAF X &= o v WEH T 9832 AR Alrd® 3 AdE 71er Foje
g wE Ggus 9% 3FgE 2 x2AEd 3 Aotk E3F], 102017/202816 W02018/146010 %
102019/101642% E3] AR 7]5S A = A= SElZAe]EY 3gEo] #3 Ao}, W02020/081840-2> X3k
H oruzIed 9 ojuthxyepxld 2 ot whslrd FEA AIA R ofve} ol ZHEA|S] EA el A
x8 7] B8 AT AEE aget] 28 7] NEE S4ste W #3k Flolt). W02020/0390932 AhR =
AAZA HEZGsto | =2 ey gnd G2 AFEs] s 2AE 2 Wl #g o).

W02018/153893 o} walg=4 =& (AhR) =44, 2 53] AR ZJ_SJXﬂi X—}
2-d FgEo] B3k Aotk wEE gLo] AV FE g 7] ofY T
/e e A8 W/EE qduE 9T SEe] &k ek Flojtt. w02020/02102
A (AR) ZHA|, 2 53] AR AFAZA 28T 7 Q= o3 s3tEo] #gk Aot
FEol ok 7] ofd whslaA FE&A0 AdS §3
o] &xof 3k Aolrh. 1§02020/043830 A3 3]
Q1 AHR Alz2d¥ ¥ Add 71ek HeEe] o
31 SHZEALO]EY gFetEe] #e Aot wo 2020/018848S AhRel Z
7] AX Z/EE Al 7Y AT AX, o420 2¥ &7 Aﬂi
o}
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[0239]

[0240]

[0241]
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ur
2
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i
2
ot
2
>
Ho
k1
2
o
rlr
o
o

B A& 1 [ Exolav el oA
A A= EXEZE, o

A2
gzt 5 dyuERte]l 23hE . #4911 JAACN = v 725 2 ICRF 193 2 AW 2E|Rlo] E3het):

e
oftt
(o

b1 b

[ Sl @Abagl, ofETAlol=, dEFAs Foadols, HuTAel=, 2 Saeuy @ EF0w

o AANHEA o] &EE WA 23S, oS So] Zgdl @ 5-FU EE oo ATFLE, dF 5o A
2~ZEE e 2AEgE 9 FhA e B AAJER ) oA FOLFOXO] T},

U ANFHAA sSstae sy A8A, 58 AZEY BeeuAe] 29e U
A ANGeel A Beray 2T B Ay AxBed @ FRowdebd EE e 23w
9 AN FEAE AN L S Febel (Xelox)ol o] shstay xFoltt,

A ANGEelA Fetane FAN 5FUe) 2%, 9o S Eehavie] i)y

d AANFHEA  getaye ZY4E, 5FU % ol :=EIZH(FOLFIRD)®]  ZFola, <oz Sike|Fe
(FOLFIRINOX) 2} z§tolth. A2 t&oz FAdn: ol melzh(902] AA 180mg/m' V) TAH o2 &
AH(12059] A2 400mg/m' [ 2 x 250mg/m’] IV); o]ojA ZF 9o =924 (400-500mg/m' IV EF~) 1 ¢t}
252 (46213Fel A 2400-3000mg/m' AW F94). o] F7E APHoR 25w wkEdg. d7dl

A2 PAATE AR, dE o] WlAagad sdolE, JxdE A, N-[2-[(4-3F
Dyetn e ]-3-9 2 o] d J-4-w| S A Al 4 Zobr]| = (ABT-751), B fefle ststawiAl, «dE 5o 32
_E]_ E

o) =F Al
2eA, ofH e, e EAEA k£ o9 2FE o8t

A AAFeolA et 2W 2 nTor AANAZS o]&3t}, mTor AANAQ] ool & o ¥ =2 F2~(RAD001), WYE-
354, KU-0063794, IZtmjulo]ll(AlEgli2), ®IAIEZEHF2, dHXEEDF2(MK-8669), AZD8055 ! BEZ235(NVP-
BEZ235)7} E&+E T},

o AAFHE A 3 W 2FL MK JAAE o] &ITE. MEK gAAY  dolE AS703026, CI-
1040(PD184352), AZD6244(AZwE]d), PD318088, PD0325901, AZD8330, PD98059, U0126-EtOH, BIX 02189 Hi=
BIX 02188¢] ¥ g},

Q] AAFe o)A e 2FS AKT JAAE o] &3dtt). AKT AAIALY ool MK-2206 2 AT7867¢] XZFH T},

d AA oA & a2 2Ze} YAl AAAE o]&3tt. 22 FvhAl AAAL o= 2Ze A JA
A 1, VX-680, AZD1152-HQPA(HFE}AIZE]), SNS-314 wlAl@o]E . PHA-680632, 7ZM-447439, CCT129202 2 &2
gdle] x3tect,

Qg AAFEAA] e 232 oS S0 §02010/03808690 MAE wle} 2 p38 AA A, oA N-[4-({4-
[3-(3-tert-F-E-1-p-E2-1/-392F)-5-d) o = =G -1-d A e &) 9] 2] T -2-d | -2-1| EA] o} A E o}

MEgE o] &3t

A AAFHH A 2T Bel-2 dAAS o]R3};, Bel-2 AAAY dolE QufESFE~ v Ay o]E, ABT-737,
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A AN By 2GS AAolTRUIZE TP, ol W W WL Y AUYYL Us
ol =g E 4 A
o AAFEIA G AW E PARP SAAE Fae)

d AAGE AN 2 RG] e AAELJE AAA}t 2gste] (dE 5o £ aMdlA) ol &€t
wEpA 2 RAHES 2 AW Shehe e ofstd 2AE, R AAERE JAA e AAXJE oA

A AA G A AIAXEANE A A= PD-1 JA A, PD-L1/L2 OVM] CTLA-4 JAA, AAXJE 71vA] IA|
Al 1(CHEK1/CHK1), AAEJAE 714A JAA 2(CHEK2/CHK2), FAE#AEd Ax3 2 Rad3 BHEHATR) A
A, BAEREE-AFxS5 SAH|AAN) 2AA, Weel o]F EolA wa 7lua](Weel) AA, =] ADP
e ZE A (PARP) SAAl 2 Mytl SAAE Edhates o225 EH AYET.

A HAAFH A ATEJE AJA|A= PD-1 AAIA|, PD-L1/L2 AAA], CTLA-4 JAA; D o]e] 23S EFate
Ao E1 Aeigink. od AAFHelA PD-1 AAA S PD-L1 JAIAe] Z7e] o] &HTt. ¢ AAFH e PD-1
2 (CTA-4 oJAA Q] z3lo] o]g&dr}t. A AAFe|o A, PD-L1 E CTA-4 JAAQ] Z3o] o]&dt}. A AAIFHE
oA, PD-1, PD-L1 @ CTA-4 9JA|A] 2Fo] o] g},

oA AANFE A, AAEJNE A= PD-1 JAA ot o HAAFHA, PD-1 A= HEFH(OPDIVO®,
5C4, BMS-936558, MDX-1106 2 ONO-4538=% &4&lx), HH (Merck; KEYTRUDA®, Lambrolizumab 2 MK-
3475EE 4 F), PDROO1I(Novartis; vl2ge]Fyozn od#3), MEDI-0680(AstraZeneca; AMP-514Z% <+
#17), AWl (Regeneron; REGN-28100.%% ejx]), JS001 = "E&]Zv"(TAIZHOU JUNSHI PHARMA),
BGB-A317("Tislelizumab;" Beigene), INCSHR1210(Jiangsu Hengrui Medicine; "Zr&zF9", SHR-12100.2%
A4 A), TSR-042 T "= T (Tesaro Biopharmaceutical, ANBO11Z2% ¢&#3), GLS-010(Wuxi/Harbin
Gloria Pharmaceuticals; WBP30552}i% ¥}), STI-1110(Sorrento Therapeutics), AGEN2034 T+ "dr~Elg]
T (Agenus), MGAO12 H+= " E]HZ] " (Macrogenics), IBI308 & "AYEZ]H"(Innovent), BCD-100 & "
W HRA] =" (Biocad) 2 JTX-4014(Jounce Therapeutics)E& X8t o2 5H ABH},

o

d AN, AAEJE JAAE FRELFHIT. o AAGHNAN AAZIE AJAA
[e] E

A AAGE A AAEZAE AAA = AvlEeHelvt. o AAFEAN AAEZIE JAA=

mW
v

=
2~E}g]
g AAFEAA AAEJE dAAE= PD-L1 dAAItt. o AAFE|NA PD-L1 AAAE ot EE T
(Tecentriq), o}¥F % (Bavencio), FEXFW(Imfinzi), KN035, CK-301(Checkpoint Therapeutics),
AUNP12(Aurigene), CA-170(Aurigen/Curis) 2 BMS-986189(BMS)E ¥ &3l w o ZHE A=),

d AAFE A, AIEJE  AAAE  otHEEFHoltt. A AAFEAA, AIAXEJE  JAA=
opl FEutolry, A HAAIFE A, AAXJNE JAA = o EFgo|r).

—

A AAGEAA, AAZIE AA A= CILA- AAolet. A AAFElA CILA-4 AAA= o]HeFH
[e)

—a-
(Yervoy), E#@g 2ot ¥3st=
=

A AAFHAAN AAZIE JAA= AAEJE @l 53] PD-1, PD-L1 H= CTLA-48} Zo] & mAA
AR Aol Sl A9l @A E= Ag ol

A A el A xﬂﬂE°E 1Al AAAlE SHAoR 3-[(op| =7t2 R d) o] = ]-5-(3-FF 2 23 d )-N-
(39)-3-¥ g 2jt]d-2-F| e A7t= /A = sfo| =z 2etol=; (3R,45)-4-[[2-(5-FF Q. 2-2-3lo| =5 A3 d )~
6,7-tHSA-4-FAEed [olr e ]-a, a-THE-3-H EHHE-E Tslo|E2F2eto|E; 4 4'-T]olAd T 7

d9-gol HlAa(Fopds|=etE) HEAYO|E; 9-3to] EEA-4-H -9 E 2 [3,4-c]7F=nHE-1,3(2H, 61)-T]
(R)- a-obv]=-N-[5,6-T] 3o = 2-2-(1-H| D-11-7| 2hE-4-A)-6-5 2-1H-9| & 2[4, 3, 2-ef ] [2, 3] Wl 2T o} 4| 7 -
8- ] —A}o]ﬁiﬂ*}ow‘fowc 79,10,11,12-8| Eg}slo] = 8-9 12— EA|-1H-t] Q1 5 & [1,2,3-fg:3",2',1'-
k19 E2[3,4-1][1,6]WlxT]o}241-1,3(2H)-T]2; 4'-[5-[[3-[(Alo]E2 22 Ho}u )W E = d | o} = |-
1H—41?+€—3—°E‘]—[1,1'— 1ﬁ1%]—2,4—tla; 2 (R)-5-((U-((RE2EH-2-ddd)oln ) -5-(EYEF L2 HE) 7
g d-2-9) ol ) I B} 7 -2-7 E B U E (((T245737) EF-F A el g},
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A ANFENA B G el olgF skt ol ame FHMelM, & FF e 8ol W $4
of AFHE Aol ok FErel A&Hol A MH Aot

A ANFEAA, AF Fol 2,3, 4, 5, 6, 7 E= 83l9] AR(AAT a9 B 79 Apgel AT
o,

B oA M A mFs e "EYSHE" S JUHES oAy, EHoR AW T, wH] AA
gl 238 5 A

ANGEE B4 B4/040% TS Ao ¥ gANdA st AAdEe B8 YY) S4/as 7
AEAG Rahom PAHE MR AN e Sgut

A Ao

B oggtee B gaad Fa=z E£3hE 102020/039093 2 PCT/SG2021/050095¢] 7] A F-A18E Bl o
 Ax= ¢ do

au By 1

Zapage 1,4-t&Ak6nl) W 2,4,6-EFFEE29 YN P-5-2(1.0 eq), tert-Fg N-(2-3lo]=ZA|oE)7}=
Bl 0] E(1.10 eq), EYHAEFEAT(1.20 eq) ¥ T]o]AZ 2 ol 2B A 0] E(1.20 eq) S 213t A
H EIFES A2 143 B wdkETh. WHSES AFNA wF AXSIY FFES A, ol o4ad
AF U 15% EtOAcE &8sl A 7H40g 7IEZ A E T3 Asstd S 2= AZ2vtEad e od AHA s

o] dat= AHES uAE AU

duk W 22

mlk

00 eq) Wl 60% FAFIEF W THF U] AE-3-1RE(1.10 eq)®] §9L 0¥ Hek el
AA% 22100 eq) o) Golo] WYY, EFRS WA wukshy
[

S AXAFHH(AAE] ad). vHees DCMOﬂ A% v Ed=
2 =

= o

Ak, 14 BF Azstel AYBS AU, AAE AL A o8l 4
@591t
Q9 3

O Z 2w eH(10mL/mmol) U Boc-EEF o}¥1(1.0eq)e] ML 1,4-T)
At AGdE EFES T R4 1A FF wikt, 93E

H Z(50mL/mmol) 2 w}8ta, Astn, AF st ARAA Qs WP E Oé%ﬂr
At W 4

Ol A-ZR2-2-& U H-3 FA(1.0 eq)d 4S5 Eodolrl(14 eq) o2 A st AdE EFES vlol
AZ o] B (CEM, 2009}E) A 110 WA 160°CA 2-6A17F B wukgch, WS ES 2 AxA|A 1A AF
ES d9a, olE wwtetdA Eo dEAFt. ERES oysln nAE JF Sl ARAA Y AAE
S AR AT, GAE 2o AS A2vtEaHT = vpded 9] FaE AT,
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[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]
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Ak ¥ 5,
Zolaa T dkS-nlolde o}d dglol= (1), ol BEA(1.5-2.09%), BAE
0 FE), gSab/E([5:1] oF 605-9) & XL, d= 33e da staR ZEAe g, [1,1'-H]
dE¥xv ) zAgEE22e5((11) gEFE29]=(0.2-0.3

(7 e W, e EFES PLC &
Aol ofs] AE vbel o] Skud wWizbA] AA Soll 100TolA 2-2447F &<t 73T, g ERES ST

l 4
AEAZY. AAE Bad 39 azrkEady i vk o FaHA.

A o vbe %E‘r*ﬂ T 1%—1#010;011 ol efol=(197), obd HEAN(1.5-2.09%), A3JAI2F
lepgict. sl= e3bs A 7faR ZAE vs SEE(E-UAL
© =Rl ) [2-(2" -0k -1, 1 -1l s ) ] 2 ehE (11)(0.2-0.3

—8— %% UPLC %*—1 of ofa] A4 ukeh o] kg wWizbA] A4 bl 100TllA 2-24
A7 Et 7t dn. AAE e A9 AznEIYY £ vpfe] o) FEA

—
Cﬂ

N

O

o

o
s
m& o
}—‘ r}l

E2d(4nl) W ZE2-0lA(1.00 eq)S (Eg-n-2g2eld)ol(1.10 eq)ol olo] HlEZ7A(EgHAIEA
)ZEE(0)(0.2 eq)ol A7FEHATH. &AL 110CA 147 5o+ 7FLatnt. 9ha A, EFES Aoz 1
ZA7), WS FE AXARAG. AAE BeF A5 AzchEadE EE okl ola Fasc
AN 6 19 FA

1.1 2,4,6-E8E229evd-5-&

Cl
OH

\.jj
A
ol

=

U2 2ve(36mL) W 2,4,6-E8|F22-5-WEA]-T2|udd(1.05g, 4.92mmol, 1.0 eq)e] xHHEH

|AL 0CE YAA7I UF22deh(17nl, 17.2mol, 3.5 eq) W 1M 4B EF3H540) gdoz Agsta, A
AE EFES T 2ZoA 16417 9 aikskaln.

S E3tES 0CE WZ4A7]a Wek2(10mL) 3 E(50mL) S 2oz H7lste] gdsta, A" E3ES
22 deh(2 X 3omL) o2 FE3 . 2383 §7] FEFES AXATI I WNaS0y), od#sta JAFd A 553
o] 2,4,6-EZ2 2y g d-5-&5 3w 73 (1.01g, 4.81mmol, 98% F&)E A},

of 2L F7F AA flo] v @Al A Ao AREH A, UPLC-NS 4 (2, AHd): rt = 0.79%, m/z =
o~ =
st

196.9/198.9/200.9 [M-H]-, 93%

“C NMR(101MHz, DMSO) & 149.73, 145.68, 145.64.
1.2 tert-%€ N-[2-(2,4,6-E S22 29 H|d-5-4 ) S Ao € ]F}2xld 0] E

O

J\ O%N

A s
~c 2.4.6-E8) 2229 ne-5-2(0.35g, 1.63mol, 1.0 eq) 2 tert-%& N-(2-3}o]=
Z Ao g)7tEnE o] E(0.28mL, 1.80mmol, 1.10 eq)E AM&3le] dnt w4 1] wet Ax% .

X BHE o)A U 15% EtOAcE §88te Ad AZrtEd9(40g FFEZ A o8] GAISte] tert-FE
N-[2-(2,4,6-E8]ZF 229 gnd-5-A) LA E]7tE8td 0] E(0.42g,1.21mmol, 74.21% F&)< WA 3x=2 o

tk. UPLC-MS A4 (2% @714d): rt = 1.18%, o3} §l&), 100% +X. H NMR(400MHz, DMSO-D6) &
7.03(t, J = 5.6Hz, 1H), 4.13(t, J = 5.7Hz, 2H), 3.37 - 3.33(m, 2H), 1.39(s, 9H).

1.3 tert-%d N-[2-[2,4-HEEE-6-[2-(IH-FE-3-D)dEolr| = ]9 gD -5-d | A | 7t 2 n}H| o] E
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2 tert-58  N-[2-(2,4,6-E8|F 229 v d-5-9) Ao & |72 n}u] 0] E (0. 36¢,
1.05mmol, 1.0 eq) ¥ EHEN(0.18g, 1.10mmol, 1.05 eq)S AF&3le] Lul W 230 wha} Azg . &S

TF A2A7IAL FRES B0l AR

il

AR dgals st tert-HE N-[2-[2,4-T2 22 -6-[2-(1H-QE-3-Y) ol Do) = ]3] 2] v D -5-2 ] & A] o]
g ]7t2u o] E (500mg, 1.05mmol, 99.99% &)< WA Az At WHES F7F AA glo] ths
of A&3}SlTt.

UPLC-MS #A41 (2% 9714): rt = 1.25% (M+H+ = 466.2/468.3/470.3), 98% <X

' NIR (400 MHz, DMSO-D6) & 10.83 (s, 1H), 8.03 (d, J = 6.2 Hz, 1H), 7.64 (d, J = 7.9 Hz, 1H), 7.35
(dt, J = 8.1, 1.0 Hz, 1H), 7.19 (d, J = 2.3 Hz, 1H), 7.13 - 7.00 (m, 2H), 7.03 - 6.93 (m, 1H), 3.92
(t, J =5.4Hz, 20), 3.62 (q, J =6.9 Hz, 2H), 3.30 - 3.22 (m, 2H), 2.99 (t, J = 7.6 Hz, 2H), 1.39 (s,
9H).

1.4 5-(2-op o §A])-2,6-TFZ2-N-[2-(1H-A E-3-¥) s & 19 Fu] D -4-o}¥l ; FAt

~—NH
i
I

O
Hjl/ )
NS5O NH, HE

/U\ =
~ e
N tert—7-¢

N-[2-[2,4-HF22-6-[2-(1H-1E-3-) ol Do) = 9] 2| v -5- ]S A ol D ] 7 2npr o] E(1.00  eq,  0.50g,
1.05mmol) S LRE WY 3l whe} Alxdfo] 5-(2-obv] ol HA1)-2,6-H S 2 2-N-[2-(11-1&-3-L) el & ¥ 2] | &
—4-o}1; A4+A (0.47g, 1.05mmol, 99.97% F&)& 3| AR AU},

AdEs F7F AA flol v dAlel ARE-elTt.

UPLC-MS 41 (2% 94717): rt = 1.09% (M+Ht = 366.2/368.2/370.2), 92% T%E.

I NIR (400 MHz, DMSO-D6) & 10.86 (d, J = 2.4 Hz, 1H), 8.38 (t, J = 6.0 Hz, 1H), 8.30 (s, 3H), 7.67
(d, J =7.8Hz, 1), 7.35 (d, J =8.1Hz, 1H), 7.20 (d, J = 2.3 Hz, 1H), 7.14 - 7.04 (m, 1H), 7.04 -
6.94 (m, 1H), 4.14 (t, J = 5.0 Hz, 2H), 3.70 - 3.58 (m, 2H), 3.23 (h, J = 5.5 Hz, 2H), 3.06 - 2.91 (m,
2H).

1.5 2-2E22-N-[2-(1H-95-3-Y) € ]-7,8-H 8} | E2-6H-3 2| 7| = [5,4-b][1,4] SAIX -4-0} 7

[rNH_
Iljl' had
N O
CI/L‘N//.[Nj
: H 5-(2-o}m| .o EA))-2,6-T] F 2 2 -N-[2-(1H- 5-3- ) ol & | ] 2] 1] el —4-o} 71 ; S 2k (1.00 eq
] 8-t]dlo| =

0.25g, 0.571mmol)S AF&3te] Uul uby 4o uleg} A z3le] 2-F22-N-[2-(1H-91E-3-¢)o & ]-7,
2Z-6H-FFm £ [5,4-b][1,4]SA}71-4-0}71(0.18g, 0.488mmol, 85.52% 4-&)S WM ;A2 APt HYAHES
F7F AA glo] tg dAlo] ARgEit).

UPLC-MS #41 (2% d714): rt = 1.032(H+H+ = 330.2/332.2), 91% +%

' NMR (400 MHz, DMSO-D6) & 10.79 (s, 1H), 7.67 (d, J = 7.9 Hz, 1H), 7.33 (d, J = 7.9 Hz, 1H), 7.22 -
6.91 (m, 4H), 6.61 (s, 1H), 4.07 (s, 2H), 3.60 - 3.48 (m, 2H), 3.39 (s, 2H), 2.90 (t, J = 7.9 Hz, 2H).
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[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

ZIHS3d 10-2024-0054994

AN 1 2-(5-BF2-3-92D)-N-[2- (-2 E-3-9) o D ]-7,8-T) ko] = 2-6H-5] 2] 7 5, 4-b[ 1, 4] S AL~
t-opm)

2-Z 22 -N-[2-(1H-1&-3-%) o g ]-7,8-t]slo]| = 2-6H-9] 2| 7] = [5,4-b] [1,4] ZAFR-4-o}
GOeQlmm,OﬂmmUt”5%$£iﬂﬂH%ﬁ§%H20m,HMgOB%mMPl4%ﬂ@%H}%
W o5hell whEl AlxE . F BZS o] &-3ak Ul 90014 100%(v/v) EtOAce] iR &Eldts AY A2ntE gy
(40g A=)l AOH A 2-(5-FF L. 2-3-9 D) -N-[2-(1H-9 =-3-2) el & ]-7,8-1] 5 o] = 2 -6H-7] 2] v] =
[5,4-b][1,4]1 A 40} (50mg,0.128mmol, 30.94% 4&)<S 3|wAl A= A},

UPLC-MS X (4% 97]14): rt = 1.798(M+H+ = 391.3), 100% <%=.

I NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 9.23 (t, J = 1.8 Hz, 1H), 8.59 (d, J = 2.9 Hz, 1H), 8.28 -
8.15 (m, 1H), 7.63 (dd, J = 7.9, 1.1 Hz, 1H), 7.34 (dt, J = 7.9, 0.9 Hz, 1H), 7.20 (d, J = 2.2 Hz,
M, 7.14 - 7.03 (m, 1H), 7.03 - 6.95 (m, 1H), 6.92 (d, J = 2.6 Hz, 1H), 6.45 (t, J = 5.9 Hz, 1H),
4.25 - 4.08 (m, 2H), 3.80 - 3.62 (m, 2H), 3.45 (q, J = 3.8 Hz, 2H), 3.07 - 2.91 (m, 2H).

“F NNR (376 MHz, DMSO-D6) & -128.14.

AN 2 2-(4-EFL=25Y)N-[2-(1H-9E-3-Y) e 1-7,8- o] =2-6H-H v = [5,4-b]1[1,4] &AL —4-0}
il
—NH

Il
jae

HNT

0

G,L_N.; y

B 2-222-N-[2-(1H-1=-3-¢) ol & ]-7,8-t 3] =2 -6H-F] W] = [5,4-b] [1,4] ZAFR -4~
o}71(65mg, 0.18mmol, 1.0 eq) % 4-=F 2 2WlA B 2ZAH(50mg, 0.359mmol, 2.0 eq)S AR&3te] Aulk HIWH 5hojl
ul AzE. 2 BZS olA-aAk o 30 WA 80%(v/v) EtOAce] T2 fgsls Ad a=vtEady (20 2

= AAste] 2-(4-EF 2o d)-N-[2-(1H-1&-3-) ol & ]-7,8-T] o] == -6H-] 2 7| ;= [5,4-b] [1,4] A}
-4-o}71(33mg, 0.0839mmol, 46.77% +&)S T LA Z A3t

UPLC-MS E24(4% 93714): rt = 2.00% (M+H+ = 390.3, M-H- = 388.2), 99% <X,
H NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 8.38 - 8.11 (m, 2H), 7.63 (dt, J = 7.8, 1.0 Hz, 1H), 7.35

(dt, J =8.1, 0.9 Hz, 1), 7.33 - 7.12 (m, 3H), 7.14 - 7.03 (m, 1H), 7.03 - 6.94 (m, 1H), 6.84 - 6.67
(m, 1H), 6.27 (t, J = 5.9 Hz, 1H), 4.24 - 4.06 (m, 2H), 3.83 - 3.63 (m, 2H), 3.43 (q, J = 3.7 Hz, 2H),

3.11 - 2.89 (m, 2H). "F NMR (376 MHz, DMSO-D6) & -113.65.

AAld 3 2-(3,5-"UEFFL23d)-N-[2-(IH-1E-3-¥) e ]-7,8-t o] =2 -6H-HH 7| = [5,4-b][1,4] SAIR -
4o}

,——N H

y *(

g N
I H
. 2-FR2-N-[2-(1H-9E-3-9) ol & ]-7,8-T] 80| = 2-61-¥] 2] W] %= [5,4-b] [1,4] A} -4~}
W(65mg, 0.18mmol, 1.0 eq) % 3,5-T]ZF 2 2RI R ZAH(57mg, 0.36mmol, 2.0 eq)S AR&3le] Uwk Wy 5b
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[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]
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of we} AxE. £ EASE o]2-FA W 30 WA 80%(v/v) EtOAce] FHlZ fujats= A3 ARvE 189 (20g
FFEH Al 8] AAsIe]  2-(3,5-YZ2F 23 )-N-[2-(1H-¢1E-3-U) ol & ]-7,8-T] &}o] = 2 -6H-T] & v =
[5,4-b][1,4]18-A}71-4-0}21(9.0mg, 0.0221mmol, 12.32% <+&)< 3WMA uA 2 AAUT}.

UPLC-MS 41 (43, €714): rt = 2.14%, m/z = 408.2 [M+H]+, 100% <%=.
I NMR (400 MHz, DMSO-D6) & 10.82 (s, 1H), 7.95 - 7.76 (m, 2H), 7.65 (dd, J = 7.7, 1.1 Hz, 1H), 7.41

-7.31 (m, 1), 7.31 - 7.22 (m, 1H), 7.19 (d, J = 2.3 Hz, 1H), 7.12 - 7.04 (m, 1H), 7.02 - 6.93 (m,
1H), 6.93 - 6.84 (m, 1H), 6.42 (t, J = 5.9 Hz, 1H), 4.20 - 4.06 (m, 2H), 3.79 - 3.61 (m, 2H), 3.44 (q,

J=3.7Hz, 2H), 3.03 - 2.88 (m, 2H). F NMR (376 MHz, DMSO-D6) & -110.27.
AA e 40 g FA|

4.1 tert-Hd N-[2-[2,4-"UF=Z=2-6-[[(3R)-2,3,4,9-E| Ed}slo| = 2-11-F} 2nu}Z-3-< Jo}m] = ] 3] & w] P -5-
d1=2 Ao 72 o] E

H
N~
~ 1w
= 0 4
NSy O/{\
| E— H
L 50Cel A ol eh&(3nL) Wl tert-° N-[2-(2,4,6-E]Z22 Fe|nd-5-U)%

Alol g 728 0] E(0.34g, 0.99mmol, 1.0 eq) 2 (R)-2,3,4,9-E|Eg}slo] =2 -1H-7}2H}E-3-0}1(203mg,
1.09mmol, 1.10 eq)& AF&3F] ARk W 2a0] uhgl A|zx%.

ES WA 5F ARAA §4 AHFES 4oy, olF E@omb)d #AAFT. AdE dgas o
& sholl ARAA tert-F9 N-[2-[2,4-TFZ2-6-[[(3R)-2,3,4,9-E| Eg}slo] =2 -11-7} 2 0}E
guel-5- |20 g | 7F2nE o] E(0.33g, 0.693mmol, 70.33% &) WA A= AU},
o] B2 F7t HAR th5 dAA AHA R ALEE QL.

UPLC-MS #A1 (28, 99714): rt = 1.30%, m/z = 492.1/494.1/496.1 [M+H]+, 97% <%

' NIR (400 MHz, DMSO-D6) & 10.75 (s, 1H), 7.90 (d, J = 8.4 Hz, 1H), 7.34 (d, J = 7.8 Hz, 1H), 7.26
(d, J =7.9Hz, 1H), 7.17 (d, J = 6.8 Hz, 1H), 7.01 (t, J = 7.6 Hz, 1H), 6.93 (t, J = 7.4 Hz, 1H),
4.33 (s, 1H), 4.00 (d, J = 5.9 Hz, 2H), 3.19 - 2.96 (m, 2H), 2.88 (s, 2H), 2.78 - 2.63 (m, 1H), 2.13
(s, 1H), 2.08 - 1.96 (m, 1H), 1.39 (s, 9H), 1.18 (t, J = 7.4 Hz, 1H).

4.2 (BR)-N-[6-(2-otv| =] SA])-2,6-H S22~ 2 |d-4-U]-2,3,4,9-H Ed}eto| =2 -1H-7} EnpE-3-o}R;

| |
cl A NZ el

: tert-5-8  N-[2-[2,4-T] 2 2 2-6-[[(3R)-2,3,4,9-E| Eg}eto| =& -1H-7} 2 v}&-
3-AJolm =19 g d-5-L | L-A] o) €l ] 7} 28l o] E (500mg, 0.99mmol, 1.0 eq)S AF&3dle] duk W 39 what

Az

2 ARES WEEBul)ol §3lA71a, AdE wnke 89S told oHZ(50mL) 2 Aelsklrt. g dE
A osta uAE tod oHEZE A7gste] (3R)-N-[5-(2-o} o 5 A])-2,6-L| F 2 2-3] 2 v d-4-A ]-
2,3,4,9-H Eg}sto] = 2 -1H-7} 2 u}E-3-017 ; A4k (0.33g, 0.693mmol, 70.33% F&)S 3wl wAz AT},
o] EH2 9o F7F AA flo] b Tl AA R ALEE QL.

UPLC-MS #A1 (28, 9714): rt = 1.178, m/z = 392.1/394.1/396.1 [M+H]+, 90% <% .

' NIR (400 MHz, DMSO-D6) & 10.77 (s, 1H), 8.26 (s, 3H), 8.07 (d, J = 8.4 Hz, 1H), 7.33 (d, J = 7.7
Hz, 1H), 7.27 (d, J = 8.0 Hz, 1H), 7.01 (t, J = 7.5 Hz, 1H), 6.94 (t, J = 7.4 Hz, 1H), 4.37 (d, J =
10.6 Hz, 1H), 4.19 (t, J = 5.3 Hz, 2H), 3.31 - 3.22 (m, 2H), 3.02 (dd, J = 14.8, 5.5 Hz, 1H), 2.98 -
2.70 (m, 3H), 2.22 - 2.00 (m, 2H).
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[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

ZIHSd 10-2024-0054994

4.3 2-Z22Z-N-[(3R)-2,3,4,9-H EZ3lo| = 2-1H-7}2HE-3-9]-7,8-Y 30| = 2-6H-T &|v| = [5,4-b][1,4] =
A}-4-o}5)

FIL
o
(o]

e
(:l"Jl\rq{j““l'\lj
N (BR)N-[5-(2-0hv] w54 )-2,6-1 22 23] 2] o] Wl -4-2 |-2,3,4,9-H Ee}sto] = 2-1H-7} 2
B]—}——S olal; 9341 (130mg, 0.27mmol, 1.0 eq)& A}F&3sle] At Wb 4o whe} A xdle] 2-F2=2-N-[(3R)-
2,3,4,9-H Eg}slo| =2 -11-7}20lE-3-4 ]-7, 8-t 3}o]| =2 -6H-9 & v| = [5,4-b] [1,4] AR -4-o} 71 (98mg,
0.273mmol, 99.92% &)< 3|4 AR ATk, o EH& F7F BA glo] v Sl AxiHom ARH
o},

UPLC-MS 41 (2%, ©714): rt = 1.08%, m/z = 356.2/358.2 [M+H]+, 99% <X

I NR (400 MHz, DMSO-D6) & 10.70 (s,1H), 7.53 - 7.06 (m,3H), 7.10 - 6.80 (m,2H), 6.42 (d, J =
Hz, 1), 4.27 (s,1H), 4.09 (s,2H), 3.40 (s,2H), 3.02 - 2.78 (m,3H), 2.67 - 2.59(m,1H), 2.00 (s,2H).

AANd 4 2-(5-Z2F2=2-3-974)-N-[(3R)-2,3,4,9-H E&3o| = 2-11-I}281E-3-YU ]-7,8-1 3l o] = 261~
YU 2[5, 4-b][1,4]8AA -4}

H
N~

C\\’]‘“;:LNH

o I )

W 2-222-N-[(3R)-2,3,4,9-F| E&}dlo| = 2-1H-7} 2n}E&-3-U ]-7,8-t] 30| == -6H-¥] 2] | &=
[5,4—b][1,4]%A}ﬁ—4—o}1ﬂ(95mg, 0.26mmol, 1.0 eq) ¥ 5-ZF e 23gd-3-8 22 74mg, 0.53mmol, 2.0 eq)
S ARgSte] ANt W Shell whet Az, X BFE o]A-dAk o] 9004 100%(v/v) EtOAce] Hi= gEfae
A9 A=vlEY (40g FFER A o8] AAS 2-(5-FF 2 2-3-92P)-N-[(3R)-2,3,4,9-H Eg}slo| =&
-1-7}2nlE-3-91-7, 8-t slo| =2 -6H-3| 2l u]| = [5,4-b][1,4] SAFH -4-0}71 (48mg, 0.115mmol, 43.61% +&)S
S| TAR ATk, UPLC-MS 24 (43, A7149): rt = 1.95%, m/z = 417.2 [M+H]+, 100% % .

' NMR (400 MHz, DMSO-D6) & 10.73 (s, 1H), 9.18 (t, J = 1.7 Hz, 1H), 8.56 (d, J = 2.9 Hz, 1H), 8.27 -
8.11 (m, 1H), 7.33 (d, J = 7.7 Hz, 1H), 7.26 (dt, J = 8.0, 1.0 Hz, 1H), 7.08 - 6.85 (m, 3H), 6.17 (d,
J =8.3Hz, 1H), 4.65 - 4.43 (m, 1H), 4.27 - 4.07 (m, 2H), 3.52 - 3.41 (m, 2H), 3.06 (dd, J = 14.9,
5.3 Hz, 1H), 3.01 - 2.88 (m, 1H), 2.88 - 2.78 (m, 1H), 2.74 - 2.63 (m, 1H), 2.20 - 2.10 (m, 1H), 2.07

19
- 1.92 (m, 1IH). F NMR (376 MHz, DMSO-D6) & -128.07.
AA ¢ 5 gt F7HA
5.1 tert-¥g N-[1-W€-2-(2,4,6~-EFZ2 21 g v|d-5-U )L A|-d & ]7}2 8} o] E
Cl

ol J )vé\ 1 il

o N e 2,4,6-E9| 2291 d-5-%(0.30g, 1.43mmol, 1.0 eq) B N-Boc-2-o}H]4-1-322

T2(0.24mL, 1.57mmol, 1.10 eq)S ARE3Fo] LWt = 1o upg} A|Z2% .

& 2

S w2 AN JAFHFEES o] A-Iak U] 18-20% EtOAc® &8 3te AE7H40g FLEFA)E &
YA Ay azvtEad e o) AAstY] tert-HE N-[1-WE-2-(2,4,6-E8ZF 229 nd-5-Y)
Wo] E(208mg, 0.583mmol, 40.81% &)& WA A= IArh. UPLC-MS &4 (2%, 4714):

= o ol

= 1.26%, o3} g1, 100% +X=. I NMR (400 MHz, DMSO) & 6.92 (d, J = 7.9 Hz, 1H), 4.01 (g, J = 5.0
Hz, 2H), 3.86 (dd, J = 13.8, 7.2 Hz, 1H), 1.38 (s, 9H), 1.18 (dd, J = 9.2, 6.8 Hz, 3H)

5.2 tert-Fd N-[2-[2,4-HE2E-6-[2-(1H-}1E-3-) Lo} = |9 2 | D -5-A [ §A] -1-v & -ol & | 7} 2 6}

o]E
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[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

ZIHSdl 10-2024-0054994

= tert-5g  N-[1-WE€-2-(2,4,6-EF ZZ 27 21 H-5-2 ) S A]-of| & | 7} 21} o] E
(0.21g, 0.58mmol, 1.0 eq) @ EHEFI(0.098g, 0.61mmol, 1.05 eq)S AF&3le] Uwt W 20 whal Az .
HEES 55 AXAA 4 ARES don, ol wnkstuA E(25ml)dl dEAFT.
ARE Fegols o#}ste] tert-59 N-[2-[2,4-T)FZ 2 -6-[2-(11-215-3-) ol Dolu] - ] ] 2] m] d-5-2 | & A]-
1-H| g -0 & | 7L n}H o] E (267mg, 0.478mmol, 81.95% F8)Z 3 WMA AR AU}, o] BAL
o5 Sl A Aoz ARSE QLT

UPLC-MS #A1 (28, 99714): rt = 1.30%, m/z = 480.2 [M+H]+, 86% <% .

' NMR (400 MHz, DMSO-D6) & 10.87 - 10.82 (m, 1H), 8.01 (s, 1H), 7.63 (d, J = 7.8 Hz, 1H), 7.35 (dt,
J =8.1, 1.0 Hz, 1), 7.19 (d, J = 2.4 Hz, 1H), 7.12 - 6.94 (m, 3H), 3.87 (d, J = 7.9 Hz, 1H), 3.72
(dt, J = 9.5, 4.8 Hz, 1H), 3.68 - 3.58 (m, 2H), 3.00 (t, J = 7.7 Hz, 2H), 1.40 (s, 8H), 1.17 (t, J =
7.2 Hz, 2H), 1.07 (d, J = 6.0 Hz, 3H).

5.3 5-(2-0lu|x=Z 2 ZA])-2 6-TEZ 2 -N-[2-(1H-UE-3-¢) o & 19 T v -4~} 3 ; HCI

tert-F8 N-[2-[2,4-TF 2 2-6-[2-(1H-¢1 E-3-Y) o o}m] =] g v P -5-Y | L A]-1-H|
g-of e |72 0] E(0.27g, 0.56mmol, 1.0 eqs AM&3te] dut v 3o uwhg} A|x3te] 5-(2-ofw| 2L
AD-2,6-HF22-N-[2-(1H-1E-3-) ol & | gl m| D —4-o}wl; 34k (0.26g, 0.530mmol, 95.42% &)< 2|4
al

of & F7F AA flol v wAlel AHH R AREE I,
UPLC-MS A1 (28, @714): rt = 1.09%, m/z = 380.2/382.2/384.1 [MtH]+, 85% w=%.
HONMR (400 MHz, DNSO-D6) & 10.86 (s, 1H), 8.32 (t, J = 5.7 Hz, 3H), 7.67 (d, J = 7.8 Hz, 1H), 7.39 -

7.28 (m, 1H), 7.21 (d, J = 2.3 Hz, 1H), 7.12 - 7.05 (m, 1H), 7.04 - 6.94 (m, 1H), 4.07 - 3.95 (m, 2H),
3.64 (q, J =6.7 Hz, 3H), 3.03 - 2.95 (m, 2H), 1.26 (d, J = 6.8 Hz, 3H).

5.4 2-FEE-N-[2-(IH-Y=E-3-) N2 ]-7-7E-7,8-T 8} o] E2-6H-¥ 2| 7| &= [5,4-b] [1,4] SAF-4-o}R)

o NH

[ )~
e

HN/J

N’k~ 0.
cl LN;[N:L*
: R 5-(2-otn| = E 2 ZA])-2 6-T] F 2 Z-N-[2-(1H-21 5-3- ) ol & ]3] g] v] ¥ -4-0} 71 ;HC1(0.20g,
0.48mmol, 1.0 eq)= AR&3te] ARk WH 4o we} A|xste] 2-FEZ-N-[2-(1H-Q1=-3-¢) & ]-7-W4d-
7,8-0 & o) =2 -6H-F M = [5,4-b][1,4] A -4-0}1(0.17g, 0.500mmol, 83.4% +&)<S 3|wAl Az A
. o] EAL F7F GA glo] o gl A AR ALEEH .

UPLC-MS 41 (2%, 9714d): rt = 1.09%, m/z = 344.2/346.1 [M+H]+, 100% <%=.
I NMR (400 MHz, DMSO-D6) & 10.79 (s, 1H), 7.67 (d, J = 7.9 Hz, 1H), 7.33 (d, J = 8.0 Hz, 1H), 7.26 -

7.14 (m, 2H), 7.07 (t, J = 7.5 Hz, 1H), 6.98 (t, J = 7.4 Hz, 1H), 6.64 (t, J = 5.9 Hz, 1), 4.19 -
4.03 (m, 1H), 3.74 - 3.41 (m, 4H), 2.90 (t, J = 7.7 Hz, 2H), 1.11 (d, J = 6.3 Hz, 3H).

AAe 5 2-(5-ZFL2-3-929)-N-[2-(IH-9 &E-3-¥) o 2 ]-7-H2-7,8-T Sfo| == —-6H-¥] 2| 7| = [ 5,4~
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[0356]

[0357]

[0358]
[0359]
[0360]

[0361]

[0362]

[0363]

[0364]

ZIHSdl 10-2024-0054994

bl1[1,4]1 &AP 40}

o 2-F R RN-[2-(1H-Q1E-3-2) el 2 ]-7-W 27, 8-v] Sho] =2 -6l-3 2] W] 5= [5,4-b] [1,4] A

A-4-o}71(80mg, 0.23mmol, 1.0 eq) ¥ 5-ZF2 23 2d-3-E22(66mg, 0.47mmol, 2.0 eq)S AM&sle] gut

W 5boll whEl AlxE. 2 BHE o]a-Iatk uf 30 WA 70%(v/v) EtOAce] TR E¥dl HAE AEnfE 1Y
1 (20g ZFEZ A 23] AASte] 2-(5-FF 2 2-3-T 2 d)-N-[2-(11-¢1=-3-) & ]-7-W&-7 8-t Sfo] ==~
6H-3 &1 = [5,4-b]1[1,4] S AP -4-0} 91 (55mg, 0.136mmol, 58.44% &)< 3w Al A= AJch. UPLC-MS &4
(4%, 9714): rt = 1.91%, w/z = 405.2 [MHH]+, 100% +=%.

I NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 9.23 (t, J = 1.7 Hz, 1H), 8.59 (d, J = 2.9 Hz, 1H), 8.31 -
8.14 (m, 1H), 7.72 - 7.59 (m, 1H), 7.39 - 7.29 (m, 1H), 7.20 (d, J = 2.3 Hz, 1H), 7.11 - 7.04 (m, 1H),
7.04 - 6.93 (m, 2H), 6.48 (t, J = 6.0 Hz, 1H), 4.26 - 4.11 (m, 1H), 3.81 - 3.65 (m, 3H), 3.61 (tt, J =
6.9, 5.5, 3.9 Hz, 1), 2.99 (dd, J = 8.8, 6.4 Hz, 2), 1.17 (d, J = 6.4 Hz, 3H).

“F NMR (376 Mz, DMSO-D6) & -128.12.

AAle] 5(51mg, 0.125mmol)E 718 wEste] 279] AL ol d @A AAd 8 2 AAld 95 AlFakrt.
A 6o AT FA

6.1 N-(2-(1H-21E-3-20) 1 &)-2, 6-T) 22 2-5-(2-(o] AT 2 Pokul 1) ))& o] e-4-0} 7]

NH
II)_

s

/m,%j;0\¢,xﬁixx
N 1,2, 9222 (10mL) W 5-(2-opv] ol EA])-2, 6-t] FZ 2-N-[2-(1H-31 E-3-) ol & | 7] 2]
v d-4-o}"l A4k (134mg, 0.33mmol, 1.0 eq), Eg]o€o}w1(0.046mL, 0.33mmol, 1.0 eq), ©FAIEAH(0.038mL,
0.67mmol, 2.0 eq) % oFAIE(0.074mL, 0.99mmol, 3.0 eq)d nyrd &NE UEF EFolHEA R RS o] =g}
©]=(106mg, 0.49mmol, 1.5 eq)® A sta, BAHH EFJES 4/\11} BoF wnkeksich. WEE(Inl)S #H718ke]
S AAs L, YAE EFES AFoA ¢ AZAAY. FFES EtOAc(10mL) 2} & (10mL) Alolo] Eujsh

o fr713e st (3 < 1mb) = AgE # 7d+(NazSO4 A7)a, ojFatm Zu AZAA 2.6-UFER

-)o g -5-[2- (o] AZ Z Dol =)o BEA] |7 gl v -4-0} 9 (160mg, 0.314mmol, 94.45% %)
d= A}, o] 242 FUF AR thg DAl AP R AFEEATE. UPLC-MS 4] (24,
A7A): rt = 1.98% . m/z = 408.2/410.2/412.2 [MHH1+, 97% <=%. H NMR (400 MHz. DMSO-D6) & 10.85 (s.
1H), 9.18 (s, 1H), 7.61 (d, J = 7.8 Hz, 1H), 7.35 (dt, J = 8.2, 0.9 Hz, 1H), 7.18 (d, J = 2.3 Hz, 1H),
7.08 (ddd, J = 8.1, 7.0, 1.2 Hz, 1H), 6.99 (ddd, J = 8.0, 6.9, 1.1 Hz, 1H), 3.89 (t, J = 4.9 Hz, 2H),
3.62 (t, J =7.4Hz, 2H), 2.98 (t, J = 7.4 Hz, 2H), 2.77 (d, J = 26.7 Hz, 3H), 0.96 (d, J = 6.3 Hz,
6H) .

6.2 2-FEZ-N-[2-(IH-AE-3-) ol ]-8-0| 2 X2 F-6,7-T3to| =2 H 2| = [5,4-b][1,4] SAFR ~4-0} 7]
L
& .\\)
o
Sy
cr”LN;[Nj

A 2,6-t]FZ2-N-[2-(1H-¢E-3-Y) &
0.3lmmol, 1.0 eq)& AH8-3te] Auk W 4o e} Az
. S EtOAc(2 X 10mL) 2 FZ38ta %233

z 2ot ) o EA] | 7] 8] v -4-0}71 (160mg,
. WS ES EtOAc(10mL) 9} = (10mL) Alolol E-uiAl
AZNaS0O A 713, o star S AZRAIAA 2-

S2E2-N-[2-(1H-91&-3-¢) g |-8-0| 2 X2 H-6,7-U sl =29 2| 1| E[5,4-b][1,4] A -4~} 11 (136mg,
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0.344mmol, 109.47% T&)& ZA od= A, o EHE F7F HAAZ os dAdA HAHHe=

A& AT
UPLC-MS #241(714, 2%): rt = 1.25%, m/z = 372.2/374.2 [MHH]+, 94% +%=.

I NMR (400 MHz, DMSO-D6) & 10.79 (s, 1H), 7.67 (dt, J = 7.8, 1.0 Hz, 1H), 7.33 (dt, J = 8.1, 1.0 Hz,
M), 7.16 (d, J = 2.2 Hz, 1H), 7.07 (ddd, J = 8.1, 7.0, 1.2 Hz, 1H), 6.98 (ddd, J = 8.0, 7.0, 1.1 Hz,
1), 6.56 (t, J = 5.9 Hz, 1H), 4.73 (hept, J = 6.8 Hz, 1H), 4.09 (dd, J = 5.0, 3.7 Hz, 2H), 3.57 -
3.49 (m, 2H), 3.36 (t, J =4.4Hz, 2H), 2.90 (dd, J = 8.8, 6.5 Hz, 2H), 1.10 (d, J = 6.8 Hz, 6H).

AAd 6 2-(5-EF 2 2-3-9 &Y )-N-[2-(1H-2A E-3-Y) & ]-8-0] £ X 2P -6, 7-T] o] =29 W] £ [5,4-
bl[1,4] A -4-0}71

Id—l‘.IH
O
T
F\[WL'E =
D
WS 2-FRZ-N-[2-(IH-E-3-d) el D ]-8-0| A2 2 -6, 7-t]5lo| =2 9] 2 W] = [5,4-b] [ 1,4] SAFR]

—4-o}71(145mg, 0.37mmol, 1.0 eq) % 5-ZF 22 I d-3-HZ2H(103mg, 0.73mmol, 2.0 eq)S AF&3}o] Uut
W 5pof] whet AlzE . & EF2E o] A-FA U 20 WA 40%(v/v) EtOAce] TulE &steE A ARvlELY

9] (40g FFEH A ols] AHAlste] 2-(5-FF L 2-3-3FE)-N-[2-(1H-¢1E-3-) & |-8-o| ~=Z 2 H-6,7-T] 5}
ol=R2 I W [5,4-b][1,4] SAFI-4-0}71(85mg, 0.190mmol, 51.93% )< #o]A A nAZ AU, UPLC-MS
BA(A7 A, A%): rt = 2.29% . m/z = 433.3 I+, 97% <%, T NMR (400 Mz, DMSO-D6) & 10.81 (s,

M), 9.28 (s, 1H), 8.60 (d, J = 3.0 Hz, 1H), 8.27 (d, J = 10.1 Hz, 1), 7.63 (d, J = 7.9 Hz, 1H), 7.34
(d, J =8.1Hz, 1), 7.20 (s, 1H), 7.07 (t, J = 7.5 Hz, 1H), 6.97 (t, J = 7.4 Hz, 1H), 6.39 (t, J =
6.0 Hz, 1), 5.07 (p, J = 6.7 Hz, 1H), 4.18 (t, J = 4.3 Hz, 2H), 3.72 (q, J = 7.1 Hz, 2H), 3.42 (t, J
= 4.3 Hz, 2H), 2.98 (t, J = 7.6 Hz, 2H), 1.17 (d, J = 6.7 Hz, 6H). 'F NMR (376 MHz, DNMSO-D6) &

~128.13.

AN 7 N-[2-(1H-205-3-9)dE ]-2-(2-v g E] o}ZF-5-Y )-7,8-T) 5lo| =2 -6H-H F v = [5,4-b][1,4] AR -
4ob

L_ T
4
HH
v
= o ‘“ﬁj
N 2-F2 2 -N-[2-(1H-¢5-3-2) o & ]-7,8-1] 5}o] = 2 6H-¥] 2| 1] ;= [5,4-b] [ 1, 4] LA A ~4-0} 7]

(1.00 eq, 200mg, 0.606mmol) = 2- Uﬂ% 5 (HEZHHE-1,3,2-Y AR S 3-2-9 )-1,3-E] o} (1.50 eq, 205mg,
0.910mmol )& AR&ate] Awk Wb 5po] wel AxE . = B2S EtOAc/DOM 70%-90% M & fgsts Ay A=
b E 289 (40g FHE A o) BAlste] N-[2-(1H-¢1E-3-2) ol &l |-2-(2-v| & g o} F-5-9 )-7  8-T] o] =& -
6H-3 2] W] = [5,4-b]1[1,4] AP -4-0}71 (98mg, 0.239mmol, 39.39% +8)S 24 uA= AATh. UPLC-MS &4
(714, 43): rt =1.70%, m/z = 393.0 [MHH]+, 96% %= .

1H NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 8.02 (s, 1H), 7.66 (d, J = 8.0 Hz, 1H), 7.35 (dt, J = 8.1,
1.0 Hz, 1H), 7.19 (d, J = 2.3 Hz, 1H), 7.08 (m, 1H), 7.00 (m, 1H), 6.87 (s, 1H), 6.36 (t, J = 5.9 Hz,
1H), 4.12 - 4.08 (m, 2H), 3.63 (q, J = 6.8 Hz, 2H), 3.41 (t, J = 3.8 Hz, 2H), 2.99 - 2.92 (m, 2H),
2.64 (s, 3H).

AAlg 8 (79)-2-(5-EF2=-3-FFHH)-N-[2-(1H-A E-3-¢) & ]-7-v€-7,8-T 3o =2 -6H-T F 1] = [5,4-
bl[1,4] &AM -4-0}71
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W FA 3= (17ng, 0.0420mmol, 33.66% 58 )
3}8A 4% 99.94%, m/z = 405.3

UPLC-MS 41 (64, 714, EtOH, 30% NH3): rt = 2.99%, m/z = 405.3 [M+H]+, 100% +=%.
19F NMR(376MHz, DMSO-D6) & -128.12

1H NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 9.23 (t, J = 1.7 Hz, 1H), 8.59 (d, J = 2.9 Hz, 1H), 8.22
(m, 1), 7.63 (d, J = 7.9 Hz, 1), 7.34 (dt, J = 8.0, 0.9 Hz, 1), 7.20 (d, J = 2.3 Hz, 1), 7.07 (m,
, 1H), 7.02 - 6.93 (m, 2H), 6.48 (t, J = 5.9 Hz, 1H), 4.23 - 4.15 (m, 1H), 3.70 (dd, J = 10.4, 6.8 Hz,
3H), 3.61 (s, 1H), 3.03 - 2.95 (m, 2H), 1.16 (d, J = 6.4 Hz, 3H).

AAd 90 (R)-2-(5-EFL2-3-H T )-N-[2-(IH-AE-3-Y) AN & ]-7-¥2-7,8-T) &Fo]| =2 -6H-F F v = [ 5,4~
b1l1,41&AH--4-0}11

FA 3= (17mg, 0.0420mmol, 33.66% &)

318k == 99.93%, m/z = 405.3

AgiFolAdA 7 95.8

19F NMR (376MHz, DMSO-D6) & -128.12.

UPLC-MS ¥4 (6%, 94714, EtOH, 30% NH3): rt = 3.36%, m/z = 405.3 [MtH]+, 100% <%=.

1H NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 9.23 (t, J = 1.7 Hz, 1H), 8.59 (d, J = 2.9 Hz, 1), 8.22
(m, 1H), 7.63 (d, J = 7.8 Hz, 1H), 7.34 (dt, J = 8.2, 0.9 Hz, 1H), 7.20 (d, J = 2.3 Hz, 1H), 7.07 (m,
1), 7.02 - 6.93 (m, 2H), 6.48 (t, J = 5.9 Hz, 1H), 4.23 - 4.15 (m, 1H), 3.70 (dd, J = 10.4, 6.9 Hz,
3H), 3.61 (d, J = 7.0 Hz, 1H), 3.03 - 2.95 (m, 2H), 1.16 (d, J = 6.4 Hz, 3H).

AAe 10 N-[2-(1H-2AE-3-9)Ed ]-2-(4-H ¥ o} F-5-Y )-7,8-t)s}o| E2-6H-3 ]| = [5,4-b] [1,4] AR -
4-o}1

2-FR2-N-[2-(11-91E-3-) el e |-7, 8-t sto| =2 —6H-] 2] 7] ;2 [ 5,4-b] [ 1,4] SAFX] -4-0} ]
(1 00 eq, 95mg, 0.289mmol) = 4-w|El-5- (4,4,5,5 HEgWE-1,3,2-t] SALR 2 2-2-9)-1,3-E] 0} Z(1.50 eq,
98mg, 0.434mmol)S A&l At W 5pel whet AxE.

BN

E4E o] &-F U] EtOAc(0%el A 100%) ] T2 &2lets A7l AZntE 189 (20g FFE A o3 4

ate]  N-[2-(IH-1=-3-) ol d |-2-(4-w F Bl o}=-5- )-7,8-T] st o] = R —6H-3] 2] 1] = [5,4-b] [1,4] AR -4-0}

W(70mg, 0.177mmol, 61.06% =&)< wo|x| 4] A= AJo}. UPLC-MS EA (4%, I714): rt = 1.71%, n/z
= 393.3 [MHH]+, 99% %

)

1H NMR (400 MHz, DMSO-D6) & 10.80 (s, 1H), 8.85 (s, 1H), 7.58 (d, J = 8.0 Hz, 1H), 7.34 (dt, J = 8.0,
0.9 Hz, 1H), 7.16 (d, J = 2.3 Hz, 1H), 7.07 (m, 1H), 6.98 (m, 1H), 6.82 (s, 1H), 6.35 (t, J = 5.9 Hz,
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1), 4.11 (t, J = 4.3 Hz, 2H), 3.70 - 3.60 (m, 2H), 3.41 (d, J = 4.0 Hz, 2H), 3.02 - 2.93 (m, 2H),
2.79 (s, 3H).
AAe 119 & FA

11.1  tert-%E N-[2-[2,4-T 22 2-6-[2-3to]| == D -[2-(1H-A E-3-¥) o D ]o}m] = ] 9] & 1| D -5-A | & A]
o d 7= ntH o] E

" NH

HO j \(
e

NJ\I ey H‘EJJ(‘:

i) A

P tert-F8  N-[2-(2,4,6-Eg 223 g1 H-5-A) S A| o & |72 HHH| 0] E(1.00  eq,
0.40g, 1.17mmol) % 2-{[2-(1H-A=-3-L)olD Jo}r| =}l &+2-(1.29 eq, 0.31g, 1. 50mmo )& ARg3Ee] dut 8k
W 230 wEk Azske] tert-FE N-[2-[2,4-T) F 2 2-6-[2-3o]| == A] o & -[2-(1H-Q E-3- ) ol & J o} 1] = ] 7] 2]

u|t-5-9 | S Aol & |7} 2 8be o] E(707mg, 1.09mmol, 93.70% $-8)E WA ;A2 A},
UPLC-MS #A4 (4714, 28): rt = 1.16%, m/z = 510.2/512.2/514.2 [M+H]+, 79% <X

1H NMR (400 MHz, DMSO-D6) & 10.88 - 10.78 (m, 1H), 7.67 (d, J = 7.8 Hz, 1H), 7.40 - 7.27 (m, 1H),
7.17 (d, J = 2.3 Hz, 1), 7.13 - 7.05 (m, 1H), 7.05 - 6.93 (m, 2H), 4.81 (t, J = 5.4 Hz, 1H), 3.87 (t,
J =7.8Hz, 20), 3.81 (t, J =5.7 Hz, 2H), 3.70 (d, J = 5.6 Hz, 2H), 3.58 (q, J = 5.6 Hz, 2H), 3.24
(q, J =5.7Hz, 2H), 3.07 (t, J =7.1Hz, 1H), 2.99 (dd, J = 9.0, 6.6 Hz, 2H), 1.38 (s, 9H).

11.2  2-[[5-(2-olr| =e FA])-2,6-HE 22~ g d-4-L |- [2-(IH-LV E-3-D) e E Jopr| = el 2 At

__NH

HO\/A /.-HQ

WJ“/GN/“NHznm
N tert-78 N-[2-[2,4-1 F 2 Z-6-[2-8lo| == Ao D-[2-(1H-1 E-3- ) o & ] o} ] 2= | 7] 2]
nd-5-A & A o & 1728k 0] E(1.00 eq, 707mg, 1.09mmol)E AR&3le] dut by 3o ule} A|zske] 2-[[5-
(2-olm o EA])-2,6-T] F 2 2-T] P -4-2U |- [2-(1H-2 & )-3-L ) ol & ] o} 1] 1= ] ol €S- A AFA (568mg,
1.27mmol, 116.26% = &4 &)< A nA=Z AT},

UPLC-MS #A1 (714, 28): rt = 0.80%, m/z = 410.3/412.3/414.3 [M+H]+, 100% &%

1H NMR (400 MHz, DMSO-D6) & 10.87 (d, J = 2.3 Hz, 1H), 8.20 (s, 3H), 7.68 (d, J = 7.7 Hz, 1H), 7.34
(dt, J =8.1, 1.0 Hz, 1H), 7.18 (d, J = 2.4 Hz, 1H), 7.07 (m, 1H), 6.99 (m, 1H), 4.03 (t, J = 5.4 Hz,
2H), 3.85 (t, J = 7.9 Hz, 4H), 3.60 (t, J = 5.7 Hz, 4H), 3.18 - 3.13 (m, 2H), 3.04 - 2.93 (m, 2H),
1.19 (t, J = 7.3 Hz, 1H).

11.3  2-[(2-E22-7,8-Y3lo|=2-6H-T & =[5,4-b][1,4] AR -4-Y )-[2-(1H-AN E-3-Y ) o & ] o}m] = ] ol &F
2

—MNH
\

-

e
Hovﬁ, N e

N 0\&

|l
N

i 2-[[5-(2-opn| ol FA])-2,6-H S22 -3 v -4-<d |- [2-(1H-%1 = -3-L ) ol & | o} ] 2= | o &
2 9AFA(1.00 eq, 150mg, 0.336mmol)e ARE-3te] AWk W 4ol whe} Azt 2-[(2-F22-7,8-U3o| =2
-6H-7] 2] W) = [5,4-b][1,4] Az -4~ )~ [2-(1H-Q1=-3-) ol & Jo}m] = T ol §H-&-(110mg,  0.246mmol, 73.35% <=
&) HolX A AR A%t

UPLC-MS #24(714, 28): rt = 0.97%, m/z = 374.3 / 376.3 [M+H]+, 84% +=%=.

1H NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 7.68 (d, J = 7.8 Hz, 1H), 7.39 - 7.28 (m, 2H), 7.12 (d, J
= 2.3 Hz, 1H), 7.06 (ddd, J = 8.1, 7.0, 1.2 Hz, 1H), 6.98 (ddd, J = 8.0, 6.9, 1.1 Hz, 1H), 4.71 - 4.64
(m, 1H), 4.01 (t, J = 4.4 Hz, 2H), 3.81 - 3.66 (m, 2H), 3.56 (q, J = 4.6 Hz, 4H), 3.39 (g, J = 4.0 Hz,
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2H), 3.00 - 2.85 (m, 2H).

AAd 11 2-[2-(1H-2AE-3-9) 9 d-[2-(2-vdE]o}Z-5-Y )-7,8-t) &lo| E2-6H-3 2| u| = [5,4-b] [1, 4] SAPA -
4~ ]olu =] S

MNH
S
| th,ﬁh/OH

O

At/ji::[Nj

N, H

-\:I
8

Tﬁ

-

: 2-[(2-F 2 7-7 8-t]ato] =2 -6H-1] 2| W] = [5,4-b][1,4] A -4-Q ) - [ 2-(1H-Q1 =-3-2 ) o]l
ot ]ell @& (1 eq, 110mg, 0.246mmol) B 2-wE-5-(EH|EetHE-1,3, 2-HSAPR & ¢-2-)-1,3-E|o}&
(1.50 eq, 76mg, 0.339mmol)S AF&3to] Lt W 5holl whe} A 2H. 2 E4S MeOH/EtOAc 0%-10% THlZ &
gt e ARvtEaHY (24g FFEHAD A o3 AAsE] 2-[2-(1H-0E-3-Y) ol D-[2-(2-H D E| o} Z-5-¢ )-
7,8-tato| =2 -6H-T M = [5,4-b][1,4] &AL -4- Jo} ] i ] ol §H-2-(38mg, 0.0876mmol, 38.72% +&)& XA
A AR APk, UPLC-MS B4 (2714, 48): rt =1.63%, m/z = 437.1 [M+H]+, 100% <=%=.

1H NMR (400 MHz, DMSO-D6) & 10.84 (d, J = 2.3 Hz, 1H), 7.99 (s, 1H), 7.59 (d, J = 7.8 Hz, 1H), 7.34
(dt, J = 8.2, 1.0 Hz, 1H), 7.16 (d, J = 2.3 Hz, 1H), 7.13 - 7.04 (m, 2H), 6.99 (m, 1H), 4.74 - 4.68
(m, 1H), 4.05 (t, J = 4.3 Hz, 2H), 3.84 - 3.76 (m, 2H), 3.62 (q, J = 5.0, 4.1 Hz, 4H), 3.42 (d, J =
4.1 Hz, 2H), 2.99 (dd, J = 9.7, 6.0 Hz, 2H), 2.64 (s, 3H).

AA 4 12 2-(2-99d-4-vg-Elo}Z-5-Y )-N-[2-(1H-21 E-3-Y ) o & ]-7,8-T) slo| =2 -6H-T B U] = [ 5,4~
bl[1,41 &AL -4-0}91

J’N;_
|
P\
HN Lr?>
Nl)%_/ﬂj

S g |
a Y

i 2-FRE-N-[2-(H-9=-3-) el 2 ]-7, 8-H gt o] == -61-3] 2 W] %= [5,4-b] [ 1, 4] A~

4-oF1(73mg, 0.220mmol, 1 eq) % 2-old-4-vd-5-(4,4,5 5-EHEME-1,3,2-1| AR E-2-2) E|o}=E
(1.50 eq, 84mg, 0.331mmol)& AF&3le] Awk W 5ho] whel A|xH. & E2E EtOAc/Hex 70%-90% T-¥= &
gl A¥ ARvtEIYI(24g FFEZA) A o8 AGAste] 2-(2-dd-4-wd-E|o}E-5-Y)-N-[2-(1H-AV =~
3-)oll e ]-7,8-t)sto] =2 -6H-] V] = [5,4-b] [1,4] AL -4-0}91 (68mg, 0.163mmol, 73.79% &)< 3]
Az LY.

UPLC-MS EA1 (714, 458): rt =1.96%, m/z = 421.1 [M+H]+, 100% <%=.

1H NMR (400 MHz, DMSO-D6) & 10.82 (s, 1H), 7.59 (d, J = 7.8 Hz, 1H), 7.33 (dt, J = 8.1, 0.9 Hz, 1H),
7.15 (d, J = 2.2 Hz, 1), 7.07 (m, 1H), 6.97 (m, 1H), 6.78 (d, J = 2.6 Hz, 1H), 6.34 (t, J = 5.9 Hz,
1H), 4.09 (t, J = 4.2 Hz, 2H), 3.62 (q, J = 6.7 Hz, 2H), 3.39 (d, J = 4.7 Hz, 2H), 2.95 (t, J = 7.7
Hz, 2H), 2.88 (q, J = 7.5 Hz, 2H), 2.71 (s, 3H), 1.28 (t, J = 7.5 Hz, 3H).

AAld  13: N-[(3R)-2,3,4,9-H Egdlo| =2 -1H-FF2uE-3-U ]-2-F| o} &-2-Y-7,8-0 8| =2 -6H-¥ | n| =
[5,4-b]1[1,4]&AA -4-0}7)

: ' 2-Z2Z-N-[(3R)-2,3,4,9-H Eg}3o] =2 -1H-7} 2 vE-3-Y |-7,8-T] slo] = & -6H-T] 2] v] &=
[5,4-b][1,4] AR -4-0} 1 (1.00 eq, 107mg, 0.30Immol) % 2-(E#-n-FE2ed)EJo}Z(1.10 eq, 0.10mL,
0.331mmol )& AF-&-3Fe] Lnbk Wed Scof whe} Az,

Z A4S A W] EtOAc(60% A4 100%)o] THl= f88ts AY IA=ZvtET# Y (12g 7FEE X)) &) A A st
o] N-[(3R)-2,3,4,9-H Eg}3}o]| & 2 -1H-7} 2 0}Z-3-9 |-2-E] o} F-2-2-7,8-1] 5} o] & 2 -6H-3] 2| 7| = [ 5, 4~
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bl[1,4]1 AP -4-0}1(23mg, 0.0579mmol, 19.25% =&)< wWlo|X A nAZ AT, UPLC-MS &4 (4%, 471
A rt = 1.84% ) m/z = 405.1 [M+H]+, 100% +=%.

1H NMR (400 MHz, DMSO) & 10.71 (s, 1H), 7.83 (d, J = 3.2 Hz, 1H), 7.67 (d, J = 3.2 Hz, 1H), 7.33 (d,
J=7.7Hz, 10), 7.26 (dt, J =8.1, 0.9 Hz, 1H), 7.06 (d, J = 2.6 Hz, 1H), 7.00 (m, 1H), 6.92 (m, 1H),
6.21 (d, J = 8.3 Hz, 1H), 4.46 (s, 1H), 4.17 (t, J = 4.4 Hz, 2H), 3.45 (d, J = 4.1 Hz, 2H), 3.05 (m,
1H), 2.92 - 2.82 (m, 2H), 2.71 - 2.65 (m, 1H), 2.20 - 1.88 (m, 2H).

AA e 14

14.1  tert-¥d° N-[2-[2,4-T)F22-6-(1,3,4,5-H Ed}dto| 22wz [cd]AE-4-Lolu ) F u| P -5-Y ] &-A|
o d 7= ntH o] E

HN—
l\.ﬁ'l\‘x/' NH

m/g]:ﬂ““/RNHBon
. TN o EFS(2.1679mL) W tert-%8 N-[2-(2,4,6-E2| 22 23] 2 v]v-5-2 )| o & |7} 2
HlHo]E(1.00 eq, 163mg, 0.477mmol), L&&SﬂEﬂﬂﬂEi@ikﬂﬂ%%4mﬂL% eq, 106mg,
0.614mmol)& ARg-3slo] AW Wby 2a0] wia} A F38 tert-F-9 N-[2-[2,4-HFZ2-6-(1,3,4,5-H| Ed}sto| =
2l 2 [cd] 01 E-4-2o}r| i) ] 2] 1] Wl -5-2) |8 A] ol &l | 7} 2 n}] o] B (239mg, 0.470mmol, 98.55% &)= H|o] x| A

J~Zﬂ§ AAt.
UPLC-MS #4128, @714): rt = 1.26%, m/z = 478.3/480.3/482.3 [MHH]+, 94% <%=,

1H NMR (400 MHz, DMSO-D6) & 10.71 (d, J = 2.2 Hz, 1H), 7.92 (d, J = 8.6 Hz, 1H), 7.21 - 7.08 (m, 2H),
7.07 - 6.95 (m, 3H), 6.74 (d, J = 7.2 Hz, 1H), 4.42 (dd, J = 9.8, 5.1 Hz, 1H), 4.01 (t, J = 5.3 Hz,
2H), 3.18 - 3.01 (m, 4H), 2.98 - 2.88 (m, 1H), 1.39 (s, 9H).

14.2 N-[5-(2-olu| = EA])-2,6-T)F 2 2-9 gln|d-4-9]-1,3,4,5-E| E&3lo| T2l % [ cd] QA E-4-0}H1 ; G4+

HN—,
.
. .
| ]
""\/LNH St
Ao
Nl ]: “—TNH,
. e N-[2-[2,4-0 S 22-6-(1,3,4,5-H Eg}slo] =Rl 2 [ cd] flE-4-obv] i) ¥ 2] vl el -
5-A ]S A e 1721 o] E(1.00 eq, 239mg, 0.470mmol)E AR&3le] Lulk wlH 30 wie} #)z2sho] N-[5-(2-o}

u| o BA])-2 6-T| F R 2 -3 2| d-4-9 ]-1,3, 4, 5-El Ed}slo| = &Ml 2 [ cd] Q1 E-4-o}71 ; G414 (204mg,
0.493mmol, 83.85% &) 34 A= AATh. UPLC-MS EA (2, d714): rt = 1.11%, w/z = 378.1,
381.1, 383.1 [M+H]+, 75% <=%=. 1H NMR (400 MHz, DMSO-D6) & 10.72 (d, J = 2.1 Hz, 1H), 8.35 (s, 3H),
8.24 (t, J =9.4Hz, 1), 7.16 (d, J = 8.3 Hz, 1H), 7.04 - 6.95 (m, 2H), 6.74 (d, J = 6.9 Hz, 1H),
4.45 (m, 1), 4.24 - 4.17 (m, 20), 3.27 (m, 3H), 3.11 - 2.99 (m, 3H).

14.3 2-F22-N-(1,3,4,5-HEZ3o)| =2 F [cd] A E-4-Y)-7,8-H 30| =2 -6H-9 1| =[5,4-b][1,4] AL -
4-o}1

HN—\

[ I

,;>—

2
N

o
LT

W

‘E

i N-[5-(2-obm) ol 54])-2,6-0] 2 2 2-5] 2|7 @ -4-91 ]-1,3 4, 5-F| Ee}afo] = 2wl 2 [cd] 21 &~
4°hJ§ﬁOGOOm,%%gIJ%MU%A%%W%%%%ﬂﬁ@ﬂﬂﬂxMﬁbi%giiW%L&&&ﬂE
ghelole 2l % [cd] Q1 E-4-9)-7,8-t] o] = 2-6H- 2] 1| %= [5,4-b] [1,4] A1 -4-0}%1 (409mg, 0.958mmo]1 ,
84.69% &)< 3|4 AR AU,

UPLC-MS EA (2%, 4714): rt = 1.04%, m/z = 342.2/344.2 [MHH]+, 98% <%=

1H NMR (400 MHz, DMSO-D6) & 10.65 (s, 1H), 7.17 (d, J = 3.0 Hz, 1H), 7.13 (d, J = 8.0 Hz, 1H), 7.04 -

_58_



[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

ZIHS3d 10-2024-0054994

6.96 (m, 2H), 6.71 (d, J = 7.0 Hz, 1H), 6.34 (d, J = 8.8 Hz, 1H), 4.52 - 4.36 (m, 1H), 4.08 (t, J =
4.3 Hz, 2H), 3.39 (g, J = 3.8 Hz, 2H), 3.01 (q, J = 5.9 Hz, 3H), 2.86 (m, 1H).

AAe] 14 2-(2-vgE o}E-5-9)-N-(1,3,4,5-H| EF o] =2l = [cd] A E-4-Y )-7,8-T]dto]| =2 -6H-T | =
[5,4-b]1[1,4] &AFH ~4-0}1

N 2-F22-N-(1,3,4,5-vlEg}slo| =2 ul 2 [cd] Q1 E-4-9)-7,8-T] 3lo] =2 -6H-v] 2 | = [ 5, 4~
b][1,4]1 A -4-0}1(1.00 eq, 60mg, 0.176mmol) = 2-wE&-5-(HEgtHE-1,3,2-t|AtH E-2-U)-1,3-F]
o}Z(1.50 eq, 75mg, 0.331mmol)S A}&3fe] Awk Wiy 5pol whe) AlxE. = EZS g W Et0Ac(80%°l A
100%; v/v)el = &Elate A AzntEIH(12g FFEZA]) ] &l BAste] 2-(2-HEE o}&-5-Y)-N-
(1,3,4,5-H Egslo| =2l %[ cd] QA E-4-2)-7,8-t]alo] = 2-6H-3] & 1] = [5,4-b] [1,4] AR -4-0} 71 (27mg,
0.0646mmol, 36.77% &)< wlo]A| A uAZ AT},

UPLC-MS 42, €9714): rt =1.80+%; m/z = 405.1 [M+H]+, 100% +=%. 1H NMR (400 MHz, DMSO-D6) &
10.64 (d, J = 2.1 Hz, 1), 7.90 (s, 1H), 7.14 (d, J = 8.1 Hz, 1H), 7.02 - 6.97 (m, 2H), 6.92 (d, J =
2.6 Hz, 1), 6.71 (d, J = 6.9 Hz, 1H), 6.00 (d, J = 8.6 Hz, 1H), 4.57 (tt, J =9.2, 4.6 Hz, 1H), 4.09
(t, J=4.3Hz, 2H), 3.42 - 3.36 (m, 2H), 3.15 - 2.99 (m, 3H), 2.95 - 2.83 (m, 1H), 2.57 (s, 3H).

A 14 FA 32 (125mg, 0.309mmol)S 71Z EEldle] 2710 Aol AN AAd 61 2L A4 622 A
T3St
AAld 15 N-[2-(1H-%1E-3-9)dE ]-2-(6-HE-3-7 2] & )-7,8-t] s} =2 -6H-H 2| | = [5,4-b] [1,4] SA}RI -4~

o

Hr
Q

.

N 1
Jogat
A 2-FRE-N-[2-(H-95-3-) el 2 ]-7, 8-t gt o] =2 -6-y] 2] W] &= [5,4-b] [ 1, 4] AR ~4-o}w]
(1.00 eq, 90mg, 0.273mmol) % 2-WEI]EH-5-H Z2F(1.50 eq, 56mg, 0.409mmol)S AFE3}o] UH HIW 50
wt AzE. 2 EZE o] A-3: U] EtOAc(0%l A 100%)e] THi2 &8ss AY ARvEad Y (20 7IEY
A1)l o]e] prep HPLCOl <J&ll Al N-[2-(1H-UE-3-¢) ol ]-2-(6-E-3-7 2] & )-7,8-T] 5} o] &= 2 -6H-7]
Y= [5,4-b]1[1,4]EAF-4-0}91(8.0mg, 0.0205mmol, 7.51% &)< Hlo] XA A= AT},

UPLC-MS #A41 (6%, A714): rt = 2.94%, m/z = 387.1 [MHH]+, 99% <X

1H NMR (400 MHz, DMSO-D6) & 10.76 (s, 1H), 9.19 (dd, J = 2.3, 0.8 Hz, 1H), 8.31 (dd, J = 8.1, 2.2 Hz,
1H), 7.58 (d, J = 7.8 Hz, 1H), 7.30 (dd, J = 8.1, 1.0 Hz, 1H), 7.24 (d, J = 8.1 Hz, 1H), 7.15 (d, J =
2.2 Hz, 1H), 7.03 (m, 1H), 6.94 (m, 1H), 6.78 (s, 1H), 6.27 (t, J = 5.9 Hz, 1H), 4.11 - 4.05 (m, 2H),
3.66 (dt, J = 8.3, 6.2 Hz, 2H), 3.38 (q, J = 3.7 Hz, 2H), 2.99 - 2.90 (m, 2H). 3H #&AEA] &5 (Me)

AXd 16 2-(5-Z 22 2 -6-wW"d-3-9 79 )-N-[2-(1H-) 5-3-9 ) & ]-7,8-T] 3} o] =2 -6H-H & 1| & [ 5,4~
bl1[1,4]1 AP 40}

: 2-Z 2 2-N-[2-(1H-1E-3-) ol & ]-7,8-U 30| =2 -6H-F 2| W] = [5,4-b] [ 1, 4] S A -4-0}
W(1.00 eq, 90mg, 0.273mmol) % 3-ZF o &2-2-WE-5-(4,4,55-HEZHE-1,3,2-tJSA R ET-2-4) v d
S Abgsle] Ak Wb 5he) wEl AlzE . X EAS o] &-:A ] EtOAc(0%el A 100%)e] TR fests AH
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ARmEIHY (20 FFEHA)] 8] BAsle] 2-(5-EF L E-6-HE-3-3d)-N-[2-(1H-2 E-3-) o &l |-
7,8-tslol =2 -6H-3 2] m] = [5,4-b][1,4] A2 -4-0191(8.0mg, 0.0192mmol, 7.03% &)< Hlo|x 4 A2 A
St

UPLC-MS A1 (4%, 9714): rt = 1.85%, m/z = 405.1 [M+H]+, 97% +%.

1H NMR (400 MHz, DMSO-D6) & 10.76 (s, 1H), 9.04 (t, J = 1.6 Hz, 1H), 8.09 (dd, J = 10.9, 1.7 Hz, 1H),
7.58 (dd, J = 7.8, 1.0 Hz, 1H), 7.30 (dt, J = 8.1, 0.9 Hz, 1), 7.15 (d, J = 2.4 Hz, 1), 7.03 (m,
1), 6.93 (m, 1H), 6.85 (s, 1), 6.36 (t, J = 5.9 Hz, 1), 4.09 (t, J = 4.3 Hz, 2H), 3.71 - 3.61 (m,
2H), 3.39 (d, J = 3.9 Hz, 2H), 2.98 - 2.90 (m, 2H). 3H #&=# &S,

19F NMR (376 MHz, DMSO-D6) & 126.00

AA G 17 3-[4-[2-(1H-215-3-Q ) d o} = ]-7,8-T) 3to)| =2 -6H-H g v| £ [5,4-b] [1,4] LA -2- ]-1H-1 &)
d-2-2

i 2-F22-N-[2-(1H-¢1 E-3-9) & ]-7,8-t]slo] =2 -6H-¥] 2] v| = [5,4-b][1,4] AR -4-0} ]
(1 00 eq, 150mg, 0.455mmol) % (2-FA-1H-¥]2d 3 )R EAH(1.50 eq, 95mg, 0.682mmol)S AF-&3}e] Lt
W 5hell whel AlZzE. 2 E2E iso-Hex W EtOAc(0%olA 100%; v/v)el Telz= f2ste Ay IAZuvfE1E
9 (40g  FFEFHADA o3 AASIe]  3-[4-[2-(1H-Q1E-3-Y) A dolr = ]-7, 8-t s}o| =2 -6H-T] 2| W| =[5, 4~
b1[1,4]1 A -2-L 1-10-9 ) ¥ -2-2(83mg, 0. 214mmo 1, 46.98% F&)S Ho|AM A=z AU, AAd 17
AE-ols sHoHstE At ol Ed o R SAT F5 At 3-(4-((2-(1H-Q1=-3-¢) el &) ofn
i)—7,8—q3}015i—6H—«43}“]4— 5,4-b][1,4] A -2-) T P d-2-&

r NH
A
SO
HN
N’l*« 9
|
~ AL
N oH UPLC-MS #A1 (2%, &714): rt = 1.64%, m/z = 389.1 [M+H]+, 100% <%

1H NMR (400 MHz, DMSO-D6) & 10.78 (s, 1H), 8.47 (s, 1H), 8.07 (s, 1H), 7.55 (d, J = 7.9 Hz, 1H), 7.30
(dt, J = 8.0, 0.9 Hz, 2H), 7.17 (d, J = 2.4 Hz, 1H), 7.03 (m, 1H), 6.94 (m, 1H), 6.88 (s, 1H), 6.73
(s, 1), 4.11 (t, J = 4.3 Hz, 2H), 3.63 (q, J = 6.8 Hz, 2H), 3.43 (d, J = 3.7 Hz, 2H), 3.02 - 2.92 (m,
2H). 10 F2F A k.

AAe 18 5-[4-[2-(1H-E-3-4) dEo}u| =]1-7,8-T] o] E2-6H-H B v| = [5,4-b][1,4] &AL -2-L 1-1H- ]
d-2-&

_NH
I'I| >_
ad

Hi =

N)%_,.Dj
’/,'W,JL N’?\-‘N -
A K

N 2-F2E-N-[2-(1H-1E-3-d) e ]-7,8-t]slo| = 2-6H-9] & "] & [5,4-b] [1,4] SAIR -4-0}
1(150mg, 0.455mmol) 2 6-3to]=EA|F 2 W-3-H 22 I o ~EZ(15Img, 0.682mmol)E AR&3te] Unt
W 5holl et Al Z2E. £ EE2S iso-Hex W EtOAc(0%llA 100%; v/v)el +Hl2 &8ss AY A=vtEay
9 (40g  FIEZADA sl AGAISE  5-[4-[2-(1H-E-3-L) o Foln| = ]-7,8-T] sl o] =2 -6H-9] | 7] =[5, 4~
bI[1,4] %A -2-< |-11-7] 2] 9 -2-2(77mg, 0.195mmol, 42.81% &)< A A2 ATt AA ¢ 18 AE
-olE SR SE AEt. o EI U JHE EAY FE Utk 5-(4-((2-(1H-E-3-) ") olr| =)~
7,8-1] oMEi—eH—JMUL 5,4-b][1,4]1 &A1 x1-2-) I 2l -2-&
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[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]
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—NH

O

HN =
J_ o

UPLC-MS #A41 (28, 94714): rt = 1.46%, m/z = 389.1 [M+H]+, 100% <% .

1H NMR 4] 1H NMR (400 MHz, DMSO-D6) & 10.78 (s, 1H), 8.47 (s, 1H), 8.07 (s, 1H), 7.55 (d, J = 7.9
Hz, 1H), 7.30 (dt, J = 8.0, 0.9 Hz, 2H), 7.17 (d, J = 2.4 Hz, 1H), 7.03 (m, 1H), 6.94 (m, 1H), 6.88
(s, I0), 6.73 (s, 1H), 4.11 (t, J = 4.3 Hz, 2H), 3.63 (q, J = 6.8 Hz, 2H), 3.43 (d, J = 3.7 Hz, 2H),
3.02 - 2.92 (m, 2H). 1H #H&AHA &5,

AAe 19 3-[4-[2-(1H-1E-3-4) dEo}u| =]1-7,8-v] & o] E2-6H-H B v| = [5,4-b][1,4] SAFA-2-L ]-1-H & -
g d-2-&

MH

I'Ir o
s

HN

' 2-F 2 2-N-[2-(1H-1E-3-) el D -7, 8-t sto| =2 -6H-F] 2| "] = [5,4-b] [ 1,4] SAFXI-4-0} ]
(150mg, 0.455mmol) % 1-wlE&-2-& 432 d-3-H 24F(104mg, 0.682mmol)S AF-&&Fo] duk W 5poll uwka} A
zd. 2 E25 95 U Et0Ac(0%-100%v/v) el THl=Z &2]3te A AZvtEav(12g 7FEZ A &) A
Akl 3-[4-[2-(1H-R1&-3-d) ol &) o} .= ]-7  8-T] sto] == -6H-9] 2 | = [5,4-b] [1,4] FA -2- |-1-H € - 9]
2 H-2-2(13mg, 0.0304mmol, 6.68% )& A TAZ AU, UPLC-MS #4(43, 947148): rt = 1.38%,
m/z = 403.1 [MHH]+, 94% <=%. 1H NMR (400 MHz, DMSO-D6) & 10.70 (s, 1H), 7.70 (d, J = 6.7 Hz, 1H),
7.60 (d, J =7.9Hz, 1H), 7.54 (s, 1H), 7.27 (dd, J = 8.2, 1.1 Hz, 1H), 7.10 (d, J = 2.3 Hz, 1H), 6.99
(m, 1H), 6.88 - 6.79 (m, 1H), 6.65 (s, 1H), 6.19 (t, J = 6.8 Hz, 2H), 4.05 (dt, J = 13.1, 4.8 Hz, 2H),
3.51 (q, J = 7.0 Hz, 21), 3.42 (s, 3H), 3.37 (s, 2H), 2.93 - 2.85 (m, 2H).

AN 20 N[2-(6-FTLE-TH-2E-3-9) ol G |-2-(6-71D-3-5] 2] D )-7, 8-T] 5ol = = ~6H- 2] ] =[5, 4-
bl[1,4] A -4-0}71

I,I_—NH

P
J/LKKCH_B-__F
KN =

- 0.

N~ ™=
TVL;INJ

| H
N 2-FEE-N-[2-(6-ZF L 2-11-25-3-9) o & ]-7, 8-t slo| = 2 -6H-1] 2| 1| L[5, 4-
bl[1,4] A -4-0}71 (140mg, 0.403mmol) 2 2-w€l¥]g|d-5-2 22F(83mg, 0.604mmol)S AF&3sle] Uk v
Sholl whe} AxE. = EAL o]&2-Fak U EtOAc(0%o A 100%; v/v)e THl= Llsls A3 A=ZnE 19
(24g FFEY A o]e] prep HPLCAl ol&] AAEe] N-[2-(6-ZF L &E-1H-21E-3-) e ]-2-(6-H e -3-3] g
)-7,8-vstol =2 -6H-T v 1= [5,4-b][1,4] A -4-0}1 (37mg, 0.0887mmol, 22.04% 4=&)& LUt}.

UPLC-MS 4] 6+, 9714): rt = 2.98%, m/z = 405.1 [M+H]+, 100% <%

1H NMR (400 MHz, DMSO-D6) & 10.84 (s, 1H), 9.17 (dd, J = 2.3, 0.8 Hz, 1H), 8.29 (dd, J = 8.0, 2.2 Hz,
H), 7.54 (dd, J = 8.7, 5.5 Hz, 1H), 7.24 (dt, J = 8.1, 0.7 Hz, 1H), 7.15 (d, J = 2.1 Hz, 1H), 7.06
(dd, J =10.2, 2.3 Hz, 1H), 6.84 - 6.74 (m, 2H), 6.28 (t, J = 5.9 Hz, 1H), 4.11 - 4.00 (m, 2H), 3.65
(q, J = 6.9 Hz, 2H), 3.39 (t, J = 3.9 Hz, 2H), 2.97 - 2.88 (m, 2H). 3H #&==A &S,

19F NMR (376 MHz, DMSO-D6) & -122.37 - -122.40 (m).

AAd 21 3-[4-[2-(6-ZF 2 2-1H-U5-3-Y) o go}u| = ]-7,8-T] &}o| =2 -6H-H ) 1| E [5,4-b][1,4] L A}ZI -
2-91-1H-gFd-2-&
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N
B 2-FREN-[2-(6-FF 2101 -3-) ol 2 ]-7, 8-H s} o] =2 -61-9] 2] W] &= [5, 4~

b][1,4]1 A -4-0}1 (160mg, 0.461mmol) % (2-2A-1H-3 2 d-3-Y) B 22(96mg, 0.691mmol)S Al-&3le] o
Wb sholl whet AlFE . 2 BES o] &-dak U] EtOAc(0%olA 100%: v/v)e THlE §dls AW AzntE
23] (20g FFEZAD A 98] AAEF] 3-[4-[2-(6-FF L2 -1-%1E-3-Y) dl Ho}r] = ]-7,8-T] 5} o] = 2 -6H-3] 2]
2[5,4-b1[1,4]1 A -2-L |-10-F F 9 -2-2(5.0mg, 0.0122mmol, 2.64% &)L Ho] X4 A2 AU, A

] ,
Ao 218 AE-A &= tﬂﬂ*éi}e Aerh, ol T3 us FuE EA4% Fx drk: 3-U-(2-(6-ZFo 2~
-G53 o B o] )7 8- 8] = 2 -611-1 2] ] %[5, 4-b] 1,41 54171-2-21) 3] ] -2
_—MNH
I3
7O~
o F
HN
)
"
N7 OH UPLC-MS B-21(6%-, &17]14): rt = 2.73%, m/z = 407.1 [M+H]+, 99% <=%=. 1H NMR

(400 MHz, DMSO-D6) & 10.86 (s, 1H), 8.46 (d, J = 7.8 Hz, 1H), 8.10 (s, 1H), 7.52 (dd, J = 8.6, 5.6
Hz, 1), 7.30 (s, 1), 7.16 (s,1H), 7.06 (dd, J = 10.2, 2.4 Hz, 1H), 6.90 (s, 1), 6.80 (t, J = 9.0
Hz, 1H), 6.70 (s, 1H), 4.11 (t, J = 4.3 Hz, 2H), 3.61 (d, J = 7.5 Hz, 2H), 3.42 (s, 2H), 2.94 (t, J
7.6 Hz, 2H). 1H #&=A &S,

19F NMR (376MHz, DMSO-D6) & -122.36.

AN 22 2-[2-(YEFQ =Z|EA])-3-HF G ]-N-[2-(1H-31 &-3-Q) 9 & ]-7,8-T] s}o]| = 2 —6H-¥| | 1] £ [5,4-
bl[1,41& A -4-0}91

P 2-222-N-[2-(1H-9&-3-L) el 2 ]-7, 8-t sto| =2-6H-9] & V| &= [5,4-b] [ 1,4] A -4-0}R]
(1 0 eq, 150mg, 0.414mmol) R 5-EF L 27| d-3- E%/&(Z 0 eq, 117mg, 0.828mmol)S A}-&3le] AUk ¥y
Shell whet Alxd. = EHE& o]&-34k ] Et0Ac(0% A 100%; v/v)A 7l = 944 s Ay AzvEagy
(20g 7FEZ Al os AAste] 2-[2-(HEF L2 EA])-3- 2| D [-N-[2-(11-1E-3-) o D ]-7,8-H 8}o| =&
-6H-5] 2P| = [5,4-b] [1,4] &AF -4-0} 91 (79mg, 0.175mmol, 57.64% Tg)—g H] 1 A4 mAZ FArk. UPLC-MS
B4R, 9714): rt = 1.79%, m/z = 439.1 M1+, 97% <=%. 1H NMR (400 MHz, DMSO-D6) & 10.70 (s,
1), 8.23 (dd, J = 4.9, 2.0 Hz, 1H), 8.03 (dd, J = 7.5, 2.0 Hz, 1H), 7.68 (s, 1H), 7.56 - 7.48 (m,
), 7.34 - 7.23 (m, 2H), 7.08 (d, J = 2.3 Hz, 1H), 6.99 (m, 1H), 6.85 - 6.76 (m, 2H), 6.30 (t, J =
5.9 Hz, 1), 4.13 - 4.06 (m, 2H), 3.55 (q, J = 7.0 Hz, 2H), 3.38 (q, J = 3.7 Hz, 2H), 2.94 - 2.86 (m,
2H).

19F NMR (376 MHz, DMSO-D6) & -86.79, -86.82

Al 23 N-[2-(1H-¢1 S-3-91 ) o] & |-2-(2-¥]| EA)-5-w| & -3-7] 2] & )7, 8-T] &} o] = 2 ~6H-3] & W] = [5, 4-b
1[1,4] &2 A -4-0}9
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N)%_o\
\n““;r“'iﬁ’
s WOgS 2-2R2Z-N-[2-(IH-AE-3-D) el & ]-7,8-T] 3te| = 2-6H-7] 2] M| 1= [5,4-b] [1,4] SAR] -4-0} 7]
(180mg, 0.546mmol) Z (2-v|EA]-5-FE-3-y]2|d) B 24H(137mg, 0.819mmol)S AF&3te] Lut W 5phof] uwjz}
AzE. 2 B4E ola-3atk W EtOAc(0%l A 100%; v/v)e] ez flats ZAe A2vEa(20g 71EE
Aol 98 AFAS]  N-[2-(1H-E-3-Y) ol & ]-2-(2-H F A -5~ & -3-7] 2| D )-7,8-1] 3} o] = 2 -6H-¥] 2| 1| ==
[5,4-b][1,4]1 A 40} (175mg, 0.408mmol, 74.67% 4+8)S Ho| XA wAZ A},

UPLC-MS #A1 (2%, 9714): rt = 1.07%, m/z = 417.2, [M+H]+, 98% +%.

1H NMR (400 MHz, DMSO-D6) & 10.72 (s, 1H), 7.95 (dd, J = 2.5, 0.9 Hz, 1H), 7.62 (dd, J = 2.5, 0.7 Hz,
M), 7.57 (d, J = 7.9 Hz, 1H), 7.26 (m, 1H), 7.09 (d, J = 2.3 Hz, 1H), 6.99 (m, 1H), 6.82 - 6.71 (m,
2H), 6.25 (t, J = 5.9 Hz, 1H), 4.07 (q, J = 3.7 Hz, 2H), 3.73 (s, 3H), 3.56 - 3.46 (m, 2H), 3.40 -
3.34 (m, 2H), 2.94 - 2.86 (m, 2H), 2.20 (s, 3H).

Ao 249 N F3A

24.1 tert-59 N-[2-[2,4-UE22-6-[2-(6-ZF 2 Z-11-E-3-Q) N EA| |9 T 1] d-5-Y ] & Ao & |7} 2 v}

: . 2-(6-ZFQE-1H-AE-3-2)NeE&(1.10 eq, 26lmg, 1.46mmol) 2 tert-¥-9 N-[2-
(2,4,6-HEEZ 2 M A-5-L)SA| o 720 0] E(1.00 eq, 454mg, 1.33mmol)E AF&3te] AUnk Wy
2boll whel Az tert-FE N-[2-[2,4-HFEE-6-[2-(6-EFLZ-1H-1E-3-U) N EA | 2 v]d-5-A | §A]
o &l )7l 2 nlvo] E(654mg, 1.09mmol, 82.25% &)& A nAZ ATt PLC-MS ¥4 (AR, 28): rt
1.31+%, o3} §l&, 81% &=.

1H NMR (400 MHz, DMSO-D6) & 10.96 (s, 1H), 7.63 (dd, J = 8.7, 5.4 Hz, 1H), 7.26 (d, J = 2.3 Hz, 1H),
7.12 (dd, J = 10.2, 2.3 Hz, 1H), 6.92 - 6.77 (m, 2H), 4.62 (t, J = 7.0 Hz, 2H), 4.00 (d, J = 5.7 Hz,
2H), 3.26 - 3.12 (m, 4H), 1.37 (d, J = 2.6 Hz, 9H). 19F NMR (376 MHz, DMSO-D6) & -122.28

24.2 2-[2,4-TE22-6-[2-(6-ZF L 2-1H-AE-3-9) o EA| 17 g 1| g -5- ]S A o €bo}ql ; F AL

MH3
7Y
FAI\,//' 0
NI/J‘\‘\_ O\’ANHQ
ALl ci -
W H tert-%8  N-[2-[2,4-0F22-6-[2-(6-FF L2 -1H-E-3-L) o 5A 9] ] v -

z

5-A ]S Al o g 72 uH 0] E(1.00 eq, 854mg, 1.42mmol)E AF&ale] gul Wk 30 wa} A Z3ke] 2-[2,4-U]F
2R-6-[2-(6~ZF L 2-1H-¢1E-3-Y) | =A| | ¥ g n| d-5-L | L A] o] Ebo} 7l ; A A (484mg, 1.02mmol, 71.65% <

)& B34 A2 ).
UPLC-MS #4128, @714): rt = 1.10%, m/z = 385.2, 387.2, 389.2 [M+H]+, 89% +X%=.

1H NMR (400 MHz, DMSO-D6) & 11.03 - 10.93 (m, 1H), 8.11 (s, 3H), 7.64 (dd, J = 8.7, 5.5 Hz, 1H), 7.28
(d, J =2.3Hz, 1), 7.14 (dd, J = 10.2, 2.4 Hz, 1H), 6.88 (m, 1H), 4.65 (t, J = 7.1 Hz, 2H), 4.18 (¢,
J =5.3Hz, 2H), 3.22 (t, J =7.1Hz, 2H), 3.14 (q, J = 5.4 Hz, 2H).

19F NMR (376 MHz, DMSO-D6) &- 122.19.

24.3 2-8EEA-[2-(6-SFLE-H-AE-3-Y)AFA ]-7,8-H 30| =2 -6H-¥] 21| &= [5,4-b] [1,4] SA}
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[0477]

[0478]

[0479]
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[0481]
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e

0

Ao
(II;'IL'NJ)[Nj
: L 2-[2,4-UZF 2 2-6-[2-(6-ZF L 2-1H-215-3-Y) o| EA| ]3] 2] u| Y -5-A ]S A] o gho}al ; F 21
&(1.00 eq, 400mg, 0.949mmol)S A}-&3&le] Awt v 4o wlg} A Fdle] 2-FEE2-4-[2-(6-ZF 2 2-1H-¢1=-
3-A) ol EA]]-7,8-T5lo]| =2 -6H-T 2] "] = [5,4-b][1,4] A2 (285mg, 0.449mmol, 47.38% &) H|o| XA 1
A2 AT},

UPLC-MS #A4 (2%, 4714): rt = 1.07%, m/z = 349.2, 351.2 [M+H]+, 55% %=.

1H NMR (400 MHz, DMSO-D6) & 10.90 (s, 1H), 7.79 (s, 1H), 7.59 (dd, J = 8.7, 5.4 Hz, 1H), 7.16 (d, J =
2.3 Hz, 1), 7.11 - 7.06 (m, 1H), 6.83 - 6.75 (m, 1H), 4.39 (t, J = 7.1 Hz, 2H), 4.03 (t, J = 4.3 Hz,
2H), 3.38 (g, J = 3.8 Hz, 2H), 3.04 (t, J = 7.1 Hz, 2H). 19F NMR (376 MHz, DMSO-D6) & - 122.40.

AAd 24 4-[2-(6-EFL2-1H-20E-3-Y) A EA] 1-2-(2-vd | o}ZF-5-Y )-7,8-t] &} o] =2 —6H-¥| 2 m| = [ 5,4~
bl[1,4]1&AFA

pHW
F‘Alllrl\—_.’;_\rﬁk_n
J}T
NAH-““," "//\.\{/
: e 2-ER2A4-[2-(6-EF L2-1-AE-3-4) A 5A]]-7, 8-t ste| =2 -6H-T| 2| W| = [5,4-b][1,4] %
AFZ(1.00 eq, 140mg, 0.221mmol) % 2-wE-5-(H|EgiuE-1,3,2-tSALREH-2-9)-1,3-E]o}=(1.50 eq,
75mg, 0.331mmol)& AFEsle] Aul Wb 5Shel wet AzE ., 2 EFS o]&-3ik U] EtOAc(100%; v/v)e] -l
2 gosl= AY ma2ntEad(12¢ 7FEZ A o]o] prep HPLC o8] At 4-[2-(6-ZF QL 2-1H-A=-
3-)o| B ]-2-(2-H| € E] o} ZF-5-2)-7,8-T] slo] =2 -6H-F B v = [5,4-b][1,4] AR (5. 5mg, 0.0130mmo1 ,
5.87% 5)S WA AR AJATE. UPLC-MS X4 (43E, A71A): rt = 1.78%, m/z = 412.1 [MHH]+, 97% <%
1H NMR (400 MHz, DMSO-D6) & 10.93 (s, 1H), 7.99 (s, 1H), 7.58 (dd, J = 8.7, 5.5 Hz, 1H), 7.51 (d, J =
2.8 Hz, 1), 7.20 (d, J = 2.3 Hz, 1H), 7.12 - 7.02 (m, 1H), 6.81 (m, 1H), 4.49 (t, J = 7.3 Hz, 2H),
4.05 (t, J = 4.2 Hz, 2H), 3.42 - 3.35 (m, 2H), 3.09 (t, J = 7.2 Hz, 2H), 2.60 (s, 3H).

AAle] 250 gt FHA
25.1 tert-#8 N-[2-[2,4-0E22-6-[2-(1H-Q1E-3-2) o F5A| 19 v D -5-L | SA| o D | 7} 2 u}| o] E

N
Y
LT
O
e Boc
e tert-F8 N-[2-(2,4,6-Eg 2229 2nd-5-) A & |7t2 0] E(1.00 eq, 0.36g,
1.05mmol) ¥ EHEZ(1.10 eq, 190mg, 1.16mmol)& AF&3le] dub v 2pol] uwlel A|Z2H. 2 EHES o]h-

Ak Ul 20-30% EtOAc= &83te A A=2wtE1e 3] (20g A)oll 3] At tert-F4 N-[2-[2,4-TE=
2-6-[2-(1H-21E-3-A) N EA] | F 2] Pl -5-L | S A & ] 7k 21| 0] E(0.31g, 0.650mmol, 61.86% 4~&)& WA
A= A,

UPLC-MS &A1 (AH3, 28): rt = 1.30%, °l=3% g5, 98% <=%. 1H NMR (400 MHz, DMSO-D6) & 10.86 (s,
M), 7.60 (d, J = 7.8 Hz, 1H), 7.31 (dt, J =8.1, 1.0 Hz, 1H), 7.22 (d, J = 2.4 Hz, 1H), 7.04 (ddd, J
= 8.1, 6.9, 1.2 Hz, 1H), 6.96 (ddd, J = 7.9, 6.9, 1.1 Hz, 1H), 6.82 (t, J = 5.7 Hz, 1H), 4.57 (t, J =
7.1 Hz, 2H), 3.97 (t, J = 5.7 Hz, 2H), 3.16 (dt, J = 7.9, 6.4 Hz, 4H), 1.33 (s, 9H).

—
1l 1l

25.2 2-[2,4-YE22-6-[2-(IH-UE-3-Y)NEA 198 n A -5-L | Ao gho} ol ; G4+
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[0488]

[0489]

[0490]

[0491]
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1
= 0
E)‘“*’O“”NHz
L e
e tert-E N-[2-[2,4-H 2 2 2-6-[2-(1H-UE-3-) Al FA] ] j%al P -5-A 15 A E 19t
ZupH|o] E(1.00 eq, 1.13g, 2.42mmol)E AFE-3to] dut Wy 3o uwhe} Alxste] 2-[2,4-TE22-6-[2-(1H-]

E-3-2) o EA] 1y v -5-A |G A of eko}rl ; A4k (0.23g, 0.568mmol, 85.46% *g)" 3| A AR AT
UPLC-MS A1: (2%, 2FA): rt = 0.89%, m/z = 367.2/369.2/371.2 [MHH]+, 97% <=%. 1H NMR ¥4]: 1H NMR
(400 MHz, DMSO-D6) & 10.81 (s, 1H), 8.31 (d, J = 5.7 Hz, 1), 8.21 (s, 3H), 7.62 (t, J = 6.4 Hz, 1H),
7.30 (t, J =6.6 Hz, 1), 7.18 - 7.12 (m, 1H), 7.02 (t, J = 6.7 Hz, 1H), 6.94 (q, J = 6.7 Hz, 1H),
4.08 (d, J = 5.2 Hz, 2H), 3.58 (s, 2H), 3.18 (s, 2H), 2.93 (s, 2H). 19F NMR (376 MHz, DMSO) &-
122.19.

25.3 2-22E-4-[2-(1H-YE-3-Y)A5A]-7,8-t)3to| ==-6H-F 2 7| = [5,4-b] [1,4] SAH

HN—\
“r’ L,
J o

N
LX)

H 2-[2,4-tF 2 2-6-[2-(1H-NE-3-A) A EA| |7 2| v -5-L | S Aol gho} vl ; A4FA (1,00 eq,
140mg, 0.346mmol)S AR&3te] Awk W 4o wa} A Fsle] 2-F22-4-[2-(1H-21=-3-Y )| EA] ]-7,8-T] 5} 0]
c2-6H-9 1) % [5,4-b][1,4]1=A171 (128mg, 0.348mmol, 100.43% &)< 3WMA uA 2 AT},

Ci

UPLC-MS #49: (23, &714): rt = 1.10%, m/z = 331.1/333.1 [M+H]+, 90% <=%=. 1H NMR &49: 1H NMR (400
MHz, DMSO-D6) & 10.83 (s, 1M), 7.80 (s, 1H), 7.59 (d, J = 7.9 Hz, 1H), 7.30 (d, J = 8.1 Hz, 1H), 7.16
(d, J = 2.4 Hz, 1H), 7.03 (t, J = 7.5 Hz, 1H), 6.94 (t, J = 7.5 Hz, 1H), 4.40 (t, J = 7.4 Hz, 2H),
4.03 (s, 2H), 3.38 (s, 2H), 3.06 (t, J = 7.4 Hz, 2H).

A 25 3-(4-(2-(1B-91&-3-Y ) o EA] )-7,8-0) 3}o] = 2 -6H-¥| 2| v| =[5, 4-b] [1,4] LA A -2-L ) v @) @ -
2(1)-<&

My
IF'J'\\/“‘W
t\::j LO

L o

/%}NINJ

Ll‘-l =0

H 2-F 22 -4-[2-(IH-R1E-3-) A5 A ]-7,8-t] 3fo] =2 -6H-F 2| = [5,4-b] [1,4] ZAFXI(1.0 eq,

50mg, 0.151mmol) H (2-3}o| =FA]-3-T 2P )HEAH(1.5 eq, 31.49mg, 0.226mmol)-S A}&o}ﬁ A9k W 5ol
upe} Azg. 2 EZS DM Ul MeOH(10-15%; v/v)e] a2 &t Ad AZvE 189 (20g ZEZA]) ] <]
3 gAlsted 3-[4-[2-(1H-V&-3-Y) ol 5 A -7, 8-t] efo]| == -6H-7] 2] 7| %= [5,4-b][1,4] AR -2- | 9] 2] -2-&
(13mg, 0.0308mmol, 20.39%% 4&)& wlo|X A uA=Z AT},

AAd 25 AE-dE ZWoAIE  Ard. ok i Ud R EAYT SR vk
3-(4-(2-(1H-1E-3-) ol 4] )7, 8-t F o] == -6H-9] 2| V] ;= [5,4-b] [1,4] SAFI-2-<) ¥ e Al -2

NH-
L
oal

)
ol

LA UPLC-MS 41 (4+%, 4714): rt = 1.33%, m/z = 390.3 [M+H]+, 100% +=X=.

1H NMR (400 MHz, DMSO-D6) & 13.93 (s, 1H), 10.89 (s, 1H), 8.51 (s, 1H), 8.17 (s, 1H), 8.07 (s, 1H),
7.62 (d, J = 7.9 Hz, 1H), 7.35 (d, J = 8.1 Hz, 1H), 7.25 (s, 1H), 7.07 (t, J = 7.5 Hz, 1H), 6.98 (s,
2H), 4.62 (s, 2H), 4.13 (d, J = 13.8 Hz, 2H), 3.49 (s, 2H), 3.22 - 3.11 (m, 2H).
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[0493]
[0494]

[0495]

[0496]

[0497]

[0498]

[0499]

[0500]
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ChromLogD 2.39

S35 23| (uM) 119

ZHHE Hu/m Cly,

(uL/min/million cells) 7.1/115

Caco-2 Papp Ato B (x10€cm/s) / 2= Hlg 716 /4
7.2 /1986

CYP 3A4 (uM)/ Bi== X0| (3A4/U937) 1A2 45.3,2C9 4.7,

2C19 43.4, 2D6 50

hERG (uM) /3

AA o 269 e FA
26.1 2,6-tEZ22-N-[2-(1H-QUE-3-Y) N & |-5-v| FA] -3 ] v]  -4-o} 7]

H'N
% 'L

9

- MH
ol
LT gere(15mL) U] 2,4,6-E8 22250 =AY (] eq, 1.50g, 7.03mmol) 2 ELEV
(1.15 eq, 1.29g, 8.08mmol)S AFg3afe] duk W 230 uwhel A xH. YA EES AASIL &E/NMeOH A v}
Aq3te] 2,6-tZFZ2-N-[2-(1H-91E-3-Y) ol & |-5-w EA] -] gl vl -4-0}71 (2.30g, 6.82mmol, 97.06% &)<
ARt

UPLC-MS &A1 (4%, 99714): rt = 1.93%, m/z = 336.9/338.8 [M+H]+, 97% <X,

1H NMR (400 MHz, DMSO-D6) & 10.82 (s, 1H), 8.19 (t, J = 5.9 Hz, 1H), 7.63 (d, J = 7.9, 1.4, 0.7 Hz,
M), 7.34 (dt, J =28.1, 1.0 Hz, 1), 7.18 (d, J = 2.4 Hz, 1H), 7.07 (td, J = 8.1, 7.0, 1.2 Hz, 1H),
6.98 (td, J=18.0, 7.0, 1.1 Hz, 1H), 3.70 (s, 3H), 3.60 (q, 2H), 2.97 (t, 2H).

26.2 2,4-HEE22-6-[2-(1H-AE-3-D) Lol =] g rd-5-&

HM —-1

f\'fl

"Re ponizonl) W 2,6- Eliii N-[2-(1H-9155-3-2D) el D ]-5-vil 5 A -5 2] vl -4-0}R1 (1 eq,
2.30g, 6.82mmol)2] &o] DCM(IM) W] AEEZ3EA(1.2 eq, 8.2mL, 8.19mmol)E FA ¥9|7] stol] Hrbsta,
E3ES 187417 BoF W%}Oﬂt}. UPLC *—MW & T ARe] WhEo] $aEY] A E HHESEA &9 9
F7F A7 2 wuto] Ao}, ¥hS EES MeOH(30mL) 2 E(300mL) & AH3IItt. & Bysty FAE2
S Do 23 T%*s}z F71=s FFHetel dulgtl F5A7Iar Aegh T4 A9l Fdstar EtOAc: I &
FES  AE3le] AAES  fEdte]  2.4-TZER-6-[2-(1H)-5-3-9)d oln = ]9 2w d-5-2(1.50g,
4.64mmol, 68.05% &) ZAA uAZ AFFr).

>
o

2310 20% EWRA-FZ AT} HASY 2-HR2R-4-F22-6-[2-(1H-AE5-3-2) o do}r] - |7 2] v gl -5-2-5 A
Ak, BAES 3 AE ddtd] A4 o S22 g$EY 5Ue waoz wkS A F . UPLC-MS B4 (43,
ARd) T rt = 1.09% ) m/z = 322.9/324.9/326.9 [M-HI-, 99% <=X. BE3lE X o] dAA 20%.

' NMR (400 MHz, DMSO-D5) & 10.81 (s, 1H), 10.16 (s, 1H), 7.78 (t, J =5.9 Hz, 1H), 7.66 (d, 1H), 7.33

(dt, J=8.1, 1.0 Hz, 1), 7.17 (d, J = 2.3, 1.2 Hz, 1H), 7.07 (ddd, J = 8.1, 7.0, 1.2 Hz, 1H), 6.98
(ddd, J =8.0, 7.0, 1.2 Hz, 1H), 3.60 (q, 2H), 2.95 (t, 2H).
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[0510]
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26.3 tert-%d N-[(IR)-1-[[2,4-TEE2-6-[2-(1H-¢QE-3-Q)ddo}r| =g g u|d 5-A | S A W& | -2-H| E-A|
- d]7l=ntd o] E

e
I
\-\-::‘ Hoco
H H

"ﬁ'”* O A, 0

o e 2 4-tF 22 -6-[2-(1H-5-3-) o Dol = |3 2 md-5-S(1 eq, 360mg, 1.1lmmol)
2 N-Boc—(s)-2-0}H] =-3-W|EA-1-E2ZHE (1.4 eq, 0.32g, 1.56mmol)S AF&3te] Auk W 1o wh}
Azd., = BAS I2 1 Ug 1001 2 4:1 F2Et0AcE &stE AW ARuEIH I o] A s
tert-%&  N-[(IR)-1-[[2-BE2R4-F 2 2-6-[2-(1H-QE-3-Y) ol & opr| = ] 9] 2w -5-A | S A v & ] -2-1| - A] -
o g |72 ulH o] E(100mg, 0.177mmol, 15.86% +5)& ZAA od= AJvh. UPLC-MS A (43, 4714): rt =
2.31%, m/z = 510.0/512.1/514.2 [M+H]+, 98% <%. 1H NMR (400 MHz, DMSO-D6) & 10.84 (s, 1H), 8.87
(s, 1), 7.91 (m, 1H), 7.63 (d, J = 8.1 Hz, 1H), 7.34 (d, J = 8.1, Hz, 1H), 7.18 (s, 1H), 7.11 - 7.02
(m, 1H), 6.98 (t, J = 8.5, 6.0 Hz, 1H), 4.81 - 4.72 (m, 1H), 4.00 - 3.83 (m, 2H), 3.62 (q, J = 7.6 Hz,

2H), 3.36 (s, 2H), 3.23 (s, 3H), 2.98 (t, J=7.7 Hz, 2H), 1.39 (s, 9H).

il

26.4  5-[(2R)-2-o}7| =-3-H|HA-Z 2 Z A ]-2,6-T| 22 2-N-[2-(1H-A E-3-) A D ]9 Fw D -4-o}T ; FAb

Hr

~J
i LI'-IH NH; HCI
" Q\”I/Ovzl B
ci "ll“m"*‘m

_ tert-5g N-[(1R)-1-[[2,4-TJF22-6-[2-(1H- E-3- ) ol Dol = | T 2] u| -5~ | &
A g ]-2-HEA - g 728l o] E(1 eq, 400mg, 0.635mmol)S AF&3le] Awk Wb 30 whe} A %&lo] 5-
[(2R)-2-0}1] e -3-H| B A| - 2 ZA] |-2 6-T] FZ Z-N-[2-(1H- E-3-¢) ol & |57 2w -4-0} 91 ; 3419 (330mg,
0.739mmol, 90.63% &)& LAt

UPLC-MS 41 (43, 9714): rt = 1.913%, m/z = 410.0/412.0/414.0 [M+H]+, 80% <X=.

1H NMR (400 MHz, DMSO-D6) & 10.85 (s, 1H), 8.87 (s, 1H), 8.47 (brs, 3H), 7.66 (d, J = 8.1 Hz, 1H),
7.34 (d, J=7.9 Hz, 1H), 7.20 (s, 1H), 7.06 (t, J = 7.8 Hz, 1), 6.99 (t, J = 7.5 Hz, 1), 4.81 -
4.72 (m, 1H), 4.20 - 4.11 (m, 1H), 4.04 (dd, J = 10.2, 6.0 Hz, 1H), 3.72 (brs, 1H), 3.67 - 3.58 (m,
3H), 3.32 (s, 3H), 2.98 (t, J=7.9 Hz, 2H).

26.5 (TR)-2-Z2ZZ-N-[2-(1H-Q1E-3-) AN E ]-7- (A EA W " )-7,8-t] 3}o]| == -6H-¥ g 1| = [5,4-b] [1,4] 54}
A-4-o}%]

I,IuM_]I

B
{d \Lj’”

AP

cl ’rjl‘r;’[h ’k’o‘\ -
H 5-[(2R)-2-0}P| -3~V HA| L2 Z A -2, 6-1] F 22 -N-[2-(1H-Q E-3-2) ol & ]9 2] ] el 4o}

TSHCI(L eq, 330mg, 0.739mmol)& AFE3sle] Aul wbH 4o wlg}l AlZste] (7R)-2-F 2 Z-N-[2-(1H-¢1=-3-
o g ]-7-(HEA HE)-7,8-T]slo| E 2 -6H-3 & 1] = [5,4-b] [1,4] = A7 -4-0}71 (160mg, 0.428mmol, 57.43% <
)& Ao
UPLC-MS HA1 (4% A7) rt = 1.74%, n/z = 374/376 [M+H]+, 81% +-%.

1H NMR (400 MHz, DMSO-D6) & 10.80 (s, 1H), 7.65 (d, J = 8.0 Hz, 1H), 7.36 - 7.25 (m, 2H), 7.16 (s,
), 7.06 (t, J =7.5Hz, 1H), 6.97 (t, J = 7.4 Hz, 1H), 6.75 (t, 1H), 4.81 - 4.72 (m, 1), 4.04 (d, J
= 11.0 Hz, 1H), 3.95 (d, J = 10.5 Hz, 1H), 3.64 (brs, 1H), 3.50 (q, J = 7.7 Hz, 2H), 3.28 (s, 3H),
2.89 (t, J=17.8Hz, 2H). 1H #ZHA] &S,

AAd 26 (R)-3-(4-((2-(1H-1 &-3-¢) 9 & ) o}H] = )-7- (I EA| v & )-7,8-T) 3} o) =2 -6H-¥ 2| "] =[5, 4-b
101,41 8417 -2-4) H 2 -2(1H)-&
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[0514]

[0515]

[0516]

[0517]

[0518]

[0519]
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B (TR)-2-F 2 2 -N-[2-(1H-Q) E-3-2 ) o & |7 (| S A | & ) -7, 8-T] o] = 2 ~6l-3] 2] 1] = [ 5,4~
b][1,4]1 A -4-0}R1(0.82 eq, 160mg, 0.428mmol) F (2-F2-1,2-U)3lo| =292 d-3-A) R EAH(1.6 eq,
116mg, 0.838mmol)& A&3te] Uxt ¥y ohell wat Alxd. = EAS 20 &59) Wl MeCN(0%ll Al 100%;
v/v)ol TR &Eshe 9 ARvtEH Y (12g FFEHA]) I o8] FAlste] 3-[(TR)-4-[2-(1H-S1E-3-) el d
obu] = ]-7-(H EA| &l )-7 8-t]3}o] = 2 —6H- 2] v = [5,4-b] [1,4] A2 -2-L 19 2] ©1-2-2-(45mg,  0.0978mmo],
18.68% =&)<, 157374-45 A AR AT, AAd 262 AE-o& ol E A=y, ol T3 S
FE2 24T T Aok (R)-3-(4-((2-(1H-E-3-L) AN &) o}r] 1) -7- (W FA | & ) -7, 8-T] 5}o] = 2 ~6H-3] 2] 7]
=[5,4-b]1[1, 4] &A1 -2-) I g -2-&
HHM

o
ﬁ*fﬁ

L
TR UPLC-MS ¥4 (4%, 2H): rt = 1.50%, m/z = 433.1 [MHH]+, 94% <%=. 1H NMR (400
MHz, DMSO-D6) & 10.87 - 10.81 (m, 1H), 8.53 (d, J = 7.5 Hz, 1H), 8.14 (brs, 1H), 7.58 (d, J = 7.9 Hz,
1), 7.54 (brs, 1H), 7.34 (d, J = 8.0 Hz, 1H), 7.21 (d, J = 2.3 Hz, 1H), 7.07 (t, J = 8.1, 6.9, Hz,
M), 7.02 - 6.94 (m, 2H), 6.86 (brs, 1H), 4.08 (m, J = 10.7, 5.9 Hz, 2H) , 3.73 (brs, 1H), 3.66 (q, J
=7.0 Hz, 2H), 3.46 - 3.36 (m, 2H), 3.31 (m, 4H), 2.99 (t, J = 7.6 Hz, 2H).

AAl 27:  (R)-3-(4-((2-(1H-AE-3-H) o &) o} = )-7- (3| =&FA v’ )-7,8-U) Slo| =2 6T & 7| = [ 5,4~
bl[1,4] &AM -2-¢ ) o ] d-2(1H)-2

II-I

oM

M

M ’]\\\/

ql /L.Nj\,OH
: DCM(2mL) W 3-[(7R)-4-[2-(1H-S1&-3-< o & o} = ] -7~
Hu)E[5,4-b][1,4]2A 2 -2-L4 19 2] -2-2(1 eq, 30mg, 0.0694mmol)e] &
(3 eq, 0.21mL, 0.208mmol)& 7}t EFEE T REAA 1A% 5

(HEA W E)-7,8-t]3}o] & & —6H-)
of DCM 1M Y] AHE3IE 5~ gl

ol
ol
skERgl ),

WS- RS MeOH(0.5mL) = ZAAEA AAT S 1M NaOHE(AFA wwh) pH = 72 Ao, §715 9=
AzxE ZaA7|a A 4 Ao Ax Fdstar AAAHES MeCN, T th3 MeCN W 1%, 5% 2 10% &= AF
L3t &5t 2 BAS A olE folE el =(0.5mL) oA whsta o st FF el AZRAZ o
AE ol 45TolA 247 Fok Ax3FI] 3-[(TR)-7-(3to] =Z A H & )-4-[2-(1H-2 E-3-¢ ) ol D o}u] = ] -

B
7,8-t]sto| =2 -6H-7] 2] m = [5,4-b][1,4] AR -2-2 ] 9] 2] 1 -2-& (4.0mg, 0.00908mmol, 13.09% &)< A
aA = AAgk. A 27 A _oﬂlé; sl gdstE Aet. ol £ tF FHE AT Fx Ak (R)-3-
(4-((2-(IH-1E-3-) ol &) ofv] 22)-7-(BFo| =5 A W[ &) -7, 8-T] & o] == -6H-3] 2] W] ;= [5,4-b ] [ 1,4] AR -2-
Dy e d-2-&

Wl m

HN -

) |I
U

s
> {t:Ij.l\,oH
L UPLC-MS #23(4%, 2F4): rt = 1.53%, m/z = 419.1 [MHH]+, 95% <=%=. 1H NMR (400 MHz,
DMSO-D6) & 10.84 (s, 1H), 8.53 (d, J = 7.6 Hz, 1H), 8.12 (brs, 1H), 7.58 (d, J = 7.8 Hz, 1H), 7.46
(brs, 1H), 7.34 (dt, J=8.1, 0.9 Hz, 1), 7.21 (d, J = 2.3 Hz, 1), 7.07 (ddd, J = 8.1, 6.9, 1.2 Hz,
1H), 6.97 (m, 2H), 6.83 (brs, 1H), 5.02 (t, J=5.1 Hz, 1H), 4.10(qd, J = 10.6, 3.2 Hz, 2H), 3.66 (q,
J=7.1Hz, 2H), 3.51 (m, 20), 3.45 - 3.36 (m, 1H), 2.99 (t, J = 7.6 Hz, 2H).
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[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]
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[0531]
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A Ao 286 g FHA
28.1 tert-F8 N-[(1S)-1-(HEAHE)-2-(2,4,6-EF S22 59 F 0 d-5-U ) A]-o] & ] 7} 2 v} o] E

C

ci ~ 0
e -.\/a_NJL._,,k‘

Be g
- ol 2,4,6-E9|Z 2291 d-5-%(1.00 eq, 0.30g, 1.43mmol) % N-Boc—(R)-2-o}w]|=-3-9]
EA-1-Z232(1.10 eq, 0.24mL, 1.57mmol) 2 N-Boc—(R)-2-0}7| :=-3-H|EA|-1-Z 2 F3-(1.10 eq, 0.24mL,

1.57mmol )& AR&ate]l ARk W 1ol whel Az .

% BAS o]&-3FA ) 18-20% EtOAcE &ulat: A ARvtE#H(40g AE, DM Zd)el s AAls}e]

tert-54 N-[(1S)-1-(H &AM E)-2-(2,4,6-ES S22 3 21| -5-Y ) KA - & ] 7} 2 ul| o] E(256mg,
0.636mmol, 44.47% &)= WA w2 AYct. UPLC-MS #4128, 9714): rt = 1.24%, o] 23 <, 100%
A

1H NMR (400 MHz, DMSO-D6) & 6.97 (d, J = 8.2 Hz, 1H), 4.19 (dd, J = 9.7, 4.8 Hz, 1H), 4.08 (dd, J =
9.7, 6.4 Hz, 1H), 4.01 - 3.88 (m, 1H), 3.43 (d, J = 6.1 Hz, 2H), 3.28 (s, 3H), 1.39 (s, 9H).

28.2  tert-%8 N-[(I9)-1-[[2,4-0 F22-6-[2-(IH-AF-3-2)oN Do}l 19 ] 2-5-2 ] SA R ]-2-w|5
Aol @17k o] 2

A o Vo
x5 Ji\ H
: e N tert-58 N-[(19)-1-(WEA W E)-2-(2,4,6-Eg|F2 21 g0 t-5-2 ) & A|-o] & ] 7} 2
HFH] 0] E(1.00 eq, 0.25g, 0.647mmol) 2 E=EI(1.05 eq, 0.11lg, 0.679mmol)S AF&-3te] dut W 240 o}
2 Az,

5 ARAA f4 ARES Glor], olE mutstuA (2ol AEAZT. AdE AL of
5 AF gl AZAA tert-58 N-[(19)-1-[[2,4-0)F ZZ-6-[2-(11-1E-3-) ol o}w] 1= ] 9] 2] m]

V)
<
e
o
>~
=)
i
§
=)
f
Z
é
i

] 172 Rk o] E(297mg, 0.378mmol, 58.50% &) 3w wAz AUt}
UPLC-MS #2428, d714): rt = 1.31%, m/z = 510.2/512.2/514.2 [M+H]+, 65% <=%. 1H NMR (400 MHz,
DMSO-D6) & 10.84 (s, 1H), 7.91 (s, 1H), 7.64 (d, J = 7.8 Hz, 1), 7.35 (dt, J = 8.0, 0.9 Hz, 1H),
7.19 (d, J = 2.4 Hz, 1), 7.12 - 7.03 (m, 2H), 6.99 (ddd, J = 8.0, 7.0, 1.1 Hz, 1), 3.96 (d, J =
Hz, 2H), 3.88 (t, J = 6.4 Hz, 1H), 3.63 (q, J = 7.0 Hz, 2H), 3.38 (d, J = 4.3 Hz, 2H), 3.24 (s, 3H),
2.99 (t, ] =7.7Hz, 2H), 1.40 (s, 9H).

28.3 2,6-tEF22-N-[2-(1H-91E-3-9) & ]-5-[(25)-2-0}u] =-3-H| BEA|-Z 2 ZA| |9 2] 1| e -4-o}Hl ; FALY

HIN—)
N e |
Q[ e O

o 0

uimi "
HEl tert-28 N-[(19)-1-[[2,4-TF 2 2-6-[2-(1H-¢15-3-Y) o &o}m = ]9 2 m H-5-Q | A

W el ]-2-wW| E A -0 &l ] 7} 2 H}H] 0] E(1.00 eq, 0.30g, 0.582mmol)E A}%O}O% gt vy 30wl Alx=ste 2,6-
2 2 2 N-[2-(1H-91 5 -3~ ) ol & ] -5-[ (28) 20} 1] 3w H A 32 2 4] ] 3] 2] v Wl 4o} 91 5 4 4443 (260mg
0.559mmol, 96.01% &)< oA A mAZ AL},

UPLC-MS #41: (2%, 93714): rt = 1.13%, m/z = 410.3/412.3/414.3 [M+H]+, 96% <X

IH NMR (400 MHz, DMSO-D6) & 10.85 (d, J = 2.1 Hz, 1H), 8.43 (s, 3H), 8.27 (t, J = 6.0 Hz, 1H), 7.67
(d, J =7.7Hz, 1), 7.35 (dt, J = 8.1, 1.0 Hz, 1H), 7.21 (d, J = 2.4 Hz, 1H), 7.08 (ddd, J =

7.0, 1.2 Hz, 1H), 7.00 (ddd, J = 8.0, 7.0, 1.1 Hz, 1H), 4.15 (dd, J = 10.2, 4.1 Hz, 1H), 4.05 (dd, J =
10.1, 6.1 Hz, 1H), 3.74 (s, 1H), 3.68 - 3.59 (m, 4H), 3.04 - 2.95 (m, 2H). 3H #HHA &L; & A5
obzf .

8.4 (79)-2-222N-[2-(1H-AE-3-Q) D ]-7-(FZA W ”)-7, 8-t sho] = 2615 2] Wl & [5,4-b] [1,4] SA}
A-4-o}7)
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[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

[0546]
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&5
ag

I
ful ’l"f'r;ll: T j o
: B 2,6~ EZ2Z-N-[2-(1H-¢1E-3-L) ol & 1-5-[(25)-2-0}1] 13- A - Z 22 A] ] 3] 2] ] ) 4~
obRl; AAF (1.00 eq, 0.25g, 0.560mmol)E& AR&-ato] dwk W 4o whe} Alzste] (75)-2-FZ2-N-[2-(1H-2)
E-3-) g ]-7-(HEA WY )-7,8-1 8}l =2 -6H-T] 2 1| 1= [5,4-b] [1,4] AR -4-o} 1 (371mg, 0.556mmol ,
99.31% +T&)S M uA R A},

UPLCMS(E 714, 2%): rt = 1.08%, m/z = 374.2/376.2 [M+H]+, 96% <=X=. 1H NMR (400 MHz, DMSO-D6) &
10.80 (s, 1H), 7.66 (d, J = 7.8 Hz, 1H), 7.33 (dt, J = 8.0, 0.9 Hz, 1), 7.27 (d, J = 3.2 Hz, 1),
7.16 (d, J = 2.4 Hz, 1H), 7.07 (ddd, J = 8.2, 7.0, 1.2 Hz, 1H), 6.98 (ddd, J = 7.9, 7.0, 1.1 Hz, 1H),
6.72 (t, J = 5.9 Hz, 1H), 4.05 (dd, J = 10.7, 3.9 Hz, 1H), 3.96 (dd, J = 10.7, 2.9 Hz, 1H), 3.69 -
3.61 (m, 1H), 3.57 - 3.47 (m, 2H), 3.07 (q, J = 7.3 Hz, 2H), 2.95 - 2.86 (m, 2H), 1.19 (d, J = 7.3 Hz,
3H).

AAle 28  (79)-2-(5-FFL2-3-9Hd)-N-[2-(1-A=-3-Q) B ]-7-(HFA W& )-7,8-t] 3l o] =2 -6H-7] ]
" 2 [5,4-b][1,4]8ARA-4-0}71

AR

P
B T
A"

N-JA‘\/D'
)0

=
F«.‘_,l/‘\ L‘N/L'H apurrd g

w R (78)-2-F 2 2-N-[2-(1H-L&E-3-) e & |-7- (W FA | &)-7 , 8-T] 8} o] = =-6H-] 2] 7] I

[5,4-b]1[1,4] A -4-0}71(1.00 eq, 330mg, 0.883mmol) % 5-ZF 229 FU-3-HEAH2.00 eq, 249mg,

1.77mmo1)S AR&ate] dut W 5pol]l whel Al xE. £ BAS o] &-FAk W 30004 70%(v/v) EtOAce] T-Hi=

gojste Ay ARwtEaI(20g Aol o8 AAst (75)-2-(5-FF L 2-3-9 D) -N-[2-(1H-2=-3-9)

A& -7-(HE A &)-7,8-t) &}o] = 2-61-3] 2] ] ;= [5,4-b] [ 1,4] AL -4-0}1 (60mg, 0.138mmol, 15.64% &)
0

S AN nAR Tt

UPLC-MS #A41: (4% A7)A): rt = 1.87%, m/z = 435.3 [M+H]+, 100% +%.

1H NMR (400 MHz, DMSO-D6) & 10.89 - 10.72 (m, 1H), 9.23 (t, J = 1.8 Hz, 1H), 8.60 (d, J = 2.9 Hz,
1), 8.29 - 8.15 (m, 1H), 7.63 (d, J = 7.8 Hz, 1H), 7.35 (d, J = 8.1 Hz, 1H), 7.20 (d, J = 2.3 Hz,
1), 7.11 - 7.01 (m, 2H), 7.02 - 6.92 (m, 1H), 6.56 (t, J = 5.9 Hz, 1H), 4.18 - 3.99 (m, 2H), 3.79 -
3.63 (m, 3H), 3.48 - 3.35 (m, 2H), 3.32 (s, 3H), 3.00 (t, J = 7.6 Hz, 2H).

19F NMR (376 MHz, DMSO-D6) & -128.09.
Ao 290 e F7HA
29.1 tert-5€ N-[(19)-1-(H1EAWE)-2-(2,4,6~EF Z2 21| P-5-A )2 A -9 € |5} 2 u}v] 0] E

cl

N)\\J,\O‘-a/"‘“ JL‘ /L/
2,4,6-EE|E2E ¥gv|d-5 %(1.00 eq, 150mg, 0.715mmol) 2 (R)-1-(Boc—o}v|:=)-
2L (1.10 eq, 138mg, 0.786mmol)S AF&3slo] Luk ¥ 1o ulgl Az2W.

DIAD ¥ o w-d3& 9 Eddx2ye F7F HA7E vbgsta, EFES F7F 2443t 5 wRkste] 7h3
o] dEHEE Y}, X EES 9:1 2 4:1 AEt0AcE &8t Ay aEntEad o o AA|ste] tert-
BEl N-[(25)-2-(2,4,6-EZF 229N U-5-2) A T2 |7} = 8}d o] E (150mg, 0.421mmol, 58.86% T8&)E

W A2 A9,

w o

UPLC-MS #41: (48 9A7)A): rt = 2.05%, 0|23} 9IS, &% 93%.

1H NMR (400 MHz, DMSO-D6) & 7.02 (t, J = 5.9 Hz, 1H), 4.62 (q, J = 6.1 Hz, 1H), 3.29 - 3.12 (m, 2H),
1.36 (s, 9H), 1.26 (d, J = 6.3 Hz, 3H).

29.2 tert-%d N-[(25)-2-[2,4-TEFZZ-6-[2-(1H-QU E-3-Q)dEo}r| = 15 ] 5-A | A Z 2 H |7} 20}
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[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]
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X f LNH o
:L? l.oH:/\HJLG,ki

o el tert=3e N-[(29)-2-(2,4,6-E 2] 22 2.5 2] 1] ¥l-5-20) S A £ 2 |k 2ppof o] £
(1.00 eq, 150mg, 0.42lmmol) % ERET(1.05 eq, 7lmg, 0.442mmol)& ARE3ste] Axk w1 2a¢] whet
Az, Beges 55 1244 294 ARes 2o olF wntewiA & (15ml)ol] AEAZAT. Add &
Eole olmela SAE AT aol DA tert-FE N-[(25)2-[2,4-HFRZ6-[2- (-2 5-3-2)ol Do}
w1 End-5-¢ |2 A Z 2 F |7l 28| o] E (165mg, 0.343mmol, 81.66% F&)S ZM A= AUrh. UPLC-MS(4
B, @714): rt = 2,218, m/z = 480.3/482.3/484.3 [M+H]+, 100% <=%. 1H NMR (400 MHz, DMSO-D6) &
10.82 (d, J = 2.4 Hz, 1H), 7.96 (d, J = 6.3 Hz, 1H), 7.69 - 7.64 (m, 1H), 7.34 (dt, J = 8.1, 1.0 Hz,
), 7.17 (d, J = 2.3 Hz, 1), 7.11 - 6.92 (m, 3H), 4.37 (q, J = 5.9 Hz, 1), 3.68 - 3.54 (m, J = 6.5
Hz, 2H), 3.17 (t, J = 5.6 Hz, 2H), 2.96 (t, J = 7.7 Hz, 2H), 1.37 (d, J = 2.5 Hz, 9H), 1.16 (d, J =
6.2 Hz, 3H).

29.3 2,6-T0)FEZ-N-[2-(1H-QE-3-Y) A ]-5-[(1S)-2-o}1]| =-1-W & - EA] ] 5 T u| g -4-o} 71 ; G ALY

NF 'o“f/‘“\u-.pctl

s il Z ‘
e tert-%-& N-[(29)-2-[2,4-1F 2 2-6-[2-(1H-Q1E-3-2) ol dotr| = ] 7 g v -5-L ] %A
2728 o] E(1.00 eq, 200mg, 0.416mmol)E A}&-3ho] LWk Wb 3o whe} A|F3ste] 2,6-UFZZ-N-
[2-(1H-91&-3-Y) o & |-5-[ (1S)-2-o}1| =-1-H - ZA] | I 2] 1] —4-0}7] ; A4FE (173mg,  0.415mmol, 99.71%
FE)S 2N AR A
UPLC-MS #A1 (2% &a7)4): rt = 1.13%, m/z = 380.3/382.3/384.3 [M+H] +, 88% =%,
29.4 (69)-2-2E2Z-N-[2-(1H-YE-3-L) e 1-6-"28-7,8-t 30| ==-6H-¥ g v| = [5,4-b] [1,4] A -4-0}R]

HHN

i
s
& 4 L
MH
= 0
ey
' H 2,6-C] 22 2 -N-[2-(1H-21 =-3-) ol & ]-5-[ (18)-2-0} 7] .~ 1-w| &l —o] E-A] | 7] 2] v] ] -4-0} 71 ; &
AF3(1.00 eq, 173mg, 0.415mmol)S AF&3}o] Luk v 4of whe} Az, ¥ 2

#91(1.0 I e I ET N
0% AL A9 azdEadse os) Alste] (69)-2-F22N-[2-(1H-21E-3-91)o] D ]-6-wD-7,8-t) o}
o 3A Ak,

o
[t
.
(@]
0
e
i)
=
ki
o
T
=
—
=
I
>
>,
)
-
(o3
)
=
3
(=)
=]
o
<
Do
o
=~
=]
=]
(e}
>
©
o
=~
=
4
o
<
o
=

UPLC-MS 41 (43%, A714): rt = 1.74%, m/z = 344.2/346.2 [NM+H]+, 100% =%.

1H NMR (400 MHz, DMSO-D6) & 10.79 (s, 1H), 7.67 (d, J = 7.8 Hz, 1H), 7.33 (dt, J = 8.1, 1.0 Hz, 1H),
7.15 (d, J = 2.3 Hz, 1H), 7.12 - 7.02 (m, 2H), 6.97 (ddd, J = 8.0, 7.0, 1.1 Hz, 1H), 6.48 (¢, J = 5.9
Hz, 1H), 4.08 - 3.96 (m, 1H), 3.52 (dt, J = 8.3, 6.4 Hz, 2H), 3.41 (ddd, J = 12.7, 4.2, 2.6 Hz, 1H),
3.03 (ddd, J =12.6, 7.9, 1.3 Hz, 1H), 2.90 (dd, J = 8.9, 6.4 Hz, 2H), 1.29 (d, J = 6.2 Hz, 3H).

AN 29 (69)-2-(-EFL=2-3-HHY)-N-[2-(1H-U=-3-¢) o E ]-6-H€-7,8-T] o] == -6H-T] & 1| =[5, 4~
bl1[1,4]1 AP 40}

HI‘vlth.I

9
A
MNH

UL Y
D
L (6S)-2-F 2 Z-N-[2-(11-21 &E-3-2) D ]-6-m&-7,8-t]3lo] = 2 -6H-] & n| =[5,4-b] [1,4] %

AR -4-0}91(1.00 eq, 70mg, 0.204mmol) L 5-ZF ¢ 23] a|d-3-HE2H(2.00 eq, 57mg, 0.407mmol)E A}-&3}]
A0k W 5hol] whet AlFRE . 2 EFZS 101 9 2:1 EtOAc:HexE £83tE A8 a=zuleEad e o A

o

_71_



[0557]

[0558]
[0559]

[0560]

[0561]

[0562]

[0563]

[0564]
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o (69)-2-(5-&F 2 =2-3-7 2|2 )-N-[2-(1H-1 &E-3-¢) A 2 |-6-v & ~7,8-T] 5} o] = 2 ~-6H-3] 2] 7] = [ 5, 4~
bI[1,4] AR -4-0}71 (18mg,0.0441mmol, 21.64% F5)S HoAA zAZ AAY. PLC-MS #24: (4%,
97)14): rt = 1.89%, m/z = 405.3 [MtH]+, 99% =%,

1H NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 9.22 (t, J = 1.7 Hz, 1), 8.58 (d, J = 2.9 Hz, 1H), 8.21
(ddd, J = 10.3, 2.9, 1.6 Hz, 1H), 7.67 - 7.62 (m, 1H), 7.34 (dt, J = 8.1, 0.9 Hz, 1), 7.19 (d, J =
2.3 Hz, 1H), 7.07 (ddd, J = 8.2, 6.9, 1.2 Hz, 1H), 6.97 (ddd, J = 7.9, 7.0, 1.0 Hz, 1H), 6.91 (d, J =
3.6 Hz, 1H), 6.32 (t, J = 6.0 Hz, 1H), 4.15 - 4.05 (m, 1H), 3.71 (q, J = 6.9 Hz, 2H), 3.46 (ddd, J =
12.4, 4.0, 2.6 Hz, 1H), 3.10 (ddd, J = 12.5, 7.8, 1.4 Hz, 1H), 3.03 - 2.95 (m, 2H), 1.33 (d, J =

Hz, 3H).

19F NMR (376 MHz, DMSO-D6) & -128.14 (dd, J = 10.4, 1.9 Hz).
AA o 300 At F7HA
30.1 tert-2g N-[(2R)-2-(2,4,6-EFZ= =2V ud-5-Y) A 229 |7} =nld o] E

3 i
B o ST e
LT

SN 2,4, 6-Eg| 222y gnd-5-2(1. a12%m 0.9528mmol) 2 (S)-1-(Boc-o}m] %)~
2-Z 23 (1.10 eq, 184mg, 1.047mmol)& A}-&3te] gut Wb 1o wa) Ay,

Z EAE o)&-d4F Ul 18-20% EtOAc®E &Elete A A=mEIHF(40g AH)el s GAst] tert-F-€
N-[(2R)-2-(2,4,6-Eg]ZF&2 27 g nd-5-U ) LA Z 23 |7t 2 v} o] E(335mg, 0.705mmol, 73.94% &) wiA
AR AT, UPLC-MS #41: (28, 9714): rt = 1.24% ) o] 23} ¢l&, 100% +=%. 1H NMR (400MHz, DMSO-
D6) & 7.01 (t, J = 5.8Hz, 1H), 4.63 (dt, J = 12.1, 6.3Hz, 1H), 3.29 - 3.21 (m, 1H), 3.21 - 3.14 (m,
1H), 1.38 (s, 9H), 1.26 (d, J = 6.3Hz, 3H).

30.2  tert-F8 N-[(2R)-2-[2,4-TI 22 2-6-[2-(IH-VE-3-Y) N Eotm| = 19 g rD-5-L [ SA T2 F | 7= n} o]

o]gg

HN—\

/)j/‘ .
‘~:~/ NH

N/

ot fj’ tert-F&8  N-[(2R)-2-(2,4,6-E2| 223 gug-5-A) A Z 29 |7} 2n}lm o] E
(1 00 eq, 335mg, 0.9393mmol) ¥ EHE}N(1.05eq, 158mg, 0.9863mmol)S Ap&3lo] dut Wbl 230 wha} A%
alod tert-H8 N-[(2R)-2-[2,4-TEEZ-6-[2-(1H-AE-3-2) o olu] = ]3] g -5~ | A Z 27 | 7} H}H|
©] E(383mg, 0.55lmmol, 58.61% 4&)Z 3w ilXﬂEé dATE. UPLC-MS(2+, AHA): rt = 1.28%, m/z =
480.3/482.3/484.3 [M+H]+, 69% <=1,

o]
AAJ<

1H NMR (400 MHz, DMSO-D6) & 10.82 (s, 1H), 7.95 (s, 1H), 7.67 (s, 1H), 7.37 - 7.31 (m, 1H), 7.17 (d,
J=24Hz, 1), 7.10 - 7.04 (m, 1H), 7.04 - 6.94 (m, 2H), 4.37 (d, J = 6.0 Hz, 1H), 3.68 - 3.57 (m,
2H), 3.17 (t, J = 5.8 Hz, 21), 2.96 (t, J = 7.7 Hz, 2H), 1.37 (s, 9H), 1.19 - 1.18 (m, 3H).

30.3 5-[(1R)-2-0}¥] i1~ Q-0] B A] ]-2,6-0) 2 2 2-N-[2- (18- E-3-2 ) o D17 2] v -4-c} 71 ; k]

HN

-
f:ﬂg’mﬁ
&

\“NH

n’\T N||2lI

: 17N f tert-F&  N-[(2R)-2-[2,4-"EF22-6-[2-(1H-AE-3-L) o Ho}r| = ] F v H-5-4 ]
%MEE%HEWMMEHOOW,%Mg05WMmU§A%ﬁﬂ‘&ﬂ%@Sﬂﬂﬁ}ﬂiﬂﬁS{HMQ4}
" e-1-wE - A -2, 6-T| 2 2-N-[2-(1H- E-3-¢) ol & | 9] gl v el -4-o} 71 ;HC1 (227mg,  0.387mmol,  70.25%
FE)S SN AR AATE. UPLC-MS 4 (2%, AHA): rt = 0.96%, m/z = 380.1/382.1/384.1 [M+H] +, 71%
S5, 1H NMR (400 MHz, DMSO-D6) & 10.85 (s, 1H), 8.21 (s, 4H), 7.68 (d, J = 7.8 Hz, 1H), 7.35 (dt, J
= 8.0, 0.9 Hz, 1H), 7.19 (d, J = 2.4 Hz, 1H), 7.08 (ddd, J = 8.2, 5.9, 1.3 Hz, 1H), 7.00 (ddd, J =
8.0, 7.0, 1.1 Hz, 1H), 4.83 - 4.68 (m, 1H), 4.70 - 4.57 (m, 1H), 3.63 (d, J = 6.7 Hz, 1H), 3.20 - 3.13
(m, 2H), 2.97 (t, J =7.7 Hz, 2H), 1.17 (d, J = 6.6 Hz, 3H).

Cl

_72_



[0568]

[0569]

[0570]

[0571]

[0572]

[0573]
[0574]

[0575]

[0576]

[0577]
[0578]

[0579]

ZIHSd 10-2024-0054994

30.4 (6R)-2-E22-N-[2-(1H-1E-3-¥) € ]-6-"E-7,8-H3}o|=2-6H-¥ 2| 7| =[5,4-b][1,4 ]SAI-4-0}

il

o
w
l‘NH
L
[l Tl T

H 5-[(1R)-2-o}] :e-1-H E -0 ZA] ]-2,6-H] F 2 2-N-[2-(1H-¢1 E-3-2) o & | 9 ] ] ) -4-0} T ;
A (1.00 eq, 227mg, 0.3541mmol)< ARE3te] A¥k W 4o whe} Az, vk E£3E F9E AxE fAA
A 713 % AL Et0Ac/DCM 0%-20%= &8st Ay A=ntE2#3 (40g 7FER A & BAsto] (6R)-2-F
ZEN-[2-(1H-1&-3-2) ol d ]-6-7E-7,8-T]s}o]| =2 -6H-9] 2] 7] = [5,4-b] [1,4] SAR ~4-o} 71 (71mg,
0.2065mmol, 58.3% &)< Hlo|xA mAZ AUtk PLCNS B4 ©2E, A71A4): rt = 1.09%, m/z =
344.2/346.2 [M+H]+, 100% <=%. 1H NMR (400 MHz, DMSO-D6) & 10.80 (s, 1H), 7.71 - 7.60 (m, 1H), 7.38 -
7.28 (m, 1), 7.16 (d, J = 2.3 Hz, 1), 7.13 - 7.05 (m, 2H), 6.98 (ddd, J = 7.9, 6.9, 1.1 Hz, 1H),
6.49 (t, J =5.9 Hz, 1H), 4.07 - 3.93 (m, 1H), 3.52 (q, J = 7.0 Hz, 2H), 3.42 (ddd, J = 12.5, 4.0, 2.5
Hz, 1H), 3.04 (dd, J = 12.5, 8.0 Hz, 1H), 2.95 - 2.87 (m, 2H), 1.29 (d, J = 6.3 Hz, 3H).

AA 30: (6R)-2-(5-EF2=-3-F Y )-N-[2-(11-A=-3-4) N E ]-6-HE-7,8-T] &} =2 -6H-H F 0] =[5, 4~
bl[1,41 &AL -4-0}91

oW (6R)-2-FZZ-N-[2-(1H-Q1E-3-d) el & ]-6-m -7 ,8-T] o] == -6H-9] & v| &= [5,4-b] [1,4] SA}
Z-4-0}1(1.00 eq, 7lmg, 0.2065mmol) % 5-ZFFQ 23| ZW-3-H 2Z2H(1.50 eq, 44mg, 0.3098mmol)S A}-&3}4

Ak B 5holl wat AxE. % EAS DOM/EtOAc 60%-80%% felets AW IA=nE Y (12 FHEZA])
olo] prep HPLCOl 9la] AAISF] (6R)-2-(5-ZFQ 2-3-3] g d)-N-[2-(1H-¢1 &-3-) ol & |-6-7| &l -7, 8-T] 5} ]
C2-6H-F#n % [5,4-b][1,4] A0 -4-0} (24mg, 0.0592mmol, 28.69% &)< ¥l wA|= AJrt. UPLC-MS
BA (4%, 9714): rt = 1.90%, m/z = 405.0 [M+H]+, 100% <.

1H NMR (400 MHz, DMSO-D6) & 10.82 (s, 1H), 9.23 (t, J = 1.7 Hz, 1H), 8.59 (d, J = 2.9 Hz, 1H), 8.22
(ddd, J =10.3, 2.9, 1.6 Hz, 1H), 7.64 (d, J = 7.9 Hz, 1H), 7.35 (dt, J = 8.2, 1.0 Hz, 1H), 7.20 (d, J
2.3 Hz, 1), 7.15 - 7.06 (m, 1H), 6.98 (ddd, J = 8.0, 7.0, 1.1 Hz, 1H), 6.92 (d, J = 3.6 Hz, 1H),
.33 (t, J = 6.0 Hz, 1H), 4.10 (ddd, J = 7.8, 6.3, 2.5 Hz, 1H), 3.72 (q, J = 6.8 Hz, 2H), 3.47 (ddd, J
12.4, 4.0, 2.5 Hz, 1H), 3.16 - 3.06 (m, 1H), 3.00 (dd, J = 8.8, 6.4 Hz, 2H), 1.33 (d, J = 6.2 Hz,
3H)

(e}

19F NMR (376 MHz, DMSO-D6) & -128.14
AA ¢ 319 e FIHA
31.1 tert-%8 N-[1,1-0]HE-2-(2,4,6-EF S22 Fu|d-5-L) A - E ] 72 n}H o] E
cl SN (o]

I-\I.;’]:O/\FH\IT_O\F-
s B ¢ 2,4,6-E2|ZF2 292 nd-5-&(1.00 eq, 250mg, 1.25mmol) 2 tert-%-8 N-(2-8}o]=
Al-1,1-tdg-og) 7t 2ntm| o] E(1.10 eq, 261mg, 1.38mmol)S AF&3te] dut vy 1o wat Azxg. = &34
S a2 20:1 2 9:1 Hex:EtOAcE &3t A7 I=ZntE g d e o) AA|ste] tert-F¢ N-[1,1-5=g-
2-(2,4,6-E8]| ZF2 23 g | d-5-U )2 A -0 & | 7} 2 H}H] o] E (40mg, 0.108mmol, 8.61% +&)S ¥ od=z A9
=

UPLC-MS #41: (48, AA7]4): rt = 2,158, o]&3} ¢S, 1009 &%
1H NMR (400MHz, DMSO-D6) & 7.02 (s, 1H), 3.36 (d, J = 6.6Hz, 2H), 1.38 (s, 15H).

31.2 tert-%d N-[2-[2,4-HEERE-6-[2-(1H-AE-3-Y)d ol =19 nd-5-A | ZA]-1,1-dH e ]7l=
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Hl| o] E
() 4
" \;-L‘j H,:;‘L\‘n:.
N ,l/[\\
A
| L N
ar AP ek (2mL) W tert-HE N-[1,1-tWE-2-(2,4,6-E8E2 23 g0 d-5-2 )L A]-d & |7}2
vl 0] E(1.00 eq, 40mg, 0.108mmol) ¥ EHEMI(1.00 eq, 17mg, 0.108mmol)S AF-&3te] Aulk v 2a0] uwlz}
AzxE. HS$ES 55 A=A 4 FFES 4o, olF el E(10ml)ol] HAEAFATE.

{1

[¢]

ARE Hetls gsta nAE JAF st ARAA tert-FE N-[2-[2,4-TF22-6-[2-(1H-¢15-3-Y)d &
A1 A]-1,1-t)d - & |7t 28t o] E (64mg, 0.104mmol, 95.96% <+&)S 3w ux= A

UPLC-MS(43%, ©714): rt = 2.31%, m/z = 494.0/496.0/468.0, [M+H]+, 93% =&

1H NMR (400 MHz, DMSO-D6) & 10.83 (s, 1H), 8.19 (s, 1H), 7.65 (d, J = 7.7 Hz, 1H), 7.41 - 7.31 (m,
2H), 7.18 (s, 1H), 7.07 (t, J = 7.5 Hz, 1H), 6.98 (t, J = 7.4 Hz, 1H), 3.65 (s, 2H), 3.15 (s, 1H),
3.00 (t, J =7.8 Hz, 21), 1.42 (s, 9H), 1.39 (s, 6H). 1H #ZHA &5 & I3 oFg.

31.3 5-(2-o}u] -2-H -T2 ZA|)-2 6T FZ2-N-[2-(1H-Q E-3-Q) o & ]9 g ] A -4-o} 7]

: tert=8 N-[2-[2,4-0)F 2 2-6-[2-(1H-)&-3-L) ol dotr| = ]9 2] v e -5-L | 5 A -1, 1-T) ]
g-olg ]7kEnk o] E(1.00 eq, 64mg, 0.104mmol)E AF&-sto] Ant W 3o we} Alzd. = =25 EtOAc Wi
MeOH(5% SFEUol )= Eelshs Ay ARvt=Iddel ofs) AAste] 5-(2-opv|m-2-vd-Z R FA])-
2,6-T1 2 2 2-N-[2-(1H-91E-3-) ol 2] 9 2] v W ~4-0} ¥ (14mg, 0.0320mmol, 30.86% &)< WA A2 A3
ot

UPLC-MS 41 (4%, ©714): rt = 2.00%, m/z = 394.3/396.3/398.3 [M+H] +, 90% w1

31.4 2-222-N-[2-(1H-V&-3-L)ANE]-7,7-t" 2 -6,8-T 8o =297 = [5,4-b][1,4] SA ~4-0}7]

O

HN
-

“MH

B oS

: R 5-(2-0}n) e—2-H Rl - 2 FA])-2 6-T] FZ Z-N-[2-(1H-Q E-3-¢) ol & 15 &) n) d-4-0}¥ (1,00
eq, ldmg, 0.0355mmol)S AF&3le] AWk Wy 4o mel AZzste] 2-F2E-N-[2-(1H-E-3-L) ol E ]-7,7-T]¥]
El-6,8-tsle| =29 g u| % [5,4-b][1,4] A -4-0}9 (12mg, 0.0335mmol, 103.18% &)L Ath. UPLC-MS &
A28, 9714): rt = 1.11%, m/z = 358.3/360.3 [MHH]+, 96% <%=.

Ao 31 2-(5-EF 2 2-3-9FY)-N-[2-(1H-A E-3-9) 9 & 1-7,7-t] v & -6,8-t] slo| =2 3] 2 u]| = [ 5, 4~
bl[1,41& A -4-0}91

-2 Z-N-[2-(1IH-R1E-3-4) g ]-7,7-tdE-6,8-T] sfe] =2 7 g W] = [5,4-b] [1,4] SAF -
4-o}1(1.00 eq, 12mg, 0.0335mmol) 2 5-ZFQ =23 U-3-HE2H(2.00 eq, 9.5mg, 0.0671mmol)& A}-&3}<]
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Aul #H 5hol| wet AxE. = B2S 2:1 2 101 Hex:EtOAcE &8)3te Ay a=vntE1giald o&) AA s
o 2-(5-2F2-3-9E)-N-[2-(1H-%1&-3-) el D ]-7,7-H vl -6, 8-T] sfo] == ¥ 2] W] ;= [5,4-b ] [1,4] SAF
-4-o}71(5.0mg, 0.0114mmol, 33.85% &)< WA A2 Agr).

UPLC-MS 41 (43, 9714): rt = 1.17+%, m/z = 419.3 [M+H]+, 95% X,

1H NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 9.23 (t, J = 1.7 Hz, 1H), 8.58 (d, J = 2.9 Hz, 1H), 8.24 -
8.18 (m, 1H), 7.63 (d, J =7.9 Hz, 1H), 7.34 (d, J = 8.1 Hz, 1H), 7.17 (d, J = 2.2 Hz, 1H), 7.07 (¢, J
= 7.6 Hz, 1H), 7.02 - 6.92 (m, 2H), 6.22 (t, J = 6.0 Hz, 1H), 3.70 (q, J = 7.1 Hz, 2H), 3.16 (d, J =
2.6 Hz, 2H), 2.99 (t, J = 7.6 Hz, 2H), 1.28 (s, 6H). 19F NMR (376 MHz, DMSO-D6) & -128.17 (dd, J =
10.2, 2.0 Hz).

AA ) 329 3 F3A)
32.1 tert-¥d° N-[(1IR)-2,2,2-EREF02-1-[(2,4,6~-ETZ2 23T u|gd-5-4) S A v e ] € |72 00 o] E

o/
) H

. M B
TLY R

F 2,4, 6-E8)| 22291 8-5-2(1.00 eq, 210mg, 1.05mol) 2 tert-%g N-[(IR
2,2, 2-Eg]ZF 0 2-1-(3lo]|=E AW e ) o e |72 ulm o] E(1.10 eq, 265mg, 1.16mmol)E AF&3ke] Udwk by
of wt AxD. 2 A4S Fay 1 oS 200 2 10:1 Hex:EtOAcE &2)3l= AYW A ZntE1gdo] o)
Aste] tert-F€ N-[(1R)-2,2,2-E8|ZF 2 2-1-[(2,4,6-ETZ 229 ud-5-d) S A v E | o & | 7} 2 nlH o] E
(290mg, 0.706mmol, 67.07% &) WM wAZ AU}, UPLC-MS A : (42, A714): rt = 2.16%, o3}
NS, 100% <=

~—

1
g

W

1H NMR (400 MHz, DMSO-D6) & 7.84 (d, J = 9.1 Hz, 1H), 4.66 (dt, J = 13.1, 8.3 Hz, 1H), 4.45 (dd, J =
10.6, 4.4 Hz, 1H), 4.26 (dd, J = 10.7, 8.1 Hz, 1H), 1.41 (s, 9H).

19F NMR (376 MHz, DMSO-D6) & -72.99 (d, J = 8.1 Hz).
32.2 tert-%¥ N-[(IR)-1-[[2,4-T1E22-6-[2-(1H-Q1E-3-Y)dolr =] g nd-5-A [ S A HE]-2,2,2-E
g EF 2 g ]I E2u o] E

HN—{/—_$

P

: A erS(5mL) W tert-F¥ N-[(1R)-2,2,2-EB|&F22-1-[(2,4,6-EB S22 291 d-5-
) SA M o d ]7F2uH 0] E(1.00 eq, 290mg, 0.706mmol) = EHEIWI(1.00 eq, 113mg, 0.706mmol)S A&
stod ARE WH 2a¢0 W AFRE. BEES FF AZAA FA IFES 4oy, oE uwEwHAl E(10m
Lel @Azt A" dgds 73t 2AE T 3ol ARAIAA tert-FE N-[(IR)-1-[[2,4-T ==
-6-[2-(1H-Q1=-3-) el dopm| = [ 9] 2w I -5-A [ S A | & ]-2, 2, 2-E g &7 2 = -0 & | 721 o] E (500mg,
0.702mmol, 99.36% F&)Z WA AR AJrF. PLC-MSUE, E714): rt = 2.28%, w/z =
534.0/535.9/537.9, [MHIl+, 100% =%

32.3
2,6-02 2 2N-[2-(1H-91E-3-) A D |-5-[ (2R)-2-0}¥] =-3,3,3-EF EF 0 2-X 2 ZA| |9 2} v] dl-4-o} ¥l ; J 4

o]
o

gl
/

| tert-52 N-[(1IR)-1-[[2,4-U)F 2 2-6-[2-(1H-Q1 E-3-¥ ) o & o} = | ¥ &) 1| e -5- | = 4]
WE]-2,2, 2-ETZF2 o 2-od |72 ulyo] ES A}& At W 3o whe} Axshe] 2,6-tE 22 -N-[2-(1H-

ﬂlﬂl
>~
=



[0602]

[0603]

[0604]

[0605]

[0606]

[0607]

[0608]

[0609]

[0610]

[0611]

SIS 10-2024-0054994

Ol E-3-) o’ ]-5-[(2R)-2-0}1| =-3,3,3-EF ZF 0 2 -Z 2 Z ] |1 g u| g -4-o}7] ; A4+ (260mg,  0.536mmol ,
57.26% &) BN mAE ATh. UPLC-NMS A48, d714): rt = 2.02%, m/z = 433.9/435.8/437.9
[M+H] +, 97% &%

IHNMR (400MHz, DMSO-D6) & 10.85 (s, 1H), 9.77 - 9.71 (m, 3H), 8.61 (t, J = 6.0 Hz, 1H), 7.70 (d, J=
7.8 Hz, 1), 7.34 (d, J = 8.1 Hz, 1), 7.21 (d, J = 2.3 Hz, 1), 7.07 (t, J = 7.5 Hz, 1), 6.99 (t, J
= 7.4 Hz, 1), 4.88 - 4.74 (m, 1H), 4.44 (dd, J = 11.0, 4.0 Hz, 1H), 3.65 (dt, J = 13.1, 7.0 Hz, 2H),
3.00 (t, J= 7.8 Hz, 2l). 10 A=A &g; & 9= ofz. 19FNMR (376MHz, DMSO-D6) & -70.26 (d, J=8.1
Hz).

32.4 (TR)-2-FZZ-N-[2-(1H-PUE-3-9)NE ]-7-(EF EF L2 =W E)-7,8-0] 3 o] =2 -6H-H v = [5,4-
b1[1,4]1 AP 40}

o

0
HN\//J\

L 2,6-tEFZ2-N-[2-(11-¢1&5-3-2) ol & |-5-[(2R)-2-0}P] =-3,3,3-ET ZF Q2 -T2 Z | |
uel-4-o}ul ;A (1.00 eq, 252mg, 0.536mmol)S 165ColA AF&ale] Uwt W9 4o wia} Azx" . = &2
& Aol Ee R gElets AY ArutEagyd 98] AAste (7R)-2-FEE-N-[2-(1H-2E-3-¢)d]-
T-(E8]ZF 0 29 Y)-7 8-t)3lo]| =2 -6H-9 2| v = [5,4-b][1,4] A2 -4-0} 11 (23mg,  0.0578mmol, 10.79% <=
)5 34 AR .

H

UPLC-MS #4128, @714): rt = 1.80%, m/z = 398.3/400.3, [MH]+, 99% <%= .

1H NMR (400 MHz, DMSO-D6) & 10.79 (s, 1H), 8.02 (d, J = 5.5 Hz, 1H), 7.65 (d, J = 7.9 Hz, 1H), 7.32
(d, J =8.1Hz, 1), 7.16 (s, 1), 7.06 (t, J = 7.6 Hz, 1), 6.97 (t, J = 7.4 Hz, 2H), 4.48 (d, J =
12.2 Hz, 2H), 3.90 (d, J = 12.1 Hz, 1H), 3.52 (q, J = 7.2 Hz, 2H), 2.90 (t, J = 7.9 Hz, 2H).

AN 32t (R)-2-(5-5F22-3-W D) N-[2-(IH-AE-3-2) A ]7-(2 2| EF 2 29 °)-7,8-T| o] =2
-3 2] 7 =[5, 4-b][ 1,41 A} -4-0} )

\\_ P

H |

N

"NH

H,J.\\h i
FTEHW{EEJ::
i (TR)-2-ZZZ-N-[2-(1H-Q1E-3-) e |-7-(E EF 2 WY )-7,8-T] 80| == -6H-9] ]
% [5,4-b][1,4] AP -4-0}91(1.00 eq, 23mg, 0.0578mmol) % 5-ZF Qo 23]#|U-3-HE4H2.00 eq, 16mg,
0.116mmol)& AF-&3te] Awk WA shol] wel Axd. = B2S 3:1 WA 3:2 Hex:EtOAcE £83l= A8 a2
nfeagge] o8 AHASY (TR)-2-(5-ZF2L2-3-T gL )-N-[2-(1H-AN =E-3-L) D |-7T-(EZ EF2rE)-
7,8-talol =2 -6H-3 Y = [5,4-b][1,4] A A -4-0} ¥l (14mg, 0.0305mmol, 52.82% S&)S WA A=

At

UPLC-MS &40 (43, 9@714): rt = 1.94%, m/z =459.3[M+H]+, 100% =%. 1HNMR (400 MHz, DMSO-D6) &
10.81 (s, 1H), 9.23 (t, J = 1.7 Hz, 1H), 8.61 (d, J=2.9 Hz, 1H), 8.22 (ddd, J=10.2, 2.9, 1.6 Hz, 1H),
7.83 (d, J = 5.7 Hz, 1H), 7.62 (d, J = 7.8 Hz, 1H), 7.34 (d, J = 1.0 Hz, 1H), 7.19 (d, J = 2.3 Hz,
1), 7.06 (ddd, J = 8.1, 7.0, 1.2 Hz, 1H), 6.97 (ddd, J = 8.0, 7.0, 1.1 Hz, 1H), 6.77 (t, J = 5.9 Hz,
1H), 4.54 (d, J = 12.1 Hz, 1H), 4.52 - 4.41 (m, 1H), 4.01 - 3.93 (m, 1H), 3.71 (dt, J=10.7, 7.2 Hz,
2H), 2.99 (t, J = 7.7 Hz, 2H). 19F NMR (376 MHz, DMSO-D6) & -73.59 - -73.74 (m), -127.99 (d, J =
10.5 Hz).

A A &) 339 I3t F3IHA|
33.1 2,6-tE 22 -N-[2-(1H-QUE-3-Y) N & ]-5-[2- (& M e-3-g o} ] = ) o EA] ] ¥ 2] 1] W —4-o} g1
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NH —~0
N'}J\ ’OM\H/‘LJ
€N e (3.7mL) W] 5-(2-ofv] el FA])-2,6-HF 22 -N-[2-(1H-1&-3-¢)
H-4-o}71; AAFA (1.00 eq, 150mg, 0.372mmol) H 3-ZA|EF=(1.30 eq, 0.031mL, 0.484mmol)e] nluk
UEF Alolrer Z3lo]=}o]=(3.00 eq, 70mg, 1.12mmol)E Hsla, HAE TIES 1847 &
o}

3-LAER=(0.0D0LE F7FE A7Fe & 9 ES H2oA 2417F BoF wyksllth. E(25mL)S H7lete] wkE-
S AH3 gEFEZZHEH(2 x 3mL) o2 FE35T. AAE |98 I gA(25mL) o7 £AFoR A
Aakder. §714S a9 vs ®Eleta dFRAZ FNa2s04) FF AZRAAGY. 2 BEE 5 VA iso-
Hex/EtOAc 0-100%9} == TFS EtOAc/MeOH T-¥i(10% MeOHZ 39 AAE)S Algslo] A#7H(40g AH) Aol A
=+ a4 A2ntE g 9] BE! 2 A &0
2,6-UF 2 2-N-[2-(IH-UE-3-L) o & ]-5-[2-(Z A g-3-Lo}u| 1) of| HA] | 9] 2] v] W —4-0} 71 (115mg,  0.251mmol,
67.26% )5 WA uAZ AT,

UPLC-MS #41: (28, 9A7]4): rt = 1,128, m/z = 422.1/424.1/426.1 [M+H]+, 100% <5%=.

1H NMR (400 MHz, DMSO-D6) & 10.86 (s, 1H), 8.74 (t, J = 5.8 Hz, 1H), 7.69 - 7.53 (m, 1H), 7.36 (dt, J
= 8.1, 1.0 Hz, 1H), 7.19 (d, J = 2.4 Hz, 1H), 7.08 (s, 1H), 7.04 - 6.93 (m, 1H), 4.57 (t, J = 6.6 Hz,
2H), 4.27 (t, J = 6.1 Hz, 2H), 3.94 - 3.83 (m, 2H), 3.80 (p, J = 6.5 Hz, 1H), 3.60 (td, J = 8.1, 7.6,
6.0 Hz, 2H), 2.97 (t, J = 7.5 Hz, 2H), 2.88 (s, 1H), 2.70 (t, J = 5.1 Hz, 2H).

33.2 2-EEEN-[2-(IH-9E-3-) ML ]-8-(SHAE-3-9)-6,7-H sl | == W = [5,4-b][1,4] §AHR-4-0}R]

o [\\”—
(e}
/LJ\,E ]
<L>
: 1,4-t)54H(4. 1nl) ul
2,6~ ZZ2-N-[2-(11-U E-3-) ol & 1-5-[2-(Z A gt-3-Lo}n| =) o EA] ]3] 2] m el ~4-o} 1 (1.00  eq,  95mg,
0.207mmol)¢] fMol| ZF tert-F-EAFO|=(1.25eq, 29mg, 0.259mmol)E AL H7}lett. N2 T80 =
fdS B7)ste] Ef-o-EIEAW(0.0800 eq, 5.0mg, 0.0166mmol) % EF(tjwldo]dlolAE)r)ZetE
(0)(Pd2(dba)3)(0.0400 eq, 7.6mg, 0.00828mmol)S x4 oz FH7ietn ddy ZolEd 100CTE 24417 5
Qb uwkelgivt. WhEES EtOAcE 3)A3ta AgtolE =g T3 g, dHRES 2 AAT v f7E
S Na2S04=2 7=EA| 13 FE AXAAY. = B24E iso-Hex W EtOAc(0% A4 100% v/v; 80% EtOAc®E &2]d
ARE)S] FHE ﬁalékt A 7H(20g 7FEE A, DM &) el Eell4l Axl TErtEeu]el oa] A A8t
-2 2 Z-N-[2-(1H-91E-3-Y) ol & ]-8-(Z A ek-3-¢ )-6,7-t] dto] = 2 | v = [5,4-b][1,4] FAFH -4-0} 71 (15mg,
0.0389mmol, 18.78% 4~&)S A TAZ FAUL}.

UPLC-MS #A41: (28, AMAd): rt = 1.11%, m/z = 386.0/387.9 [M+H]+, 100% <X .

1H NMR (400 MHz, DMSO-D6) & 10.80 (s, 1H), 7.66 (d, J = 7.8 Hz, 1H), 7.34 (dt, J = 8.1, 1.0 Hz, 1H),
7.16 (d, J = 2.3 Hz, 1), 7.13 - 7.02 (m, 1H), 7.04 - 6.93 (m, 1H), 6.78 (t, J = 5.9 Hz, 1H), 5.39 (p,
J=7.1Hz, 1H), 4.84 - 4.58 (m, 4H), 4.34 - 4.14 (m, 2H), 3.63 (t, J = 4.3 Hz, 2H), 3.58 - 3.41 (m,
2H), 3.02 - 2.82 (m, 2H).

AAle 33 N-[2-(1H-Q1E-3-9) A€ ]-2-(2-H 2 E o}F-5-Y)-8-(SA&-3-9)-6,7-T o] =29 W =[5, 4-
bl[1,4]SA A -4-0}H1
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O -FEE-N-[2-(1H-AE-3-2) & |-8- (A e-3-2)-6, 7-t] lo| =29 2| v = [5,4-b] [1,4] 5
AR =4~-0}71(1.00 eq, 12mg, 0.0311lmmol) 2 2-WE-5-(E|EZHE-1,3,2-T] SAL R E&-2-U)-1,3-E]o}Z(1.50
eq, 1llmg, 0.0467mmol)S A&t Uwt vl 5po] whe} Alzxw . & 4SS iso-Hex W 004 100%(v/v) EtOAc
of iR &eshe A ARvtEH I (20g )l o FAlste] N-[2-(1H-AE-3-4) ol d ]-2-(2-HEE o}
Z-5-90)-8- (M E-3-2)-6,7-t]slel =2 W& n| % [5,4-b][1,4] LA R -4-0}Wl (4.5mg,  0.0100mmol,  32.26%

)% AN mAZ AUk, UPLC-NS 4 : (48, A714): rt = 1.83%, m/z = 449.3 [M+H]+, 100% <X
IHNMR (400 MHz, DMSO-D6) & 10.80 (s, 1H), 8.06 (s, 1H), 7.70 - 7.60 (m, 1H), 7.35 (dt, J = 8.1, 1.0
Hz, 1H), 7.18 (d, J=2.3 Hz, 1H), 7.12 - 7.03 (m, 1H), 7.02 - 6.93 (m, 1H), 6.51 (t, J=5.9 Hz, 1H),
5.25 (p, J = 7.3 Hz, 1H), 4.88 - 4.67 (m, 4H), 4.33 - 4.20 (m, 2H), 3.73 - 3.59 (m, 2H), 3.51 (t, J =
4.3 Hz, 2H), 3.01 - 2.87 (m, 2H), 2.65 (s, 3H).

AAld] 340 g FA

34.1  tert-¥d¥ N-[2-[2,4-0F=2=2-6-(6,7,8,9-H Egslo|=2-50-3 2] =[3,2-b] Q1 E-8-Y o} i ) 3] ] w| ¢l -
5-d 1S Ao € 172 o] E

V’\ .Boc

C"““’f‘“' 4NZF Eok 50ColA olES(4.40l) W tert-3E —[2—(2,4,6—511]3&&?43111]"4—
5-d) Ao & |7FEnH 0] E(1.00 eq, 0.30g, 0.876mmol) ¥ 6,7,8,9-HEZslo] =2 -50-] 2] =[3,2-b] U E-8
o}F1(1.10 eq, 0.26g, 0.963mmol)(W0202081636)& AF&3te] vk W 2a0] whe} A|z3te] tert-H9 N-[2-
[2,4-TE22-6-(6,7,8,9-El Eg}8lo]| = 2-50-9] 2] = [3,2-b] ¢l E-8-Uo}r] 1) T 2l v A -5-U | S A o & ] 7 2w
©]E(0.52g, 0.843mmol, 96.29% T&)E ZA IAZ AU}, UPLC-MS 41 (2%, @714): rt = 1.112, n/z
493.3/495.3/497.3 [M+H]+, 8% %%. 1H NMR (400 MHz, DMSO-D6) & 11.04 (s, 1H), 8.20 (dd, J =
1.5 Hz, 1H), 7.93 (d, J = 8.2 Hz, 1), 7.65 - 7.50 (m, 1H), 7.20 (t, J = 5.9 Hz, 1H), 7.00 (dd, J =
8.1, 4.6 Hz, 1H), 4.44 - 4.21 (m, 1H), 4.09 - 3.94 (m, 20), 3.15 (dd, J = 15.1, 5.4 Hz, 1), 3.10 -
2.78 (m, 3H), 2.76 - 2.65 (m, 1H), 2.22 - 1.93 (m, 3H), 1.38 (s, 9H).

34.2 N-[5-(2-o}H| = EA])-2,6-0 22 2~ v D-4-L 1-6,7,8,9-E| Eg}alo| =2 -5H-T] 2] £ [3,2-b] =~
8-oj®l; o] A

H
N-
<, r’J\/ “NH H=H
o R

M /""\\. ~"NH,

H’Cl /L“ L
L tert-F9 N-[2-[2,4-0] 82 2-6-(6,7,8,9-E| E&}sto]| =2 -5H-3] 2] &£ [3,2-b] Q1 &~

(3,
8°WWPﬁAﬂﬂﬂ5°wiﬂ1 17 2Rkl o] E(1.00 eq, 0.30g, 0.486mmol)E AR&&te] Uwt v 30 u}
Azste]  N-[5-(2-opn| o HA))-2,6-T] F 2 2~y g d-4-9 ]-6,7,8,9-E| E&}slo] = 2 -50-7] 2] = [3,2-b] A &~
8-o}71; 0] 4443 (0.27g, 0.486mmol, 100.01% +5)S 22 TAZ AATE. UPLC-MS &4 (28, &714): rt =
0.94% m/z = 393.3/395.3/397.3 [M+HI+, 90% <% . 1H NMR (400 MHz, DMSO-D6) & 15.97 (s, 1H), 12.74
(s, 1H), 8.74 - 8.19 (m, 6H), 7.61 - 7.50 (m, 1H), 4.47 (t, J = 7.1 Hz, 1H), 4.33 - 4.15 (n, 2H), 3.34
- 3.18 (m, 3H), 3.15 - 2.94 (m, 3H), 2.35 - 2.24 (m, 1H), 2.18 - 2.06 (m, 1H).

o

&

o

34.3 2-222-N-(6,7,8,9-H EZ3to| =2 -50-9 2| £ [3,2-b]Q1E-8-9)-7,8-H 30| =2 -6H-F 2| ¥| =[5, 4~
bl[1,4] A} -4-0}71

H

M
-[5-(2-obr) el 5A])-2,6-t SR 2-9] 2 v -4-2 ]-6,7,8,9-F| E}slo] =2 -5H-9] 2] =
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[3,2-b]el&E-8-0o} ;0] A A (1.0eq, 0.25g, 0.450mmol)S AF-&3}e] LWt WY 4o uwlg} #|Zsfe] 2-F 22 -N-
(6,7,8,9-H| Eg}sto] =2 -5H-9] 2] £ [3,2-b] Q1 E-8-2)-7,8-T) 30| =2 —6H-¥] & | = [5,4-b] [1,4] A -4-0} 1l
(0.17g, 0.412mmol, 91.37% &)< ZA IAZ AU, UPLC-MS £41: (2, 9714): rt = 0.86%, m/z =
357.2/359.2 [M+H]+, 89% <=%. 1H NMR (400 MHz, DMSO-D6) & 10.95 (s, 1H), 8.19 (dd, J = 4.8, 1.4 Hz,
M), 7.59 (dd, J = 8.0, 1.4 Hz, 1H), 7.16 (s, 1H), 6.99 (dd, J = 8.1, 4.6 Hz, 1H), 6.45 (d, J = 8.3
Hz, 1), 4.34 - 4.16 (m, 1H), 4.10 (t, J = 4.3 Hz, 2H), 3.45 - 3.36 (m, 2H), 3.04 (dd, J = 15.1, 5.3
Hz, 1H), 2.98 - 2.77 (m, 2H), 2.74 - 2.61 (m, 1H), 2.14 - 1.90 (m, 2H).

AAd 34 2-(2-vdE]o}E&-5-Y)-N-(6,7,8,9-EH Ed}3lo| =2 -5H-H T E[3,2-b] 1 &5-8-Y)-7,8-T] F}o| == -
6H-9] v =[5,4-b][1,4]1 &AL -4-0}F1

~= 1
fi wr4||
NN PR
-
3' = s
— -_"n N ijl

2-Z22-N-(6,7,8,9-H| Eg}sto| = 2 -50-9] 2] = [3,2-b] Q1 E-8- )-7,8-T] &}o] = 2 -6H-3] 2] 1]
=[5,4-b1[1,4] &AM -4-0}71(1.00 eq, 90mg, 0.224mmol) % 2-v&-5-(BlEZtHE-1,3,2-U AR Z8-2-U)-
1,3-E]o}&(1.50 eq, 76mg, 0.337mmol)S AR&3ste] duk whH 5poll whel Alxd. & EES iso-Hex Ul 004
100%(v/v) EtOAc®] F-uie} 2 th& EtOAc/MeOH(0oA 15% MeOH)©] THj& gejste AY A=wtE 123 (20g
Ad)ol o AA st 2-(2-wEEo}E-5-9)-N-(6,7,8,9-Fl Eglslo]| == -50-3] 2] = [3,2-b] 1 &-8- )-7,8-1]
slol =2 -6H-T 2| = [5,4-b][1,4]SA R -4-0} 91 (34mg, 0.0786mmol, 35.02% F&)S HWo]x 4 mAZ AU},
UPLC-MS #A1: (48, A71A): rt = 1.42%, m/z = 420.1 [M+H]+, 97% <%. 1H NMR (400 MHz, DMSO-D6) &
10.98 (s, 1H), 8.20 (dd, J = 4.6, 1.5 Hz, 1H), 7.97 (s, 1H), 7.61 (dd, J = 8.1, 1.4 Hz, 1H), 6.99 (dd,
J=8.1, 4.6 Hz, 1H), 6.95 - 6.83 (m, 1H), 6.14 (d, J = 8.1 Hz, 1H), 4.45 - 4.33 (m, 1H), 4.13 (t, J =
4.3 Hz, 2H), 3.48 - 3.38 (m, 2H), 3.09 (dd, J = 15.2, 5.3 Hz, 1H), 3.01 - 2.81 (m, 2H), 2.78 - 2.68
(m, 1), 2.60 (s, 3H), 2.22 - 2.10 (m, 1H), 2.02 - 1.90 (m, 1H).

AAd 350 3t F74A
35.1 (3R)-N-(2,6-T| Z 2 &2 -5-1|E |- g | d-4-9)-2,3,4,9-8]| E&}3}o] = 2 -1H-F} 26} Z-3-0} 7l

: e (5mL) W 2,4,6-ETFZ2Z-5-WEAT T H(1.00 eq, 0.32mL, 2.34mmol) ¥ (R)-
2,3,4,9-H Eg}eto] 2 -1H-7} 2 0}E-3-0171 (1.05 eq, 0.46g, 2.46mmol)S Ap&3lo] At v 230 wie} A=
a}o (3R)-N-(2,6-H F 2 2-5-1| EA]-v] 2 vt -4-2)-2,3 4,9-H Eg}s}o]| = 2-11-7} 2n}Z-3-0}71 (0. 84g,
2.31mmol, 98.72% FE&)S WA AR AUTE. PLC-MS(4w, @714): rt = 2.06%, m/z =
363.2/365.2/367.2 [M+H]+, 96% <=%. 1H NMR (400 MHz, DMSO-D6) & 10.75 (s, 1H), 8.15 (d, J = 8.3 Hz,
H), 7.33 (d, J = 7.8 Hz, 1H), 7.25 (d, J = 7.9 Hz, 1H), 7.09 - 6.86 (m, 2H), 4.33 (s, 1H), 3.76 (s,
3H), 3.07 (s, 1H), 2.99 (dd, J = 14.9, 5.3 Hz, 1H), 2.85 (s, 2H), 2.09 - 1.98 (m, 2H).

35.2 2,4-tJE22-6-[[(3R)-2,3,4,9-H E&}slo| =2 -1H-7} 2H}Z-3-L Jo}u| = ] v I -5-2

8 DCM(10mL) Wl (3R)-N-(2,6-HEZZ-5-w 5 A -T2 v d-4-U)-2,3,4,9-H E&}slo| =2 -
Hﬂeﬂ+%0WN1%<m 600mg, 1.65mmole] oMo A HQ7] &tolAl DCM(IM) W AHE3E24(3.00
eq, 5.0mL, 4.96mmol)E H7}sla EFES 18A7F HoF wwrslgct. AR EZIE A g 2ytE Hr)sla
UPLC #4o4 & = AFzo] RS gssted wwro] g grt. vk EFES MeOH(10mL) 2 E(20mL)= 71
AstAdrr. DM =& ¥ ﬂl,$@%é§Dm°i2@«%%ﬂl F1ES 972 AFEAT. frss At
4EEO§.ﬂ§4ﬂz,ﬁﬂﬂz,§ﬁ1%%ﬂ A 40CelA 1 sfoll 1 FIE HEE [AAIA 2,4-HFR

6-[[(3R)-2,3,4,9-Bl Eg}3to] =2 -1H-7}21E-3-4 Jo}v| = | 9] 2] W] D -5-&(530mg, 1.52mmol, 91.88% &)
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S A wA R AUk, UPLC-MSUAE, AHA): rt = 0.80/0.82%, m/z = 349.2/351.2/353.2 [M+H]+, 97% <X=.
1H NMR (400 MHz, DMSO-D6) & 10.75 (s, 1H), 10.21 (s, 1H), 7.64 (d, J = 8.3 Hz, 1), 7.33 (d, J =

Hz, 1H), 7.28 - 7.20 (m, 1H), 7.00 (ddd, J = 8.1, 7.0, 1.3 Hz, 1H), 6.92 (td, J = 7.4, 7.0, 1.1 Hz,
1), 4.34 (h, J =7.3 Hz, 1), 2.98 (dd, J = 14.9, 5.3 Hz, 1H), 2.83 (tt, J = 11.7, 6.3 Hz, 2H), 2.74
- 2.63 (m, 1), 2.04 (h, J =5.1Hz, 2H).

35.3 tert-2¥ N-[(IR)-1-[[2,4-T1Z==-6-[[(3R)-2,3,4,9-H E&}&}o| =2 -1H-F} 2 H}E-3-Y o} = 1T 2] 1]
d-5-d 1S A HE |-2-H EA - g ]2 nl o] E

N
— Illm— HH - IL ’I<

Wa
lmf\/‘bx

oS 2,4-t]222-6-[[(3R)-2,3,4,9-H Eg}s}o] = 2-1H-7h 2 upE-3- Jofn| 1= ] o] 2] ] ol -
5-2(1.00 eq, 0.75g, 2.10mmol) R tert-& N-[(1S)-1-(8lo]=FA v E)-2-m| FA]-o| & | 7h=upw| o] E(1.05
eq, 454mg, 2.2lmmol)E ARE3te] AWk W 1o met AlxE. 2 2d& £ Gk O g8 511 3 40l
Hex:EtOAc® &2lsh= Ayl ARvtEaddel o) AAste] tert-F4 N-[(IR)-1-[[2,4-HFZ2-6-[[(3R)-
2,3,4,9-H| Egfsto] 2 -11-7h 2 ntE-3-d obw] & | 9] 2 n| d-5- | S A v | | -2-v| 54| el | ] 7h = v o] E (1. 10g,
1.93mmol, 91.58% +=8&)E WA mAZ AU},

UPLC-MS(4%, 99714): rt = 2.33%, m/z = 536.2/538.2/540.2 [M+H]+, 94% <=

1H NMR (400 MHz, DMSO-D6) & 10.76 (s, 1H), 7.72 (d, J = 8.2 Hz, 1H), 7.34 (d, J = 7.7 Hz, 1H), 7.26
(d, J =8.0 Hz, 1H), 7.13 (d, J = 7.8 Hz, 1H), 7.01 (t, J = 7.5 Hz, 1H), 6.93 (t, J = 7.4 Hz, 1H),
4.34 (s, 1), 3.96 (d, J = 8.8 Hz, 3H), 3.41 (d, J = 5.7 Hz, 2H), 3.26 (s, 3H), 3.07 (dd, J = 14.8,
5.3 Hz, 1H), 2.91 (d, J = 15.0 Hz, 2H), 2.78 - 2.59 (m, 1H), 2.16 (d, J = 12.0 Hz, 1H), 2.05 (d, J =
11.8 Hz, 1H), 1.39 (s, 9H).

35.4 (3R)-N-[5-[(2R)-2-o}M]| =-3-H| BA|-Z 2 Z A |-2,6-1 S 2 2-H | H|d-4-U]-2,3,4,9-H E&S}O| =2 -1H-
Fh2EkE-3-0be; 444

o N el tert=48 N-[(IR)-1-[[2,4-t] F22-6-[[(3R)-2,3,4,9-E] Eg}e}o| = =-1H-7} 2 ul&-

3-dlotr ]9 g ne-5-A | S A v E |-2-w| S A -ol D ] 7} 20} ef] o] E(1.00 eq, 1.10g, 2.04mmol)E AF&-3te] Lwh

W 30l whEl A%kl (3R)-N-[5-[(2R)-2-obn] .=-3-H| EA]-Z 2 4] |-2 6-T] F &2 2-9|2jvd-4-2]-2,3,4,9-
H E g}3fo]l =2 - 1H-7} 2 u}E-3-0191; &4 4k¢d (600mg, 1.27mmol, 62.12% &)< WA A= AT},

UPLC-MS(2%, 9714): rt = 1.02%, m/z = 436.1/438.1/440.1 [M+H]+.

1H NMR (400 MHz, DMSO-D6) & 10.76 (s, 1H), 8.51 (s, 3H), 8.04 (d, J = 8.4 Hz, 1H), 7.33 (d, J =
Hz, 1H), 7.26 (d, J = 8.0 Hz, 1H), 7.01 (t, J = 7.5 Hz, 1H), 6.93 (t, J = 7.4 Hz, 1H), 4.38 (s, 1H),
4.27 (dd, J = 10.1, 3.9 Hz, 1H), 4.10 (dd, J = 10.1, 5.7 Hz, 1H), 3.76 (s, 1H), 3.66 (d, J = 6.0 Hz,
2H), 3.34 (d, J = 1.6 Hz, 3H), 3.02 (dd, J = 14.9, 5.4 Hz, 1H), 2.94 - 2.75 (m, 3H), 2.10 (s, 2H).

35.5 N-[(1R)-1-[[2,4-t1&=2=2-6-[[(3R)-2,3,4,9-E| ET}3lo| E2-1H-7}2H}E-3-d Jo}n| = ]F F D -5-L ]S
AlH g ]-2-A A - D ]-N' N -t H - &-1,2-t] o}

o |I
< I::L 1
Q-—"/ ] /I':Ho

Ll
: an o WekS (5mL) W (3R)-N-[5-[(2R)-2-0}n] =-3-H| ZA| - 2 Z A |-2 6-UF 2 2-3] 2 ngl-
4-91-2,3,4,9-"H Eg}slo] =2 -1H-7}28}E-3-0}11; G243 (1.00 eq, 350mg, 0.740mmol), (TjW|Eoln])olAE
dgsl= Aulo]E(1:1)(1.10 eq, 138mg, 0.814mmol) % Ego€o}w1(1.00 eq, 0.10mL, 0.740mmol)e] w9k &
dE UYEF Aolr-HZ3 o] =2}o]=(3.00 eq, 140mg, 2.22mmol)E A g|dlal EFEL 220 3¢ FoF wyt

sholvh. =(25mL)& F7Fete] RbgS A et tEREAEH(2 x 30nL) o2 FEE3TE. AdE &S E3)

o=t
o? r
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[0646]

[0647]

[0648]

[0649]

[0650]

[0651]

[0652]

[0653]

ZIHSd 10-2024-0054994

MN(25mL) o2 FaH o AASET. S714S  te BEsta AZRAIZ F(Na2S04) = A=A HC)
AL EtOAc 1 TS EtOAc(YR Yol =) ] 5% 2 10% MeOHS A}galE Ad Azvleegvlo] o)
Al sk

N-[(1IR)-1-[[2,4-H &2 2-6-[[(3R)-2,3,4,9-H Eg}slo| =2 -11-7} 2 vtE-3-¢ Jo}r| . | I 2] v T -5-< | S A ]

g ]-2-fE A -0 e ]-N' N'-t] & -oj €1, 2-t] o} (200mg, 0.370mmol, 50.05% F&)S &M uAZ AU,
UPLC-MS #A1: (4%, 94714): rt = 2.09%, m/z = 507.3/509.3/511.3 [M+HI+, 94% <=%. 1H NMR (400 MHz,
DMSO-D6) & 10.75 (s, 1H), 8.64 (s, 1H), 7.34 (d, J = 7.8 Hz, 1H), 7.26 (d, J = 8.0 Hz, 1H), 7.01 (t,
J=7.6Hz, 1), 6.93 (t, J =7.5Hz, 1), 4.33 (s, 1), 4.03 (q, J = 7.4 Hz, 2H), 3.75 (t, J = 8.5
Hz, 1H), 3.45 - 3.32 (m, 6H), 3.11 (dd, J = 14.9, 5.3 Hz, 1H), 2.99 (s, 1H), 2.86 (d, J = 13.9 Hz,
2H), 2.68 (s, 3H), 2.21 (s, 6H), 2.03 (s, 1H), 1.26 - 1.13 (m, 2H).

PN
T &
z &
3

35.6 (TR)-2-F=2=-8-[2-(Yvdo}lr| ) d]-7-(HEA) W€ )-N-[(3R)-2, 3,4, 9-H| E&}slo]| =2 -1H-7} En}Z-
3-41-6,7-t3to| =2 A =[5,4-b][1,4] SAL- -4-o} 7]

£ N-[(IR)-1-[[2,4-T]Z 2 2-6-[[(3R)-2,3,4,9-E| Egs}o] =2 -1-7} 2u}Z-3-2 Jo}r| 1= ]
v g o d-5-d | & A H e |-2-v| S A -o| & ]-N' N'-t] | & -0 &-1,2-t] o} (1.00 eq, 200mg, 0.394mmol)S A}-&-3}
o dwk W 4o e} Alxste] (TR)-2-FEZ-8-[2-(HHEo}n| =) o & ]-7-(H 5 A ¥ " )-N-[ (3R)-2,3,4,9-H
Eglstol R -10-7}21uE-3-91-6,7-t]sto| =2 9] @) m] % [5,4-b] [1,4] SAFE -4-0} 31 (140mg, 0.282mmol, 71.65%
BN

UPLC-MS E4 (4%, 99714): rt = 2.04%, m/z = 471.4/473.4, [M+H]+, 87% <X

1H NMR (400 MHz, DMSO) & 10.69 (s, 1H), 7.32 (d, J = 7.7 Hz, 1H), 7.24 (d, J = 7.9 Hz, 1H), 6.99 (t,
J=7.5Hz, 1H), 6.91 (t, J = 7.4 Hz, 1H), 6.53 (d, J = 8.4 Hz, 1H), 4.31 (d, J = 10.7 Hz, 1H), 4.25
(s, 1H), 3.84 (dq, J = 13.4, 6.7 Hz, 2H), 3.74 (d, J = 10.6 Hz, 1H), 3.45 (dd, J = 9.5, 5.9 Hz, 1H),
3.35 (dd, J = 17.3, 9.0 Hz, 6H), 3.02 - 2.74 (m, 4H), 2.72 - 2.56 (m, 1H), 2.25 (s, 6H), 2.09 - 1.88
(m, 2H).

AAle] 35 (7R)-8-[2-(Hrlldo}r| =)o d |-7- (WA W & )-2-(2-H @ Bl o}F-5-U )-N-[(3R)-2,3,4,9-F| E&}5}o]
E2-H-7t2uE-3-91-6,7-T st =29 | = [5,4-b][1,4] $A} A -4-0} 7]

Ho
_<\-—’|‘i\/1‘u—|
Y g
1 f"Tf” =y
_\__\{: 1}/‘-&\“ )"!'- ,k,[.‘ =

| A (TR)-2-2 2 2-8-[2-(c] ] &ov] 22) o & ]-7- (W H A &) -N-[ (BR)-2.3,4,9- Bl Bk o] = 2
SIH-7h2upE-3-2 -6, 7-t] sFo] =2 o] 2] u) = [5,4-b] [1,4] 2 AFA-4-0}21 (1.00 eq, 70mg, 0.149mmol) 2 2-w|el-
5-(HEHHE -1,3,2-H3 AR S #-2-2)-1,3-E]o}=(2.00 eq, 67mg, 0.297mmol)S AF&3le] Aub W 5ho
el Azste]  (7R)-8-[2-(tW el ) o D |-7-(H S A ") - 2-(2-m 2 E]o}&-5-9)-N-[(3R)-2,3,4,9-H E
ehofo] =R l-7h =l E-3-211-6, 7T sfo] =25 2] W] %[5, 4-b][1,4] S-A1 21-4-0} ¥l (40mg,  0.0712mmol,  47.91%
FE)E WA A2 A,

UPLC-MS 41 (43, 9714): rt = 2.09+%, m/z = 534.4 [M+H]+, 95% X%,

1H NMR (400 MHz, DMSO-D6) & 10.70 (s, 1H), 7.99 (s, 1), 7.32 (d, J = 7.7 Hz, 1), 7.25 (d, J = 7.9
Hz, 1H), 6.99 (ddd, J = 8.1, 7.0, 1.3 Hz, 1H), 6.97 - 6.86 (m, 1H), 6.18 (d, J = 8.2 Hz, 1H), 4.47 -
4.34 (m, 1H), 4.31 (dd, J = 10.7, 1.4 Hz, 1), 3.98 (dt, J = 13.9, 6.9 Hz, 1H), 3.78 (ddd, J = 13.2,
9.3, 4.2 Hz, 20), 3.46 (dd, J = 9.4, 5.5 Hz, 1), 3.38 (dt, J = 9.3, 6.9 Hz, 20), 3.31 (s, 3H), 3.02
(dd, J = 14.9, 5.3 Hz, 1H), 2.84 (td, J = 16.2, 15.5, 9.9 Hz, 2H), 2.72 - 2.63 (m, 1H), 2.60 (s, 3H),
2.22 (s, 6H), 2.14 - 2.05 (m, 1), 2.02 - 1.88 (m, 1H). DMSO A& 3}o| 2H.
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[0654]

[0655]

[0656]

[0657]

[0658]

[0659]

[0660]

[0661]

[0662]

[0663]
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AAl 36 [(TR)-8-[2-(HulEolr] =)o ]-2-(2- D E| o} =-5-Y)-4-[[(3R)-2,3,4,9-H EF 3| =2 -1H-F} =
HE-3-4 Jolv| = ]-6,7-H 3ol =29 E | = [5,4-b] [1,4] $AHA-7-4 | &

- l,._l[/"j.
<\‘\\___,|‘,"’ A‘E: o
,__<“~r/ \“h’l[mj\’m—
S
s DCM(3uL) Wi (7R)-8-[2-(HmEotr] =)l & |-7-(H F A v E ) -2-(2-w D E] o} F-5-% ) -N-

[(3R)-2,3,4,9-H Eg}slo] = 2-1H-7t2HE-3-9 |6, 7-t]ato| =& 9] W] = [5,4-b] [1,4] SAFKI-4-0}R1(1.00 eq,
18mg, 0.0320mmol)<] -&-<fol DCM IM W AHEFsH2 §4(2.00 eq, 0.064nL, 0.0641mmol)S H7lstal E3E
2ol 18A17F Fob wukaldidh, AHEEE A f9S FUlE F4skal UPLC 40 o8] viebd up
HeS kg2 sly] s muksof k. Rk %‘ ES MeOH(ImL) 2 A2 A v B2 AH
3l FAEHS DOMeZ 28] FEU. 7158 Na2S04z ARA7]a, o3sta, 55 AZAA
Z B24& DAM(gEYol =) W 1% WA 5% MeOHZ &2lsh= Ay AZveafulo] o) A A|sho]
[(7R)-8-[2-(t]wl o] =)ol & |-2-(2-w B E] o}5-5-9 )-4-[[(3R)-2,3,4,9-H EF}8l o] = =~ 1H-7}=nk5-3-Y |
7-tiatel =2 7 H £ [5,4-b][1,4]1 5 A -7-L [ €& (7.0mg, 0.0129mmol, 40.36% &)< w4 31

Y
ofj
o
MoHE
A
ol

UPLC-MS(4%, AHd): rt = 1.84%, m/z = 520.4 [M+H]+, 96% =%

1H NMR (400 MHz, DMSO-D6) & 10.70 (s, 1H), 7.99 (s, 1H), 7.32 (d, J = 7.7 Hz, 1), 7.25 (d, J =
Hz, 1H), 6.99 (ddd, J = 8.1, 7.0, 1.3 Hz, 1H), 6.96 - 6.87 (m, 1H), 6.11 (d, J = 8.2 Hz, 1H), 5.17 (s,
M), 4.38 (d, J = 10.3 Hz, 2H), 3.94 (dt, J = 13.7, 6.7 Hz, 1), 3.76 (d, J = 10.4 Hz, 1H), 3.61 -
3.50 (m, 2H), 3.50 - 3.34 (m, 2H), 3.02 (dd, J = 14.8, 5.3 Hz, 1H), 2.84 (q, J = 15.5, 12.4 Hz, 2H),
2.60 (s, 3H), 2.24 (s, 6H), 2.11 (d, J = 12.1 Hz, 1H), 1.95 (ddt, J = 14.2, 8.9, 4.8 Hz, 1H). &= Al
% 3le] 3H.

AA e 379 TIgk F3IHA

37.1 (BR)-N-[5-[2-[2-[tert-FE ()AL ]S A A dolu| =] EA ]-2,6~-TFZ=2-H g v d-4-U]-2,3,4,9-
H Eg}3lo]| =2 -1H-FF2u}E-3-o}H1

G ek (5mL) W (3R)-N-[5-(2-o}n| ol ZA))-2 6-T] F 2 & -3 g v d-4-2 |-
2,3,4,9-tH Eg}slo| = 2 -1-7}2ulZ£-3-0}71; 924 (1.00 eq, 300mg, 0.700mmol) Z (tert-F-Erjvd Hd=
ADOFHELHE S| =(1.30 eq, 0.19mL, 0.910mmol)¢] ukgE ENG UYEF AolnmH 2o a}o]t(s 00 eq,
132mg, 2.10mmol) = A3t EFES Ao SAZF T wakelvt. &(25ml) & H7lehe] WS AMA s
S22 eh(2 x 60nL) o2 F=3I5th. AdE |98 ¥ A & (2ml)o2 TAAHoR Hl*éo}eit}. r
71%4& a2 o EEetn ARAIZ F(Na2S04) 5 ARAAY. 2 B34S iso-Hex Wl EtOAc(0%olAl 100%;
v/v)E Mgk Y azetE e o] AA|ste] (3R)-N-[5-[2-[2-[tert-FEH (HHE) AL ]S Aol oln
L] EA]-2,6-FEE2-T | H-4-9 ]-2,3,4,9-H Eg}sto] = 2 -1H-7} 21}=-3-0}71 (180mg, 0.180mmo! ,
25.70% FE)S WY 22 WA mHZ FAU.

lﬂ :z E)

UPLC-MS #41: (2%, 9d7]4): rt = 1.51%, m/z = 550.3/552.3/554.3 [M+H]+, 55% <X .

1H NMR (400 MHz, DMSO-D6) & 10.76 (d, J = 4.5 Hz, 1H), 8.87 (s, 1H), 7.34 (d, J = 7.6 Hz, 1H), 7.27
(dt, J = 8.0, 1.0 Hz, 1H), 7.06 - 6.98 (m, 1H), 6.98 - 6.89 (m, 1H), 4.31 (s, 1H), 4.05 - 3.94 (m,
2H), 3.72 - 3.58 (m, 2H), 3.58 - 3.43 (m, 1H), 3.14 - 3.04 (m, 1H), 2.99 - 2.83 (m, 4H), 2.75 - 2.63
(m, 3H), 2.21 - 2.11 (m, 1H), 2.06 - 1.95 (m, 1H), 0.93 - 0.76 (m, 9H), 0.12 - -0.10 (m, 6H).

37.2  8-[2-[tert-3L (M) AL S AN Y]-2-FZ2N-[(3R)-2,3,4,9- B Echafo] = 2-1H-7h 2} -3-2 |-
6,7-tlstol =23l nl £ [5, 4-b] [1,4] $AH~4-o})
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[0664]

[0665]

[0666]

[0667]

[0668]
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| S BRINT5-[2-[2-Tter -8 (19 2 ] 54] o) Qofu] o 54] -2, 6-t] #2231 2] ]
1’4—4—01]—2,3,4,9—E11Ea}6}o1cg—m—ﬂeu}i—s—owu.oo eq, 180mg, 0.180mmol)S AH&3lo] Awk Wb 40|
w2} A zzske] 8-[2-[tert-FE(UHE) AL ]SA o E]-2-F 22 -N-[(3R)-2,3,4,9-H E&}s}o]| = 2-11-7} 20} &~
3-21-6,7-t] o}O]EiJ}E]ﬂ].L 5,4-b][1,4] LA R -4-0}91 (130mg, 0.177mmol, 98.44% &)< I uA = A
Ath. UPLC-MS #4128, ¢714): rt = 1.49%, m/z = 514.3/516.3 [M+H]+, 70% <%. 1H NMR (400 Mz,
DMSO-D6) & 10.65 (s, 1H), 7.27 (d, J = 7.8 Hz, 1H), 7.21 (dd, J = 8.1, 4.9 Hz, 1H), 6.95 (t, J = 7.4
Hz, 1H), 6.88 (t, J = 7.4 Hz, 1H), 6.32 (d, J = 8.6 Hz, 1H), 4.09 (t, J = 4.4 Hz, 2H), 3.71 (t, J =
5.8 Hz, 2H), 3.51 (t, J = 4.3 Hz, 3H), 2.97 - 2.75 (m, 4H), 2.67 - 2.53 (m, 2H), 2.03 - 1.88 (m, 2H),
0.80 (s, 9H), -0.06 (s, 6H).

37.3  8-[2-[tert-FE(UHE )2 1A d € ]-2-(2- & E] o}Z-5-Y )-N-[(3R)-2, 3,4, 9-E| E&}3lo]| = 2 -1H-7}
20E-3-41-6,7-t gt =2 92w £ [5,4-b][1,4] §A R -4-o} 9

- 8-[2-[tert-F-& () A ]S Ao d |-2-F 2 2-N-[(3R)-2,3,4,9-E| E&}slo] = =2 -1H-7}
2nE-3-91-6,7-vstol =2 9w = [5,4-b][1,4] A2 -4-0}1(1.00 eq, 120mg, 0.163mmol) % 2-wE-5-(H]
EgtrE-1,3, 2-YSAHETH-2-9)-1,3-E]o}=(1.50 eq, 55mg, 0.245mmol)S AF&3le] Lwlk ¥ 5ho| wiet
AxD . % B4E iso-Hex W 0914 60%(v/v) EtOAce] FHlE &ddt= A a=vtE 189 (20g A7)l o)
AAste]  8-[2-[tert-F-E (TIHE) A A ]S Aol E |-2-(2-H € Bl o} & -5-¢ )-N-[(3R)-2,3,4,9-E| E&}3fo] == -1H-
FtEntE-3-41-6,7-tslo| =2y g u] = [5,4-b][1,4] AR -4-0} W1 (75mg, 0.124mmol, 75.60% &) HIA
a7 AATE. UPLC-MS #41: (2%, A714): rt = 1.53%, m/z = 577.4 [M+H]+, 97% <=%. 1H NMR (400 MHz,
DMSO-D6) & 10.70 (s, 1H), 7.98 (s, 1), 7.31 (d, J = 7.7 Hz, 1), 7.25 (dt, J = 7.9, 0.9 Hz, 1),
7.06 - 6.95 (m, 1), 6.94 - 6.85 (m, 1), 6.03 (d, J = 8.3 Hz, 1), 4.40 (s, 1), 4.16 (s, 2H), 3.81
(t, J =6.0Hz, 2H), 3.64 (t, ] = 6.0 Hz, 2H), 3.57 (t, J = 4.4 Hz, 2H), 3.01 (dd, J = 14.8, 5.3 Hz,
M), 2.94 - 2.74 (m, 21), 2.59 (s, 3H), 2.57 - 2.52 (m, 1H), 2.16 - 2.05 (m, 1H), 2.01 - 1.91 (m, 1H),
0.85 (s, 9H), 0.04 (s, 6H).

AN 37 2-[2-(2-Hd¥o}E-5-Y)-4-[[(3R)-2,3,4,9-B| E&3lo]| =2 -1H-F} 2n}E=-3-Y Jo}u| = ]-6, 7-T] 3} 0]
=2y au2[5,4-b][1,4] A -8-L ] &+ &

H
B
O

O MeCN(2.4704mL) W 8-[2-[tert-FB(TrE) A D5 D |-2-(2-m| D E]o}5-5-Y )-N-
[(SR) 2,3,4,9-d| Egtsto]| 2 -1H-7k2nkE-3-2 ] -6, 7-H sfo] 23] g u] 5= [5,4-b] [1,4] 54 -4-0}R1(1.00 eq,
75mg, 0.124mmol)<] &Mell, tJ&AF ] H3}44:(30.0 eq, 0.93mL, 3.71mmol) 4M &4 FH7lsta kg E3E
& AN 155 Eok anbeitt. weEE v ARAA A= dUar, ©]E MIBE(10mL) 3 Et20(5nL x
3E whafEte]  2-[2-(2-EE o}E-5-U)-4-[[(3R)-2,3,4,9-H| Eg}slo] = 2-1H-7}2n}E-3-L | o}r) 2= ]-6, 7-T]
stol == g v = [5,4-b][1,4] %A}{ ~d ol §H-(36mg, 0.0778mmol, 63.01% )& FA uAZ AUt
UPLC-MS #4711 (4%, 9714): rt = 1.93%, m/z = 463.1 [M+H]+, 100% <=%=. 1H NMR (400 MHz, DMSO-D6) &
10.76 (s, 1), 8.12 (s, 1), 7.36 (d, J = 7.7 Hz, 1), 7.33 - 7.26 (m, 1), 7.08 - 6.99 (m, 1H), 6.99
- 6.91 (m, 1H), 6.14 (bs, 1H), 4.48 - 4.40 (m, 1H), 4.21 (t, J = 4.5 Hz, 2H), 3.78 - 3.50 (m, 6H),
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[0669]

[0670]

[0671]

[0672]

[0673]

[0674]

[0675]

SINE S 10-2024-0054994
3.05 (dd, J = 14.9, 5.2 Hz, 1), 2.98 - 2.82 (m, 20), 2.75 - 2.68 (m, 1), 2.67 (s, 3H), 2.20 - 2.08
(m, 1H), 2.08 - 1.95 (m, 1H). 1H #FH=] &S,
AA ¢ 389 3 FIHA
38.1 tert-F€
2-Z22-7-[(YYdo}u| =) v e 1-4-[[(3R)-2,3,4,9-H E&}3lo]| E 2 -1H-F} 21} E-3-L |o}H| = ]-6,7-T] &lo| =&
g u 2 [5,4-b][1,4] S A -8-7t2 B A H o] E

H
L

= | |

ke
| =i |
cl /J‘“lej\«ﬂ“
O)\T/
: i DMF(6.6817mL) W 2,4-t]Z&22-6-[[(3R)-2,3,4,9-E|Ed}slo| =& -1H-7}2utE-3-Y Jo}
v =] u)d-5-2(1.00 eq, 0.35g, 1.00mmol), [(2R)-2-(tert-H-EA|7}H doln])-3-(T]HEo}n| )T 2

e EY|o]E(1.44 eq, 0.45g, 1.44mmol)(HA#o]Ex= A-&3}+= N-Boc o7 LdFS=ZHE TAIFHo o
ek AAE Qo] AFgE) 2 EAFAIL(2.00 eq, 0.65g, 2.00mmol)e] EFHE-S 110TolA 24A17F ot wyalgd
o EFES WA g BEaE 48y E(100mL)o] FAok. AAHE AAES 73 thS DOM/MeOH(9:1)
E3HEe &AAI7IAL, Na2SO4= HdxA7]a, oFstal sHAIHAT. & EZAS iso-Hex Wl EtOAc(0%oll A 100%;
2 thg EtOAc Wl MeOH(0%N Al 20%; v/v)el TFulZ &elste Ay A2ntEaddd os A8t
g o-FRa-7-[(OWdoetr =) m e ]-4-[[(3R)-2,3,4,9-H Eg}slo]| = 2 -11-7} En}Z-3-A | o}r] = ]-6, 7-
H =[5, 4-b][1,4] AR -8-7F2 B2 g o] E (155mg, 0.266mmol, 26.53% &)< 24 A= og
Aok, #Za: F GAFA F sk SAEE Qs FEdAeldEA EFER deH AHE. UPLCMS &
A (28, 9714): rt = 1.29%, m/z = 513.3/515.3 [M#H]+, 88% <=%. 1H NMR (400 MHz, DMSO-D6) & 10.71
(s, 1), 7.36 - 7.27 (m, 2H), 7.27 - 7.23 (m, 1H), 7.02 - 6.97 (m, 1H), 6.95 - 6.91 (m, 1H), 4.53 -
4.47 (m, 1H), 4.39 - 4.26 (m, 1H), 4.06 - 3.98 (m, 1H), 3.03 - 2.94 (m, 2H), 2.87 - 2.78 (m, 2H), 2.41
-2.31 (m, 1), 2.27 - 2.17 (m, 7H), 2.11 - 1.93 (m, 3H), 1.49 (s, 9H).

38.2 tert-F¥ 7-[(dWEolv| )€ ]-2-(2-vEE o}&-5-Y)-4-[[(3R)-2,3,4,9-H| E&} 3} o] =2 -1H-F} 2w}
Z-3-d]o}m1-6,7-Hdte| =20 ] = [5,4-b][1,4]1 AL 8- 2EE A o] E

\_}j ’LNH
\,CE

T

!

: tert-d 2-2RZ-7-[(Flvdopn) =) MY ]-4-[[(3R)-2,3,4,9-E| B8} o]| = 2-1H-7h=
B]—%—S—%]]O]—U]_‘t]—6,7—1:]8}015i3411]U]E[5,4—b][1,4]%/\}{]—8—7}31” Jo]E(1.00 eq, 165mg, 0.212mmol)
2 o-vE-5-(E EgtWE-1,3,2-T| &AL R 2 -2-9)-1,3-E]o}Z(1.50 eq, 72mg, 0.318mmol)S A}&ale] ul
W sphefl wEl AZRE. £ 2SS iso-Hex W 0914 100%(v/v) EtOAce] Tul<} 2 ©& EtOAc W 0ol A]
20%(v/v) MeOHe] o2 g¥ste Ay ARvEHI(20g Azl sl FAS  tert-FE
-[(B W g ot ) e ]-2-(2-wW Y gl o} Z-5-2)-4-[ [ (3R)-2, 3,4, 9-H E&} 8l o] = 2 -1H-7} 20} Z-3- Jo}r] .= ] -

6,7-0&to] =23 Y| = [5,4-b][1,4] AP -8-Ft 2 -2 gl o] E(I0mg, 0.127mmol, 59.65% F+&)Z A o A7
AT, Far: ol dAdA T JAFA T oshel e stE Q1] FEgAlelddAe] EFER e A

=
UPLC-MS #4710 (2%, 9714): rt = 1.29/1.30%, m/z = 576.3 [MHI]+, 81% <.

AA 4 38
7-[ (v do}u] =) v g 1-2-(2-| D €] o} Z-5-Y )-N-[ (3R)-2, 3,4, 9-B| E&} &} o] = B2 - 1H-F} 2 u}Z=-3-Y 1-7,8-T) 8}
o|=2-6H-T & =[5,4-b][1,4] §ALH ~4-0}]
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[0676]

[0677]

[0678]

[0679]

[0680]

[0681]

[0682]
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L

}/W

N O“‘

" i/L‘.xN\/l[ H /l\, N

s DCM(1.1959mL) W tert-§9  7-[(HHolu ) v e ]-2-(2-vHE]o}&-5-Y )4~
[[(3R)-2,3,4,9-H Eg}sto] = 2-1H-7FEn}E-3-< [o}] 1= ]-6, 7-T] slo] =2 9] 2] W] &= [ 5 4-b][1,4]1 S AM1-8-7F2
BAH)E(1.00 eq, 150mg, 0.229mmol)e] &M, t]2At U 4344 (25.0 eq, 1.4mL, 5.73mmol) 4M & H&
A7vskal Rk ERES ALddA 2413 B wksgith. WHEES E5 Xste] IRES Aon, oF
Et20(10mL) 2 v} } oARgrt. = EZE prep HPLC(Z1& i)l o8 AGAlste] 7-[(Hm ol =) g [-2-
(2-H g o}=£-5-9)-N-[(3R)-2,3,4,9-E| Eg}&}o] = 2-1H-7} Ev}E£-3-9 ]-7, 8- 8lo| =2 -6H-3| &) W] = [ 5, 4-
b1[1,4] %/\}{—4—01—‘{(12mg, 0.0241mmol, 10.50% &)< 3|WMA wAZ AU, i o) d dAA F YA
A F shve] ZFAmEtE e FEQAeIAA e EFER dElE AAdE. WPLC-MS w41 (4, d71A):
rt = 1.96/1.97%, m/z = 476.3 [M+H]+, 97% <%. 10 NMR (400 MHz, DMSO-D6) & 10.71 (s, 1H), 7.97 (s,
M), 7.33 (d, J = 7.7 Hz, 1), 7.29 - 7.20 (m, 1H), 7.06 - 6.97 (m, 1H), 6.97 - 6.88 (m, 1H), 6.80 -
6.70 (m, 1H), 6.21 (d, J = 8.2 Hz, 1H), 4.48 - 4.34 (m, 1), 4.12 - 3.96 (m, 2H), 3.68 - 3.56 (m, 1H),
3.07 - 2.97 (m, 1H), 2.97 - 2.78 (m, 2H), 2.72 - 2.63 (m, 1H), 2.60 (s, 3H), 2.42 - 2.26 (m, 2H), 2.20
(s, 6H), 2.15 - 2.06 (m, 1H), 2.04 - 1.91 (m, 1H).

AR 394 T FA

39.1 N-[2-[2,4-01 222 -6-[[(8R)-2,3,4,9-H| EFslo]| =2 -11-Ft2HE&-3-Q Jo}u] = |9 T 1] H-5-Y ] & A] 9
gl g FEoln=

HI
25 D ;
=
'\\ i MJ\LO“/“‘“\J )
S /L'\

DCM(6.1576mL) W] (3R)-N-[5-(2-ol]| el H5A])-2,6-T E 2 2 - | d-4-¢ |-
2,3,4,9-H Eg}slo]| =2 -1H-7tEntZ-3-0}7 ;A4 (1.00 eq, 0.30g, 0.616mmol) %L EeE-o}wl(2.00 eq,
0.17mL, 1.23mmol)¢] &Mell, Wer&Exd FZe}o]=(1.10 eq, 0.052mL, 0.677mmol)Z 0TColA HZH R a8},
WS BES A7k Ax Aoz wiEsA £k, vhg E9HES DOM(3omL) o2 EAE o R4S IN
HC1(3 x 15mL) 2 A3t Na2S04= AZxA|7)3 oJ#elal & AZXAAT. 2= B2 iso-Hex W EtOAc(0%]
A 100%; v/v)el FElR sk HE ARnEILGI ] o AAste] N-[2-[2,4-HEZ2-6-[[(3R)-
2,3,4,9-H Eg}slo]| =2 -1H-7t2ntE-3-4 Jolr] = ] T g v Y -5- | S 2] o & | m b Folu] = (290mg,  0.536mmol
87.11% )E xq/ﬂ,] wgun oo]i CM];]_

UPLC-MS #41: (2%, 9A7]|4): rt = 1,128, m/z = 470.2/472.2/474.2 [M+H]+, 100% <%=

1H NMR (400 MHz, DMSO-D6) & 10.74 (s, 1H), 7.69 (s, 1H), 7.41 (s, 1H), 7.33 (d, J = 7.7 Hz, 1H), 7.25
(dt, J =8.0, 1.0 Hz, 1H), 7.07 - 6.97 (m, 1H), 6.95 - 6.85 (m, 1H), 4.40 - 4.25 (m, 1H), 4.09 - 4.02
(m, 2H), 3.38 (t, J = 5.5 Hz, 2H), 3.04 (dd, J = 14.8, 5.4 Hz, 1H), 2.96 (s, 3H), 2.92 - 2.79 (m, 2H),
2.76 - 2.64 (m, 1H), 2.17 - 2.07 (m, 1H), 2.08 - 1.99 (m, 1H).

39.2 2-22=2-8-med&X9-N-[(3R)-2,3,4,9-H E&}3lo| = 2-1H-7}28}Z-3-4 ]-6,7-t3to| =2 H v =
[5,4-b1[1,4] &AIA -4-0}71
13 Ill'. —\/\_\_-‘L it
r"““ and Py
Oy

ol \ml’[qj

P14 840 (4.06910L) W) N-[2-[2,4-T) FR2-6-[[(3R)-2,3,4,9-H E}sto| =2 -11-7h2n}%-

3-dJo}r] -] Aa]ulul -5- El Aol e w ek o] = (220mg, 0.407mmol) 2 A3QAHZ-E(121mg, 0.570mmol) <)
EgEof, E]i w2 ] Ao} =) o] ZekE (0) (Pd2(dba)3) (7. 5mg, 0.00814mmo1) L
4,5-8) 2~ (H#dF 25 5)-9, 9—E1 wel AR (FAVE 4 ) (14mg, 0.0244mmol )& H7talglth. E£3ES 100°C ol A
24A7F Fob ksl Tl WS EHE-S [tOAcE 3|4 stal AMzlolEE B3 o3 thg oAS Fu AxRAF
ot = 248 iso-Hex W EtOAc(0%ol Al 80%; v/v)e] FHl= fElete= AR AZvtEd Tl 93] AAste 2-

< iso
FEa-g-HdEFEId-N-[(3R)-2,3,4,9-H Eg}sto]| = 2 -1H-7} 2n}ZE-3-9 ]-6,7-t] sto| = 23 g v =[5, 4-
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[0685]
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[0687]

[0688]

[0689]

[0690]

[0691]

[0692]

[0693]

[0694]
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bI[1,4]5 A -4-0}R1(130mg, 0.291mmol, 71.42% &)< WA A2 AU},
UPLC-MS 410 (28, @714): rt = 1.14%, m/z = 434.3/436.3 [MtH]+, 97% =%,

1H NMR (400 MHz, DMSO-D6) & 10.72 (s, 1H), 7.42 (d, J = 8.4 Hz, 1H), 7.36 - 7.29 (m, 1H), 7.31 - 7.21
(m, 1H), 7.03 - 6.97 (m, 1H), 6.96 - 6.87 (m, 1H), 4.43 - 4.24 (m, 3H), 3.97 - 3.88 (m, 2H), 3.49 (s,
3H), 3.01 - 2.93 (m, 1H), 2.93 - 2.78 (m, 2H), 2.73 - 2.62 (m, 1H), 2.09 - 2.00 (m, 2H).

AAd 39 g-vEd&EEd-2-(2-1EEo}E-5-U)-N-[(3R)-2,3,4,9-H| Edslo]| =E2-1H-7t2r}ZE-3-9 1-6,7-T] 3}
ol=23gu| E[5,4-b][1,4] A -4-0}]

: 2-ZEE-8-dEXd-N-[(3R)-2,3,4,9-H Eg}alo]| =2 -1H-7}2n1E-3-9 ]-6,7-T] gfo| =&
W E[5,4-b]1[1,4] 5 A -4-0}R1 (115mg, 0.257mmol) B 2-W&-5-(E|EZtm€-1,3,2-T] AL B H-2-9)-
1,3-B]oF&(1.50 eq, 87mg, 0.386mmol)& Ah&-oto] Awk whw Spell mpeh Alzste] 8-vdEd-2-(2-vEE o}
£-5-9)-N-[(3R)-2,3,4,9-Bl E}a}o| =2 -1H-7h2uhE-3-2 16, 7-v] sfo| == 9] 2] u] £ [5,4-b] [1,4] S AR -4~
obRl(107mg, 0.215mmol, 83.81% +&)& 3WA TAR ASUTE. UPLC-NS &4 : (42, A7) rt = 1.93%,
m/z = 497.2 [MHI]+, 100% 5.

1H NMR (400 MHz, DMSO-D6) & 10.74 (s, 1H), 8.08 (s, 1H), 7.41 - 7.29 (m, 1H), 7.29 - 7.20 (m, 1H),
7.11 - 6.95 (m, 2H), 6.95 - 6.87 (m, 1H), 4.50 (s, 1H), 4.39 - 4.27 (m, 2H), 3.95 (t, J = 4.3 Hz, 2H),
3.59 (s, 3H), 3.03 (dd, J = 14.9, 5.3 Hz, 1H), 2.98 - 2.80 (m, 2H), 2.78 - 2.68 (m, 1H), 2.64 (s, 3H),
2.17 - 2.08 (m, 1H), 2.08 - 1.96 (m, 1H).

AA ] 400 3 F3A)
40.1 tert-%d N-[2-[2,4-UE22-6-[2-(2-F22-11-915-3-Q) g Ho}u| =17 T 1] H-5-Y ] & Ao & ] 7} 2 H}

N

”J\I s A K

: o tert-H¢ N-[2-(2,4,6-EdZ 225 gu|d-5-A) S Ao & | 7} = u}b ]| o] E (857mg,
2.50mmol) @ 2-(2-FEE-1H-¢15-3-Y) ol g}yl ?i’&é(578mg, 2.50mmo ) (EHE AMES AA4stste] 3
ek, ojwg AAE glo] AMEE)S AMEske] gk aol Wk AxE. SES §F AFAI L = B
AL A o 4:1 FAEtOAcE &%= AY ﬂiu}i:awoﬂ oz gAlste] tert-FE N-[2-[2,4-T| &2 =~
6-[2-(2-F B 2-11-2E-3-2) o Dolu] = ]3] g n P -5-A | 2 Aol & |7} En} | o] E(570mg,  1.14mmol,  45.53%
FE)E 2 uAR A

UPLC-MS E241: (48, ¢714): rt = 2.31%, w/z = 500.0/502.0/504.0 [M+H]+, 100% <=%. 1H NMR (400 MHz,
DMSO-D6) & 11.67 (s, 1H), 8.09 (t, J = 6.0 Hz, 1H), 7.63 - 7.56 (m, 1H), 7.27 (dt, J = 8.1, 1.0 Hz,

), 7.15 - 6.99 (m, 3H), 3.87 (t, J = 5.4 Hz, 2H), 3.53 (q, J = 6.9 Hz, 2H), 3.23 (g, J = 5.6 Hz,
2H), 2.99 - 2.91 (m, 2H), 1.37 (s, 9H).

40.2 5-(2-opH] ;| BA])-2,6-TI 222 -N-[2-(2-2 2 Z-1H-AE-3-Y) A ]F el v d-4-o}71; A2k

“\r-v"\

HH

9

&"’L“
N”fl‘ O,

. o T tert-8 N-[2-[2,4-U 2R 2-6-[2-(2-F R Z-1H-Q15-3-2) o obr] x| 3 2] ¥ 1l -5-91 |

A" |72 b o] E(570mg, 1.14mmol)E ARE-38Fe] A¥E W 3] whe} A zdke] 5-(2-ofu| ko FA])-2,6-T]

S22 -N-[2-(2-F22-1H-9=-3-Y) o & ]9 v g -4-o}71 ; A2 (330mg, 0.755mmol, 66.33% +8&)S a0 11
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Az AAt.

UPLC-MS &4 (4%, 947]1A): rt = 1.90%, m/z = 400.0/402.0/404.0 [M+H]+, 99% <=%=. 1H NMR (400 MHz,
DMSO-D6) & 11.70 (s, 1H), 8.36 (t, J = 6.0 Hz, 1H), 8.22 (s, 3H), 7.64 (d, J = 7.8 Hz, 1), 7.28 (dt,
J=8.1, 0.9 Hz, 1), 7.14 - 7.10 (m, 1H), 7.10 - 7.00 (m, 1H), 4.09 (t, J = 5.0 Hz, 2H), 3.56 - 3.49
(m, 2H), 3.25 - 3.18 (m, 2H), 3.00 - 2.92 (m, 2H).

40.3 2-2E2EN-[2-(2-E2=2-1H-AE-3-Y)E]-7,8-t3teo| ==-6H-¥ 2 v = [5,4-b] [1,4] A -4-o}2]

: B 5-(2-o} o ZA])-2,6-U F 2 2-N-[2-(2-F 2 Z-1H-2E-3-Y) ol & | g ] gl —4-o}1l ; A4+
(370mg, 0.846mmol)< AF&3le] Auk W 4o ulel A2, W TFE & A2 A7 = BHS
3:1 @ 1:1 AAHEtOACE A} L3le ZY azneEadg e 93] AAsle] 2-FRZ-N-[2-(2-F22-11-95-
3-2)o| g ]-7,8-t]slo] =2 -6H-F & n]| £ [5,4-b] [1,4] A7 -4-0} 71 (120mg, 0.329mmol, 38.93% &)< A 1
AZ dArt.

UPLC-MS #4 (4%, 4714): rt = 1.87%, m/z = 364.0/366.0 [M+H1+, 75% <=%. 1H NMR (400 MHz, DMSO-D6)
§ 11.62 (s, 1H), 7.69 - 7.62 (m, 1H), 7.26 (dt, J = 8.1, 1.0 Hz, 1H), 7.14 (t, J = 2.6 Hz, 1H), 7.10
(ddd, J = 8.2, 7.1, 1.2 Hz, 1H), 7.02 (ddd, J = 8.1, 7.1, 1.1 Hz, 1), 6.69 (t, J = 6.0 Hz, 1H), 4.07
- 3.98 (m, 2H), 3.47 - 3.35 (m, 4H), 2.91 - 2.83 (m, 2H).

AN 40 3-(4-((2-(2-Z 2 Z-1H-2A0E5-3-Y)d 9 )o}n| & )-7,8-t) &to]| =2 -6H-H B u] = [5,4-b][1, 4] AP -2-
d)dZd-2(1H)-2

S

»

2-FREN-[2-(2-F R R2-11-91E-3-9) ol & ]-7,8-1] 8} o] =2 -6H-¥] 2| W] ;= [5,4-D] [ 1,4] SAFR] -

4-o}91(120mg, 0.329mmol) = (2-3}o]| ==A|-3-3] 2] Y ) B E2F(46mg, 0.329mmol)S AF-&-3fe] Awt Wb 5ho u}
g AxE. = 525 prep HPLCA ola) AAsIe] 3-[4-[2-(2-F 2 2-1H-2E-3-Y) o Holr]=]-7 8-t slo| =&
-6H-T g M = [5,4-b][1,4] A2 -2-d ]9 ] Y1-2-2(3.0mg, 0.00709mmol, 2.15% +&)S M uA|= A},

AAel 408 AE-olm Fwolgatd Ferh. ol EE g FHr BAY FE Ak 3-(-(2-(2-FR -
11915 -3-21) ol & )o}v] )7, 8-F] 6Fo] = 2 -61-51 2] 1] &[5, 4-b] [1,4] § A 1 -2-20) 5l 2] €2~ &

Q

S T TEa
(‘;’LW UPLC-MS EA (4%, 99714): rt = 1.718, m/z = 423.1/425.1 [M+H]+, 100% <X

1H NMR (400 MHz, DMSO-D6) & 11.64 (s, 1H), 8.51 (m, 1H), 8.22 (s, 1), 8.12 (m, 1), 7.56 (d, J = 7.9
Hz, 1H), 7.35 (m, 1H), 7.26 (dt, J = 8.1, 1.0 Hz, 1H), 7.10 (ddd, J = 8.1, 7.1, 1.3 Hz, 1H), 7.08 -
6.98 (m, 1H), 6.91 (m, 1H), 6.78 (m, 1H), 4.13 (t, J = 4.2 Hz, 2H), 3.59 (q, J = 6.9 Hz, 2H), 3.46 (m,
J=4.7Hz, 20), 3.01 - 2.92 (m, 2H).

AA e 419 g A

41.1 tert-39 N-[2-[2,4-0E22-6-[2-(7-EF 02 -2-Wd-1H-QE-3-Y) o do}r = |7 2 v -5- ] & A] ]|
g17tE 0t o] E
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[0711]

[0712]

[0713]
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F ::I:[I‘ri.__li’
WA
MNH 8]
A t:\\/\NJL\O&
KX
G N tert-3-¢g [2-(2,4,6~E8Z 223 g u|d-5-9 )2 A o & | 7} Z v} o] o] E (400mg,

N-

1H-21E-3-) ol o}yl 227 0] E(330mg, 1.17mmol)E Ab&sle] Ay
H 220 wE AzE. BHSES FF ARA)A AFES 2001 MeCN:MeOHo A whafi3tal o #alar, tiofd of g
22 AAst]  tert-H¥ N-[2-[2,4-UZFE2-6-[2-(7-ZF L 2-2-WE-11-2E-3)-L) o do}lr] = ]3] g n|d -
5-d 2o € |7t 2 nlv 0] E(500mg, 1.00mmol, 85.93% &) ZA mAZ AJdtk. UPLCMS #4: (28, 97]
At rt = 1.30%, m/z = 498.2/500.2/502.2 [M+H]+. 1H NMR (400 MHz, DMSO-D6) & 11.20 (s, 1H), 8.06 (d,
J =6.4Hz, 1), 7.33 (d, J = 7.8 Hz, 1H), 7.08 (s, 1H), 6.90 (td, J = 7.8, 4.8 Hz, 1H), 6.84 - 6.75
(m, 1H), 3.87 (h, J = 6.2 Hz, 2H), 3.47 (q, J = 6.8 Hz, 2H), 3.25 (q, J = 5.3 Hz, 2H), 2.94 - 2.86 (m,
21), 2.34 (s, 3H), 1.38 (d, J = 2.0 Hz, 9H). 19F NMR (376 MHz, DMSO-D6) & -134.21.

1.17mmol) ¥ 2-(7-=F o =2-2-vdE-
‘:I’__"

41.2 5-(2-0p| =0 FA])-2,6-H S EE-N-[2-(T-EFLE-2-HE-1H-AU=-3-<L) 2] HIr|d-4-o}¥

I, HN“‘nl/'

Nl ]

S

== “NH
Tc.Jj_/()mV/\NH:

: o N e tert-5-g N-[2-[2, 4-T] 22 2 -6-[2-(7-Z 0 & -9-u| & -1[-21 Z-3-2 ) o] & o} 1] 1= ] 7] 7]
v H-5-A [ 2Al o 8 [ 720l o] E (500mg, 1.00mmol)E AF&3le] dwk Wb 3¢ wgl AxE. = 2SS
EtOAc/MeOH(R 7143 &5, TEA)E AMgste A A2wlEagdd o] GAste] 5-(2-oFr] o EA])-2,6-T]

o S
4

%)
FREN-[2-(7-FF 2 2-2-wE-11-¢1E-3-¢) ol & | 9] 2] v I -4-0} 71 (210mg, 0.527mmol, 52.56% +&)& 3|9
A DAZ DAt
UPLC-MS #A (4%, A714): rt = 1.96%, m/z = 398.0/400.0/402.0 [M+H1+, 94% <=X=. 1H NMR (400 MHz,
DMSO-D6) & 11.21 (s, 1H), 7.34 (d, J = 7.8 Hz, 1H), 6.90 (td, J = 7.8, 4.8 Hz, 1H), 6.80 (dd, J =
11.4, 7.8 Hz, 1H), 3.79 (t, J = 5.0 Hz, 2H), 3.51 - 3.41 (m, 2H), 2.96 - 2.86 (m, 2H), 2.80 (t, J =
5.1 Hz, 2H), 2.34 (s, 3H). 3H BHE A &S

19F NMR (376 MHz, DMSO-D6) & -134.18 (dd, J = 11.7, 4.8 Hz).

41.3 2-222-N-[2-(7-ZF L 2-2-0|d-1H-QE-3-U) e 91-7,8-T) o] =2 -6H-F ] 1] £ [5,4-b][1,4] AL -
4o}l

F. _r—-_N_TJ/'
Ty

e e
: TR 5-(2-0lm o EA))-2,6-H FRZN-[2-(7-EF ¢ Z-2-v € -1[1-2 5-3-2 ) o & ] 3] 2] m] ¥l -4-o} 7]
(192mg, 0.483mmol ) AF-&-3}od Ak A 4oﬂ o2k Az 38}
2-Z2Z-N-[2-(7T-EF L 2-2-1Ed-10-21E-3-Y)o| & ]-7,8-t] 30| = 2 -6H-¥] 2| n| = [5,4-b] [ 1, 4] A} 7] -4-0} w1

(170mg, 0.470mmol, 97.27% &)< ﬂﬂ]"‘—'" TAZ Y.

UPLC-MS #4 (4%, @714): rt = 1.75%, m/z = 362.0/364.0 [M#H]+, 94% <=%=. 1H NMR (400 MHz, DMSO-D6)
§ 11.14 (s, 1), 7.39 - 7.33 (m, 1), 7.11 (s, 1H), 6.88 (td, J = 7.8, 4.9 Hz, 1), 6.79 (ddd, J =
11.5, 7.8, 0.9 Hz, 1), 6.61 (t, J = 6.0 Hz, 1H), 4.05 (dd, J = 4.9, 3.7 Hz, 2H), 3.38 (s, 4H), 2.87 -
2.77 (m, 2H0), 2.33 (s, 3H).

AA e 41 3-[4-[2-(7-ZEF . B-2-1E-1H-Q E-3-Y)d| Y o}n| = ]-7,8-T) 30| =B —6H-¥| 2| m| = [5,4-b] [1,4]%
AR -2-d ]-11-9 A -2-L

. HN_\{__/
oy

B

~~MH

WE

. ]
e e T
I H
N o

. 2-ZREN-[2-(7-FF 22 -2-v"-1H-Q1E-3-4) ol & ]-7,8-T] sto] = 2 -6H-T] & W] &= [5, 4~
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[0716]

[0717]

[0718]

[0719]

[0720]

[0721]

[0722]

[0723]

[0724]
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b][1,4]1 A -4-0}1(85mg,  0.235mmol) X (2-54-1,2-Yslo] =298 d-3-Y ) E2H(1.50eq, 49mg,
0.352mmol )& AFg3le] Auk ¥ 5ho) wel AxE. £ EAS iso-Hex W EtOAc(0%ol A1 100%; V/V)ﬂ- a D}
& EtOAc W] MeOH(0%NA 20%; v/v)e] a2 gejsle= AY Amvteadsd ofs) galsto] 3-[4-[2-(7-&

L 2-2-mE)-1H-1&E-3-d) ol ol = ]-7,8-T] 3o | =2 -6H-3] €] ¥ = [5,4-b] [1,4] ZAPH-2-4 ]—lH—Awﬂ‘ﬂ—Z—%
(40mg, 0.0932mmol, 39.69% &) @3 AR AQrt. AAld 418 AE-olE W3S ). o
T v FHE EAT £ drk 3-(U-(2-(7-FF gg—z—uﬂ%—m—ﬂ%—s—%)oﬂ%)ohﬂli)—?,sa—ﬂ sto|Eg-
G-I 2 H = [5,4-b][1,4] AR -2-L) F 2] -2-&

o
J[ LI

N ‘OH UPLC-MS A1 (4% 7)) rt = 1.86%, m/z=421.4 [MHI]+, 98% <%, 1H NMR (400 Mz,
DMSO-D6) & 11.15 (s, 1H), 8.46 (dd, J=7.6, 2.1 Hz, 1H), 8.14 (dd, J=4.8, 2.1 Hz,1H), 7.43 - 7.28
(m,2H), 7.01 - 6.86 (m, 2H), 6.85 - 6.69 (m,2H), 4.14 (t, J=4.3 Hz, 2H), 3.54 (q, J =7.0 Hz, 2H), 3.47
(d, J = 4.9 Hz, 2H), 2.91 (t, J=7.6 Hz, 2H),2.34 (s, 3H). 1H #H= A &S 19F NMR (376 MHz, DMSO-D6)
§ -134.27.

A 426 R F2HA
42.1 tert-%8¥ N-[2-[2,4-HE22-6-[2-(5,7-HEFL2-2-HE-1H-UE-3-D) A Lotv =7 uD-5-L ]
Al ]7F2nkd o) E

HN-—.r
fo BN

a
Dozl

[ensna

: W tert-%-g  N-[2-(2,4,6-E S22 v d-5-Y) S Ao & |7} 2 n}w] o] E(3 50mg,
1.02mmol) % 2-(5,7-HFF L 2-2-wE-1H-QE-3-Y) ol gho}rl ; A4k (413mg, 1.02mmol)S AME-3le] Unk

W 220 W AzE. HSES FEA7 F AFES B dEATn AW FAES o135y ’“X‘*«‘T}ME}.
Z E712 iso-Hex W EtOAc(0%o A 80%; v/v)el iR Egldl= Ad I=zvfEazuld o&f AA3 o] tert-
Be N-[2-[2,4-TF22-6-[2-(5,7-TZF L 2-2-H&-1H-2 E-3- ) ol & o}u] = ] ] g v P -5-A | 2 A o] & | 7} =
vl o] E(230mg, 0.343mmol, 33.57% F&)E 3)WMA uA=Z Ao},

Cl

UPLC-MS #4128, @714): rt = 1.29%, m/z = 516.2/518.1/520.1 [MHH]+, 77% <%=,

1H NMR (400 MHz, DMSO-D6) & 11.28 (s, 1H), 8.01 (t, J = 5.9 Hz, 1H), 7.12 (dd, J = 9.6, 2.2 Hz, 1H),
7.09 - 6.99 (m, 1), 6.85 - 6.73 (m, 1H), 3.84 (t, J = 5.5 Hz, 2H), 3.42 (q, J = 6.8 Hz, 2H), 3.22 (q,
J =5.5Hz, 2H), 2.82 (t, J =7.6 Hz, 2H), 2.29 (s, 3H), 1.34 (s, 9H).

19F NMR (376 MHz, DMSO-D6) & -123.23, -130.75.

42.2  5-(2-o}7| =0 FA])-2,6-HEREN-[2-(5,7-HEF L 2-2-E-1H-1 E-3-A) A E |9 | m| D -4-o}% ; FAk

[e]
o

Sl

\""‘w.«/

"h'l\J

I tert-%8  N-[2-[2,4-0)F22-6-[2-(5,7-UZF L Z-2-HE-11-95-3-¢)o| D o}nm]
]9 d-5-d ]S A o E [ 7F 2 RpH o] E(225mg, 0.336mmol) & AF-&-31 %IHJ o“?j 3o ujef ﬂlifﬂﬂ 5-(2-o}
U o BEA)-2,6-T FZZ-N-[2-(5,7-U] & F 2 Z-2-1 & -1H-21 E-3-Y ) ol & ] 3] 2] v el -4-o} 71 ;HC1 (210mg,
0.325mmol, 96.78% &)< 3IWA mARZ ATk, UPLCMS EAQE, 9714): rt = 1.20%, w/z =
416.3/418.2/420.2 [M+H]+, 81% <=%. 1H NMR (400 MHz, DMSO-D6) & 11.29 (s, 1H), 8.42 (t, J = 6.0 Hz,
H), 8.29 (s, 3H), 7.17 (dd, J = 9.5, 2.2 Hz, 1H), 6.86 - 6.72 (m, 1H), 4.08 (t, J = 5.0 Hz, 2H), 3.43
(q, J = 6.6 Hz, 2H), 3.25 - 3.15 (m, 2H), 2.88 - 2.80 (m, 2H), 2.31 (d, J = 6.4 Hz, 3H). 19F NMR (376
MHz, DMSO-D6) & -123.16 (t, J = 9.5 Hz), -130.72 (d, J = 11.2 Hz).

42.3 2-ZEE-N-[2-(5,7-UZF Q. 2-2-W|d-1H-9E-3-9) € ]-7,8-t 3}o| =2 -6H-H & v| = [5,4-b1[1,4] =
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[0728]

[0729]

[0730]

[0731]

[0732]

[0733]
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AR -4-oka]

F-. W NH
=
o N ,}J\ lrcj
c;L’J\“H SN

" 5-(2-o| o BA] )-2,6-L] F 2 Z-N-[2-(5,7-U ZF 2 2-2-HE-11-A =-3-) o & |7 & v
d-4-o}7; G4 (190mg, 0.340mmol)S AR&3le] duk W 4o uwhg} A|xste] 2-F22-N-[2-(5,7-UZF L2~
2- uﬂ% 1H-¢1E-3-) o' ]-7,8-1) &}o] =2 -6H-3] 2| 1| = [5,4-b][1,4] A -4-0} 1 (150mg, 0.336mmol, 98.75%

)& Wox A mAZ AE. UPLC-NS B4 (2%, 9714): rt = 1.21%, m/z = 380.3/382.2 [MHHI+, 67%
%E 1H NMR (400 MHz, DMSO-D6) & 11.22 (s, 1H), 7.16 (dt, J = 9.6, 2.5 Hz, 1), 7.08 (d, J = 2.5 Hz,
H), 6.84 - 6.70 (m, 1H), 6.58 (t, J = 5.7 Hz, 1H), 4.09 - 3.91 (m, 2H), 3.33 (q, J = 3.3 Hz, 2H),
3.30 (d, J = 5.6 Hz, 2H), 2.81 - 2.67 (m, 2H), 2.34 - 2.20 (m, 3H). 19F NMR (376 MHz, DMSO-D6) &
-123.40, -130.96.

AAled 42 3-[4-[2-(5,7-HEF 2 2-2-WE-1H-A E-3-¢ ) | D o}r| = ]-7,8-T) 3t o] == —6H-¥] 2] ¥| = [ 5, 4~
b1[1,4]1 AR -2-A |-1H-7 2] D -2-2

-2 Z-N-[2-(5,7-UZFQ 2 -2-yE-11-2E-3-2 ) o & ]-7,8-T] 5} o] = 2 ~6H-3] &] 7] ==
[5,4-b][1,4]1 A8 -4-0}7 (0mg, 0.20Immol) 2 (2-S4-1,2-tislo| == d 3 A)HEAH(1.50 eq, 42mg,
0.302mmol)& AF&3te] Uwk W9 Sho whe} A xE. = EAS iso-Hex W EtOAc(0%ellA 100%; v/v)e Tal<t
71t EtOAc W MeOH(0%Ol A 20%; v/v)e THl2 &8dtes Ay a2ulEa#y (20 7FEE A )l 9]6}1 ﬁzﬂé}

o] 3-[4-[2-(5,7-UZF Q2 -2-Wd-1l-E-3-Y)o|do}n| = ]-7,8-T) dlo| = 2 -6H-¥| €| v 12 [5,4-b][1,4] AL
-2-U 1-1H-9) 8] 9 -2-2(40mg, 0.0912mmol, 45.29% +&)S A wAZ ATt AA ¢ 42= AE- °ﬂ _si 1
A8ls A=t o= =gk o2 e = A Fx R

3-(4-((2-(5,7-t)ZF 0 2 -2-"d-1H-¢1 E-3-2 ) o & ) o} 1| 1= )-7, 8- 1o}o]5i—6H—ﬁ4ﬂUlE[5,4—b][1,4]%A}L—
2-d) ¥ d-2-&

HN—& ~h
Q.
\//TL*I )
r

L UPLC-MS #4 (4%, 94714): rt = 1.90%, m/z = 439.3 [M+H]+, 100% <=%. 1H NMR (400

MHz, DMSO-D6) & 11.22 (s, 1H), 8.41 (dd, J = 7.6, 2.1 Hz, 1H), 8.10 (dd, J = 4.8, 2.1 Hz, 1H), 7.31
(s, 1H), 7.08 (dd, J = 9.7, 2.2 Hz, 1H), 6.87 (dd, J = 7.5, 4.8 Hz, 1H), 6.82 - 6.72 (m, 1H), 6.69 (t,
J =6.2Hz, ), 4.09 (t, J = 4.2 Hz, 2H), 3.49 (q, J = 7.0 Hz, 2H), 3.42 (s, 2H), 2.83 (t, J = 7.4
Hz, 2H), 2.29 (s, 3H). 1H &&= A &S 19F NMR (376 MHz, DMSO-D6) & -123.40, -130.90.

A Ao 434 S F7A

43.1 tert-%€ N-[2-[2,4-HEEZ26-[2-[6-(EAEFLEAFA)-IH-AE-3-L ]l o} =] Fr|d-5-4]
S €]7t2utd 0| E

A
h r::f J“M/_"r,ji‘-::u’J<
o e tert-48  N-[2-(2,4,6-Eg|F2 292 ug-5-2) % A o] & |7} 2ubw] o] E(0.50g,

1.46mmol) 2 2-[6-(EZZF 22 EA])-1H-¢1&E-3- %‘ Joll eho} a1 (356mg, 1.46mmol)S AFg&te] Awk HH 2239
wha} A ZH .

LSS 79t Sl S AXAIIZ Z EZE DM W MeOH(0% A 5%; v/v)e Ful= 883t Ay IA=vEL
ol 93] AHAE tert-FE N-[2-[2,4 -UFEZ-6-[2-[6-(EFZF Q0| EA])-1H-QE-3-Y ] Lo}n
w]g g d-5-d ] Ao & ] 72l H o] E(676mg, 1.07mmol, 73.22% 4&))E o] XM mA = Art.

UPLC-MS #41(2%, 2F4): rt = 1.33%, m/z = 550.2/552.2/554.2 [MHH]+, 87% <=1=.
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[0735]

[0736]

[0737]

[0738]

[0739]

[0740]

[0741]

[0742]
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1H NMR (400 MHz, DMSO-D6) & 11.09 (s, 1H), 8.05 (s, 1H), 7.72 (d, J = 8.6 Hz, 1H), 7.31 (t, J = 2.6
Hz, 2H), 7.09 (s, 1H), 7.01 - 6.94 (m, 1H), 3.90 (t, J = 5.5 Hz, 2H), 3.61 (q, J = 7.0 Hz, 2H), 3.31 -
3.23 (m, 2H), 2.98 (t, J =7.5Hz, 2H), 1.38 (d, J = 1.8 Hz, 9H).

19F NMR (376 MHz, DMSO-d6) & -56.71.

13.2  5-(2-oh] ;o] BA)-2,6-T F 2 E-N-[2-[6-(E BT L ZHEA)-1H-15-3-< 1| D157 2] ] e -4-0} ) ;
BnE

@I perp-RE N-[2-[2,4-T] 2R 2 -6-[2-[6-(E7]

Z 20 2| EA])-11-20E-3-9 ] & o}
w9 End-5-¢ |2 Al & | 7} 2 ulH o) E(676mg, 1.23mmol)E AF&3ale] wk wby 30 ule} xﬂ&—‘o‘} 4 5 (2-o}v]
Lo EA)-2,6-HERE2-N-[2-[6-(EB EF L2 EA])-1H-1E-3-¢ [l & |7 2] v d~4-o} 71 ; F4F<A (645mg,

1.22mmol, 99.26% &)< ZA uAZ AU},

UPLC-MS 24 (2%, 2Hd): rt = 0.98%, m/z = 450.2/452.2/454.2 [M+H]+, 92% <%. 1H NMR (400 MHz, DMSO-
D6) & 11.13 (s, 1H), 8.43 (d, J = 35.9 Hz, 4H), 7.76 (d, J = 8.9 Hz, 1H), 7.35 - 7.29 (m, 2H), 6.97
(d, J = 8.6 Hz, 1H), 4.14 (d, J = 5.4 Hz, 2H), 3.61 (d, J = 6.1 Hz, 2H), 3.22 (s, 2H), 2.98 (t, J =
7.5 Hz, 2H). 19F NMR (376 MHz, DMSO-d6) & -56.70.

43.3 2-ZE2ZN-[2-[6-(EFEZFL2WEA])-1H-AE-3-4 € ]-7,8-t)slo| =2 -6H-9 & u| = [5,4-b][1,4]=
AR -4-o}7]

HI -
ELR &
=
F _&r\ 4( )/ \I\
Q- \_'_'_
(18]
)
G NN

; o 5-(2-0t o ZA))-2,6-C F 2 2-N-[2-[6-(EF ZFLEZWEFA])-11-915-3-2 o & | 9] 7]
) -4-o}71; A2k (676mg, 1.39mmol)S AHE-3he] Ank Wy 4o wiE} AzE. SulE T St S dRAY]
3, = EZS DM Wl MeOH(0% A 10%; v/v)el THl= &esh= A A=RnEL I o5 AAsto 2-F=
Z2-N-[2-[6-(EFZF L2 EA])-11-915-3-2 o9 ]-7,8-t] 8}o]| = 2 -6H-T 2] ] :2 [5,4-b] [ 1,4] A} H -4-0} 7]
(320mg, 0.565mmol, 56.00% F&)S ZA TAZ JAT}. PLC-MS A28, 42Hd): rt = 1.16%, m/z =
414.2/416.2 [M+HI+, 73% <% .1H NMR (400 MHz, DMSO-D6) & 11.05 (s, 1H), 7.75 (d, J = 8.6 Hz, 1H),
7.29 (dd, J = 5.8, 2.2 Hz, 2H), 7.12 (s, 1H), 6.95 (ddd, J = 8.7, 2.2, 1.1 Hz, 1H), 6.67 (t, ] = 5.9
Hz, 1H), 4.06 (t, J = 4.4 Hz, 2H), 3.50 (q, J = 7.0 Hz, 2H), 3.38 (p, J = 3.7 Hz, 2H), 2.93 - 2.85 (m,
2H). 19F NMR (376 MHz, DMSO-d6) & -56.70.

mﬂl_,

AN 43 3-(4-((2-(6-(EFZZ L E|EA])-1H-AE-3-Y) o & ) o}r] = )-7,8-1) o] =& —6H-¥] g 1] =[5, 4-
bl[1,4] &AM -2-< ) o ] d-2(1H)-2

HH—

[
F f'\[/L\
S\
il -

k 2-F22-N-[2-[6-(ETZF L 2 EA])-1H-Q1E5-3-Y | & ]-7,8-T] 5} o] E 2 -6H-T] & 7] &
[5,4-b1[1,4]1 A8 -4-0}1(1.00 eq, 320mg, 0.773mmol) B (2-3Fo]=FA]-3- Aa%)ii&(mo eq, 161mg,
1.16mmol)& ARgslo] AWk W shol] whel Alx2E. = EZS DM W MeOH F-ul (0%l Al 10%; v/v)= £2sh=
A9 A=vtEIHY(20g FHERZ A9} F438= prep HPLC(71¥ W) ol o&) AAste] 3-[4-[2-[6-(EZZF2
2 EA])-1H-2E-3-2 Jo| & o}r] = ]-7, 8-t &Fo]| = 2-6H-3] 2] v =2 [5,4-b][1,4] S A -2- 9] 2] D -2-2 (19mg,
0.0404mmol, 5.23% F&)& A uA=Z AJrh. HAAo 432 ﬂ]E—Oﬂ%‘:f FHoIAEE ZHErh, o]E wI U
FY 2 EAT Fx vt 3-4-((2-(6-(EYZF L 2 W EA])-1H-¢15-3-2) ol & )o}n| 1=)-7,8-T] 3} o| = 2 -6H-]
YuE[5,4-b][1,4] AR -2-) F 2D -2-&
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[0744]

[0745]

[0746]

[0747]

[0748]

[0749]
[0750]

[0751]

[0752]

[0753]

[0754]

[0755]

[0756]
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‘i f | —\“'NH
FZ g ” VJIO
|
oy
o UPLC-MS 41 (4, 9717d): rt = 2,013, m/z = 473.3 [MHH]+, 99% +%=.

1H NMR (400 MHz, DMSO-D6) & 11.09 (s, 1H), 8.50 (d, J = 7.5 Hz, 1H), 8.14 (s, 1H), 7.65 (d, J =
Hz, M), 7.42 - 7.25 (m, 3H), 6.96 (d, J = 10.6 Hz, 2H), 6.78 (s, 1H), 4.14 (s, 2H), 3.66 (s, 2H),
3.46 (s, 2H), 3.00 (s, 2H). 1H Al% #Z¥ A 55, 19F NMR (376 MHz, DMSO-d6) & -56.69.

AN 449 g3 F3HA)
44.1 tert-54€ N-"d-N-[2-(2,4,6-EF Z 2291 d-5-Y ) S A9 & |7} 2nlH o] E

¢l 0
y '/:\"J’\’O N 'Jl\O/J(‘:

b '

cr Ne el 2,4,6-E8]Z 2291 d-5-2(0.30g, 1.43mmol) L tert-F¥ N-(2-3fo| =E Ao HE )-

N-t g -F}2uld| o] E(0.29mL, 1.71mmol)E AR&3le] Uk Wy 1o wig} Alzd. = 228 A W Et0Ac(0%o
A 45%; v/v)e TR &8st AE A=2vtEH I (40g FFERA]) A oJE gAlEte] tert-HE N-wd-N-[2-
(2,4,6-E8]ZF 2290 d-5-)2 Ao b |7} 28} 0] E(130mg, 0.365mmol, 25.51% F&)E T4 od=
\:}J\T;}-

UPLC-MS A1 (2%, 9714): rt = 1.27%, o]23} ¢l 100% £%.
1H NMR (400 MHz, DMSO-D6) & 4.16 (s, 2H), 3.53 (t, J = 5.4 Hz, 2H), 2.85 (s, 3H), 1.35 (s, 9H).

44.2 tert-¥9 N-[2-[2,4-UEZZ-6-[2-(1H-QE-3-Y)d Do}u] = 19 Fu] d-5-A 1S A o & |-N-v| D -7 2 v}

olE

b

= | \__
LQ NELH\I_/O\/\NJO‘L-DJ(:

LS e (1.81L) W tert-F€ N-WE-N-[2-(2,4,6-E g FZ 2 0] -5-2) S Ao
g 1728 0] E(1.00 eq, 120mg, 0.336mmol) 3 EHEFTI(1.11 eq, 60mg, 0.374mmol)S ARE-3te] Unk W
2a0] wel Azg. HSES FF AR A4 AFES dJen, o5 mutsuA E(25mL)ol AEA AT
Y dgas outsta aAE AF stol ARAA tert-5FE N-[2-[2,4-TF22-6-[2-(11-E-3-2)ol| &

olr) =] gl m) Y -5-U ] Ao & |-N-w| & -7} 2 u} | o] E (145mg, 0.284mmol, 84.32% &) WA mA 2 Agr).

UPLC-MS #2428, A714): rt = 1.30%, m/z = 480.2/482.2/484.1 [M+H1+, 94% <=X=. 1H NMR (400 MHz,
DMSO-D6) & 10.81 (s, 1H), 8.05 (d, J = 41.3 Hz, 1H), 7.59 (d, J = 7.8 Hz, 1H), 7.30 (d, J = 8.1 Hz,
M), 7.15 (d, J = 2.3 Hz, 1H), 7.02 (t, J = 7.4 Hz, 1H), 6.94 (t, J = 7.4 Hz, 1H), 3.91 (d, J = 18.9
Hz, 2H), 3.57 (q, J = 7.0 Hz, 2H), 3.46 (s, 2H), 2.94 (d, J = 7.7 Hz, 2H), 2.83 (s, 3H), 1.36 (s, 9H).

44.3 2,6-tEF22-N-[2-(1H-9E-3-9) o & ]-5-[2- (v D o} i ) o B A] | ] 2] v] ) -4~} 1) ; G AL

Ty
E:J _h\“'NII
= W | O.,\/mhl/

o e e N-[2-[2,4-0) 2 2 2 -6- [ 2 (121 B -3-] ol &l o] e ] 7] 2] 1] €1-5-1 ] & A] o]
g -N-H g -7} 28} o] E (140mg, 0.274mmol) S A}-83}o] Udk HH 3 o wa} A|Fxde] 2,6-tio]ZF R E-N-[2-
(1H-21E5-3-) o & |-5-[2-(H & o}r] =) o ZA] | o] 2] v] H —4-o} 9l ; A A (125mg, 0.258mmol, 94.17% &)= H

ojA A A E AT

UPLC-MS &4 (2%, €714d): rt = 1.20+%, m/z = 380.3/382.2/384.2 [M+H]+, 86% w=i=. 1H NMR (400 Miz,
DMSO-D6) & 10.86 (s, 1H), 9.29 (s, 2H), 8.50 (t, J = 6.0 Hz, 1H), 7.68 (d, J = 7.8 Hz, 1H), 7.34 (d,
J=8.2Hz, 1), 7.30 - 7.17 (m, 1), 7.07 (t, J = 7.7 Hz, 1H), 6.99 (q, J = 8.1 Hz, 1H), 4.18 (t, J =
4.9 Hz, 2H), 3.63 (q, J = 7.1 Hz, 2H), 3.12 - 2.95 (m, 4H), 2.60 (t, J = 5.3 Hz, 3H).

4.4 2-FEEN-[2-(1H-YE-3-L) e 1-8-H2-6,7-T 3| == 27 = [5,4-b1[1,4] §AF -4-0} 7]
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[0760]
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[0762]
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,HN_"‘:‘ _/"‘ H
r,%» o
Y
cl xN/“‘N”

! 2,6-T)ZF 2 2-N-[2-(11-21&5-3-2) & |-5-[2- (W & o} 1| 1= ) o EA] ] 9] 2] v -4-0} ] ; AL

(1 00 eq, 120mg, 0.2476mmol)S A}&3te] 2wk Wb 4o ulgl A|Fdte] 2-FZZ-N-[2-(1H-¢1=E-3-)o & |-
g-mE-6, 7-tJslo] =2 I v E[5,4-b][1,4] AR -4-0}71(90mg, 0.246mmol, 99.36% &)< )Wl wx=

At
UPLC-MS #2128, 4714): rt = 1.13%, m/z = 344.1/346.1 [M+H]+, 94% <=

1H NMR (400 MHz, DMSO-D6) & 10.75 (s, 1H), 7.62 (d, J = 7.8 Hz, 1H), 7.29 (d, J = 8.1 Hz, 1H), 7.11
(d, J = 2.3 Hz, 1), 7.07 - 6.96 (m, 1H), 6.96 - 6.89 (m, 1H), 6.55 (t, J = 6.0 Hz, 1H), 4.11 (¢, J =
4.4 Hz, 2H), 3.47 (g, J = 7.0 Hz, 2H), 3.38 (t, J = 4.4 Hz, 2H), 2.92 (s, 3H), 2.85 (t, J = 7.7 Hz,
2H).

AA 4 a4
3-(4-((2-(11-9 E-3-9) s & ) o} 12 )-8-v| & -7, 8-1) 3 o| = 2 —6H-3] 8] 1| = [5,4-b] [1,4] A -2-d ) 2 D -
2(1H)-<

ey
P
““-J/ A== NH

oy L\\[j

N

H 2-F 2 2-N-[2-(1H-¢5-3-9) & ]-8-w| & -6, 7-T] sfo] =& 1| g v = [5,4-b] [ 1, 4] & A} -4-0} 7]
(85mg, 0.232mmol) % (2-24-1,2-t3lo] =2y g v-3-U )W 2AH(48mg, 0.349mmol )< *}J%M Ak W 5h
o we} Az, & EAS iso-Hex W EtOAc(0-100%; v/v)e} 1 f%%% EtOAc W MeOH(0-10%; v/v)<] TFHl=Z &
2ot A9 AzvtEad Y (20g FRE A o) GAste] 3-[4-[2-(1H-2E-3-%) o Do} = ]-8- & -6, 7-T]
stolm g d @ E[5,4-b][1,4] A 2 -2-9 |9 2] P -2-2 (24mg, 0.0567mmol, 24.38% &)< WA 1A= AY
o AAd 44 AE-dE THAEE FAurh. ol Tt FJHE EAT Fx Utk 3-(U-((2-(1H-9=
—3—%1)oﬂEE‘)o}ﬂli)—S—ﬂl%‘—%8—\’48}01Ei—6H—J1ﬂﬂlE[5,4—b][1,4]%A}ﬂ—2—%)4ﬂ‘a—2—a

h:'_'\/ _-"f
g“-i//_\—"‘wu
N7 | o
I\‘TA:‘N Iil/
N oH UPLC-MS 5241 (4%, 9A7]4): rt = 1.82%, m/z = 403.4 [MHH]+, 95% %%, 1H NMR (400 Miz,

DMSO-D6) & 10.84 (s, 1H), 8.58 (s, 1H), 8.15 (s, 1H), 7.58 (d, J = 7.9 Hz, 1H), 7.34 (d, J = 8.0 Hz,
M), 7.21 (d, J = 2.3 Hz, 1), 7.12 - 7.03 (m, 1H), 7.04 - 6.91 (m, 2H), 6.78 (s, 1H), 4.24 (t, J =
4.4 Hz, 2H), 3.64 (q, J = 7.0 Hz, 2H), 3.51 (s, 2H), 3.11 (s, 3H), 2.99 (t, J = 7.6 Hz, 2H). 1H #&F

A S

AAld  45: ($)-3-(4-((2-(1H-Q B-3-Q) o & ) o} 1| .= )-7-(HI EA ¥ | )-7, 8-T) Sto| = 2 —6H-T] 1| = [5,4-D
11,4182 -2-) I & -2(1H) -

HN =

o,

0]
Er‘:\ﬁo M H

H (79)-2-FZ 2-N-[2-(1H-Q1=-3-Y) o & |-7-(H| EA| ¥ &l )-7 , 8-] &} o] = 2 —6H-T] 2| 1| =[5, 4-
b1[1,4]EAFZI-4-0}71(150mg, OMMmU 2 (2-3lo|EEA]-3-T] Y ) R E2H(84mg, 0.602mmol)S A}l A
dF Wb 5hof] whel AlxE. X EAS B (5%l A 95% A k=) U] MeCNe® f8]8tE A Ad a2
nfE T (23g FFEZ A 93] AAste] 3-[(79)-4-[2-(1H-AE-3-L) o olr| = |-7-(H EA W& )-7,8-1] 5}
olEZ-6H-T & m % [5,4-b][1 ,4]%@{1 -9 198 d-2-2(41mg, 0.0920mmol, 22.92% FH&)<S M A= AY
. AAle 45¢ AE-oEm IR E HAeth ol Ed vy FHE EAT & vk (5)-3-(4-((2-(1H-

10
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[0776]

[0777]
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Q1%-3-2) o &) o} )7 (W] H A W] )7, 8] 8Fo] = 2611 2] 5 K= [5,4-b] [1,4] G A -2-21) 7] 2] (-2

HN—,
r=”—'< I
1
“NH
N”L\.fuj
SN on UPLC-MS EX (4%, AHA): rt = 1.328, m/z = 433.4 [M+H]+, 97% <=%=. 1H NMR (400

MHz, DMSO-D6) & 10.84 (s, 1H), 8.53 (s, 1H), 8.19 - 8.06 (m, 1H), 7.58 (d, J = 7.8 Hz, 1H), 7.53 (s,
1H), 7.34 (dd, J = 8.1, 1.0 Hz, 1H), 7.21 (d, J = 2.2 Hz, 1H), 7.10 - 7.03 (m, 1H), 7.03 -6.90 (m,
2H), 6.85 (s, 1H), 4.18 - 3.99 (m, 2H), 3.73 (s, 1H), 3.66 (q, J = 6.9 Hz, 2H), 3.48 - 3.40 (m, 2H),
2.99 (t, ] = 7.6 Hz, 2H). 40 #ZE = &L,

1H NMR (400MHz, #l®t&-D4) & 8.54 (d, J = 8.2 Hz, 1), 7.95 (d, J = 5.4 Hz, 1H), 7.63 - 7.55 (m, 1H),
7.29 (dq, J =8.1, 1.1 Hz, 1H), 7.11 (s, 1H), 7.09 - 7.03 (m, 1H), 7.03 - 6.94 (m, 1H), 6.81 (dd, J =
7.5, 5.5 Hz, 1), 4.19 - 4.07 (m, 2H), 3.78 (t, J = 7.1 Hz, 3H), 3.52 - 3.43 (m, 2H), 3.40 (s, J = 1.0
Hz, 3H), 3.08 (t, J = 7.2 Hz, 2H).

A e 460l T FA
46.1 tert-%8 N-[(IR)-1-(FEA¥E)-2-(2,4,6-EF Z2 291 d-5-U) SA - & |7t 2u}H| o] E

2,4,6-E8Z2298n|d-5-8(1.00 eq, 0.30g, 1.43mmol) 2 tert-#¥ N-[(1S)-1-
EX-o " ]7F2 8 0] E(1.10 eq, 0.32g, 1.57mmol)E AHE&Fe] Ak Wk 1o wleh A%
b ) 18-20% EtOAc® &8st AY A=ntE1ei9 (40g A7)l 93 FAIst] tert-F-
N-[(IR)-1-(HMFA MY )-2-(2,4,6-E2| S22 3] g1 -5-Y ) A - & ] 7} 2 v} o] E(380mg,  0.983mmol,
68.77% TE&)E WA AAZ AU},

UPLC-MS E41: (28, 97]A4): rt = 1.228, o]23} 315, 1009 %=

1H NMR (400 MHz, DMSO-D6) & 6.97 (d, J = 8.2 Hz, 1H), 4.19 (dd, J = 9.8, 4.8 Hz, 1H), 4.07 (dd, J =
9.7, 6.4 Hz, 1), 3.98 - 3.91 (m, 1), 3.43 (d, J = 6.1 Hz, 2H), 3.28 (s, 3H), 1.39 (s, 9H).

46.2 tert-¥d N-[(IR)-1-[[2,4-HEZZ-6-[2-(1H-U E-3-Q) s Eo}n| =15 ] 5-A | S A W & | -2-H| A
-dd]7l=ntd ol E

HN~—\,

e ler&(4.2mL) Wl tert-E N-[(IR)-1-(MFEAME)-2-(2,4,6-E] FZ 23] 2 n|d-
5-d)ZAl-o & |7t =n o] E(1.00 eq, 0.38g, 0.983mmol)  EHEFV(1.05 eq, 0.17g, 1.03mmol)S A}-&3}e
AWk W 2ae wet AlxE. HEES 55 AXAAA F4 ARES ARen, olE wykshHA E(10nL)ol
HEAIZTH AdE dgdE st nAE A el AxAA tert-FE N-[(IR)-1-[[2,4-t] 22 2-6-[2-
( E-3-d)deoln = ]u gnd-5-A |2 A H g |-2-1| EA] -0 &l | 7} 26} o] E (534mg, 0.942mmol, 95.81% <+
I}

R
= 3 AR A,

UPLC-MS #4128, @714): rt = 1.29%, m/z =510.3/512.3/514.3 [M+H]+, 95% <%= .

Ift

1H NMR (400 MHz, DMSO-D6) & 10.84 (s, 1H), 7.91 (s, 1H), 7.67 - 7.59 (m, 1H), 7.35 (dt, J = 8.2, 1.0
Hz, 1), 7.19 (d, J = 2.4 Hz, 1H), 7.12 - 7.06 (m, 1H), 7.05 (d, J = 7.7 Hz, 1), 6.99 (ddd, J =

7.0, 1.1 Hz, 1), 3.96 (d, J = 6.3 Hz, 1H), 3.88 (t, J = 6.5 Hz, 1H), 3.63 (q, J = 6.9 Hz, 2H), 3.38
(s, 2H), 3.24 (s, 3H), 3.09 (q, J =7.1Hz, 1), 2.99 (t, J = 7.6 Hz, 2H), 1.40 (s, 9H).

46.3 2,6-tEF22-N-[2-(1H-915-3-9) D ]-5-[(2R)-2-0}u] =-3-W| BEA|-Z 2 ZA| | Fg 0| d-4-o}7; G4

_94_



[0778]

[0779]

[0780]

[0781]

[0782]

[0783]

[0784]

[0785]

[0786]

[0787]

[0788]
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”‘“\L
/L\[ NH‘
HE tert-%€ N-[(IR)-1-[[2,4-T)Z 2 &2-6-[2-(1H-¢1&-3- %‘)011%‘0}11]5 v ud-5-d 1=
Al ]-2-H| ZA]-o & |7} 28l 0] E(1.00 eq, 0.53g, 1.05mmol)E AF&3te] Uyl wbd 3o wha} A xslo] 5-
[(2R)-2-0}r]| :=-3-H| BEA|-Z 2 ZX]]-2 6-T| F 22 -N-[2-(1H-A =-3- °‘)°ﬂ‘é]u4ﬂulﬂ—4 o}l ; A2+ (465mg,
0.937mmol, 89.54% &)< oA A mAZ AL},

UPLC-MS #4128, @714): rt = 1.13%, m/z = 410.3/412.3/414.2 [MHH]+, 92% <%=,

1H NMR (400 MHz, DMSO-D6) & 10.85 (s, 1H), 8.59 (s, 3H), 8.48 (t, J = 6.0 Hz, 1H), 7.68 (d, J =

Hz, 1), 7.37 - 7.30 (m, 1H), 7.20 (d, J = 2.3 Hz, 1H), 7.10 - 7.03 (m, 1H), 7.02 - 6.95 (m, 1H), 4.21
(d, J = 6.2 Hz, 1H), 4.06 (dd, J = 10.1, 5.6 Hz, 1H), 3.75 - 3.68 (m, 1H), 3.69 - 3.58 (m, 4H), 3.32
(s, 3H), 3.04 - 2.93 (m, 2H).

6.4 (R)-2-222N-[2-(1H-AE-3-) D ]-7-(FZA W ”)-7, 8-t o] = 2615 2] Wl & [5,4-b] [1,4] SA}
A-4-o}7)

Wi
T
e e

Feay

| ”j\ C 5-[(R)-2-0PU -3 B A -2 EA] -2, 6-T) 2 E-N-[2- (111 5-3-9) e & ] 7] 2] o] el
4-0}1; A4 (1.00 eq, 0.47g, 0.937mmol)S AF8-3Fe] ARk W 4o we} Axzste] (7R)-2-FZ2-N-[2-(1H-
Sl E-3-)d g |-7-(HEA HE)-7,8-T] 8l o] = 2 -6H-3] g 1] = [5,4-b] [1,4] SAZ -4-0}71 (0. 34g, 0.833mmol ,
88.97% T&)& WlolX A AR AU},

UPLC-MS &A1 (2%, @714): rt = 1.06%, m/z = 374.2/376.1 [M+H]+, 93% <X

1H NMR (400 MHz, DMSO-D6) & 10.79 (s, 1H), 7.66 (d, J = 7.8 Hz, 1H), 7.33 (d, J = 8.1 Hz, 1H), 7.27
(d, J =3.2Hz, 1), 7.16 (d, J = 2.3 Hz, 1H), 7.12 - 7.03 (m, 1H), 7.03 - 6.94 (m, 1H), 6.72 (t, J =
5.9 Hz, 1H), 4.04 (dd, J = 10.7, 4.0 Hz, 1H), 3.96 (dd, J = 10.7, 2.9 Hz, 1H), 3.70 - 3.59 (m, 1H),
3.52 (g, J = 6.9 Hz, 2H), 3.38 - 3.33 (m, 2H), 3.29 (s, 3H), 2.90 (t, J = 7.7 Hz, 2H).

Ared 460 (TR)-2-(5-ZF L 2-3-7) 2 )-N-[2-(1H-A E-3-Q) o D ]-7-(H| EA W & )-7,8-T] o] = 2 -6H-7) 2]
%2 [5,4-b][1,4]$A-4-0}31

HN—

j: J\,CJ

y (TR)-2-FZ2-N-[2-(1H-$1 &-3-) o & |-7-(H = A v & )-7,8-] &} o] = 2 -6l-3] 2] m] =
[5,4—b][1,4]%/\}73—4—0}?1(1.00 eq, 100mg, 0.249mmol) 2 5-ZF 0 =y gd-3-HE4H2.00 eq, 70mg,
0.498mmol)S ARgsto] Uk ¥Wb 5ho)l wial AxFE. F E2AS iso-Hex W 0914 100%(v/v) EtOAc T-HiE &
g3tz Y ARvEIHI (20 AR o] AFAste] (R)-2-(5-FF2-3-9 9 )-N-[2-(1H-E-3-4) 9
g ]-7-(HEA W " )-7, 8-t gto] =2 -6H-F 2| W] = [5,4-b] [1,4] SAF -4-0}71(62mg, 0.143mmol, 57.36% T8&)<
s A2 A

UPLC-MS #A1 (4%, 9714): rt = 1.86%, m/z = 435.4 [M+H]+, 100% <%

1H NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 9.23 (t, J = 1.8 Hz, 1H), 8.60 (d, J = 2.9 Hz, 1H), 8.30 -
8.16 (m, 1H), 7.63 (d, J = 7.8 Hz, 1H), 7.34 (dt, J = 8.1, 1.0 Hz, 1), 7.20 (d, J = 2.3 Hz, 1H), 7.15
- 7.03 (m, 2H), 7.03 - 6.93 (m, 1H), 6.56 (t, J = 5.9 Hz, 1H), 4.13 - 4.01 (m, 2H), 3.78 - 3.65 (m,
3H), 3.45 - 3.35 (m, 2H), 3.32 (s, 3H), 2.99 (dd, J = 8.9, 6.4 Hz, 2H). 19F NMR (376 MHz, DMSO-D6) &
-128.10.
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AAe] 474 gt FHA

47.1  tert-F8 N-[(IR)-1-[[2,4-HE2E6-[2-(6-FTFL2-1H-UAE-3-L) A Dol7| =] 2P d-5-L [ SA] o]
g]-2-H 5 A - ]7t2ntH o =

HN\
/\,/

H

” Q.
/LM. th \)\ JL J<
: o Ne o ek (4.3mL) W tert-F&" N- [(1R)—1—(uﬂ%f\1uﬂ'a)—2—(2 4,6-E S22 gr]
d-5-) S A]-o| D |7} 2 R[0] E(1.00 eq, 250mg, 0.647mmol) % 2-(6-FF L 2-1H-91E-3-)olgho}l(1.10
eq, 127mg, 0.714mmol) S AF&-3te] ARk WH 220 w} AxE, HFES F
o, o]Z mukalHA E(50nL)e] FEAIATH. AHE AL ofzpslal LA
N-[(IR)-1-[[2,4-T) EFZ 2-6-[2-(6-ZF 2 2-1H-2 5-3-2 ) o & o}m] 1= ] 3] g] 7]
g 172 8kH o] E (290mg, 0.472mmol, 73.00% ?%)E mA AR A,

Hz2=A1A %” FFES Ao
A &tol] AZRAIA tert-5¥
5= |5 A W & |-2-v]| B A] -9

S

rE i

UPLC-MS #4128, @714): rt = 1.29%, m/z = 529.3/531.3/533.3 [MHH]+, 86% <%=.

1H NMR (400 MHz, DMSO-D6) & 10.88 (s, 1H), 7.87 (s, 1H), 7.58 (dd, J = 8.6, 5.5 Hz, 1), 7.14 (d, J =
2.3 Hz, 1), 7.07 (dd, J = 10.2, 2.3 Hz, 1H), 7.02 - 6.91 (m, 1H), 6.80 (ddd, J = 9.8, 8.6, 2.4 Hz,
1), 3.94 - 3.78 (m, 3H), 3.70 - 3.39 (m, 2H), 3.38 - 3.30 (m, 2H), 3.21 (d, J = 15.4 Hz, 3H), 2.92
(t, J =7.6Hz, 20), 1.34 (d, J = 0.8 Hz, 9H).

47.2  2,6-HEREN-[2-(6-FF L 2-1H-AE-3-¢2) AN ]-5-[(2R)-2-0}V] =-3-| 5 A -2 2 FA] | o] 2] v| T -4-o}

L tert-Fg  N-[(IR)-1-[[2,4-T] 22 2-6-[2-(6-FF 2L Z-1H-2E-3- ) el Do}r] =] 7]

] ]-2-w| EA] - & |7} 21} o] E (220mg, 0.416mmol) S AF&3sle] Uwk Wb 3o whal A% .
=4& EtOAc/MeOH(TEA W 1%9)E Abgste A9 azvtEadyd o8] AASte] 2,6-T
N-[2-(6-ZF L 2-11-915-3-Y) ol & ]-5-[ (2R)-2-0} 1] le—-3-m| H A - 2 Z 2] | 3] 2] m] |l -4-0} 11 (70mg,
0.159mmol, 38.08% &)< §]‘ﬂ,‘/‘—'13i BATt.

T

o

Ao

>,

=,

BN mﬂ

UPLC-MS #4128, @714): rt = 1.18%, m/z = 428.0/430.0/432.0 [MHH]+, 97% <%=,

1H NMR (400 MHz, DMSO-D6) & 10.87 (s, 1H), 7.56 (dd, J = 8.7, 5.5 Hz, 1H), 7.15 (d, J = 2.3 Hz, 1H),
7.07 (ddd, J = 10.2, 2.4, 0.5 Hz, 1H), 6.80 (ddd, J = 9.8, 8.6, 2.4 Hz, 1H), 4.05 (q, J = 5.3 Hz, 2H),
3.88 (dd, J = 9.9, 3.7 Hz, 1), 3.61 - 3.49 (m, 3H), 3.22 (s, 1H), 3.20 (s, 4H), 3.01 (dd, J = 13.5,
7.1 Hz, 1), 2.92 (t, J =7.4 Hz, 2H). 11 9|3= #AZHA] L.

bl[1,4] A -4-0}71

HM- "1

F—%, j 7
N'l“t’\‘j
cl A il ’L" TR
& 5-[(2R)-2-0o}] e-3-H| BA - Z 2 Z A ]-2 6-T] 2 22 -N-[2-(6-FF L 2-1H-AE-3-4)
]9 g1 d-4-0171(70mg, 0.163mmol)S AM&ste] Uddt Wi 4o wel A3t (TR)-2-FZ2Z-N-[2-(6-FF 2
2-1H-Q1E-3-) A2 1-7- (A 5 A H ' )-7, 8-t 3l o] =2 —-6H-T] 2| 1| &= [ 5, 4—b][1 415 A7 -4-0191 (50mg
0.115mmol, 70.27% <=&)& wlo|A A A Z AUTt. ¥k-Sol= 140TCoA F 13A)7F S b5 vlo]|a =yl FA}
F717F stk Hel fojgtt.

UPLC-MS 41 (2%, @714): rt = 1.07%, m/z = 392.3/394.3 [M+H]+, 90% <X

1H NMR (400 MHz, DMSO-D6) & 10.83 (s, 1H), 7.61 (dd, J = 8.6, 5.6 Hz, 1H), 7.24 (d, J = 3.2 Hz, 1H),
7.12 (d, J = 2.2 Hz, 1H), 7.05 (dd, J = 10.2, 2.4 Hz, 1H), 6.82 - 6.75 (m, 1H), 6.71 (t, J = 5.9 Hz,
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1H), 4.03 - 3.85 (m, 3H), 3.60 (s, 2H), 3.44 (dd, J = 8.5, 6.3 Hz, 2H), 3.25 (s, 3H), 2.87 - 2.79 (m,
2H).

AAl 47 (R)-3-(4-((2-(6-EF L2 Z-1H-UE-3-Y) &) o}u| = )-7-(H EA ¥ € )-7,8-T] FFo| =2 -6H-F 2| ]| =
[5,4-b]1[1,4] A1 -2-9) H & A-2(1H)-&

: 2 (TR)-2-Z22-N-[2-(6-ZFLE-11-95-3-2) ol & |-7-(HZA v & )-7,8-T] &}o| = & -
6H-3] 2] M 2 [5,4-b]1[1,4] A ~4-0}W1 (50mg, 0.128mmol) 2 (2-3}o]==A|-3-v] &) B E4H(27mg, 0.191mmo
)& AFgshe] duk W 5pell wel AlxE. 2 EFS B (6%l 95% A EF ) Ul MeCNeZ &85+
A Ad F2etEadd(23g ZFEHAD A o] A 3-[(TR)-4-[2-(6-FFLZ-1-AE-3-Y) o &o}n|
L ]-7-(HEAHE)-7,8-t]slo] =2 -6H-3] 2] V]| = [5,4-b] [1,4] A2 -2-Y | 3] 2] 91 -2-2(11ng, 0.0232mmo] ,
18.18% &)< 34 uAZ AT,

A e 478 AE-oE TWolAIE AETh. ol HI v dH=E &4 F£x dvk: (R)-3-(4-((2-(6-ZF
S Z2-1-95-3-2) o g)olu =) -7-(HEA W & )-7,8-T] s}o] =2 -6H-3 ] 1] = [5,4-b] [1,4] A} -2- ) 1] 2] -

. < UPLC-MS 2241 (4%, AHd): rt = 1.34%, m/z = 451.3 [M+H]+, 95% =%. 1H NMR (400
MHz, DMSO-D6) & 10.91 (s, 1H), 8.47 (brs, 1H), 8.16 (s, 1H), 8.11 (brs, 1H), 7.55 (dd, J = 8.7, 5.5
Hz, 1H), 7.51 (brs, 1), 7.21 (d, J = 2.2 Hz, 1H), 7.10 (dd, J = 10.2, 2.4 Hz, 1H), 6.92 (brs, 1H),
6.89 - 6.78 (m, 2H), 4.15 - 4.01 (m, 2H), 3.73 (m, 1H), 3.65 (q, J = 7.0 Hz, 2H), 3.45 - 3.35 (m, 2H),
3.31 (s, 3H), 3.02 - 2.93 (t, 2H). 19F NMR (376 MHz, DMSO-D6) § -122.36 (td, J = 10.0, 5.5 Hz).

AA e 484 A FTA

48.1 tert-F€
N-[(1R)-1-[[2,4-T] &2 2-6-[2-(1H-U E-3-L) N EA] |9 F v D -5-L 1S A A & ] -2-H| A - & ] 72 n}H] o] E

H,N"I

= 0

& fl‘ ¥ T
VA )\HJ\OJR

o

) it o

; < -40CoN A tert-F€ N-[(IR)-1-(FIEAWE)-2-(2,4,6-E| Z 223 2| n|d-5-U )24
-o| g 17} =2 ube o] E(590mg, 1.53mmol) 2 EHEZ(246mg, 1.53mmol)S AR&3to] Ak Wby 2bol] whel Az,
Z AL 8:10A4 3:1 akEtOAcE &E3te 29 azvtEadmd o AASS tert-%E N-[(1R)-1-
[[2,4-9F22-6-[2-(11-NE-3-L) A EA ]9 g n] A -5-A | A W & | -2-w| 5 A -of & | 7} 2 v} W] ©] E (350mg,
0.684mmol, 44.85% )& WA uAZ A},

"

:"-?
cl=

=

UPLC-MS EA4 (48, 9714): rt = 2.28%, o]23} e, 98% k.

1H NMR (400 MHz, DMSO-D6) & 10.89 (s, 1H), 7.63 (d, J = 7.9 Hz, 1H), 7.35 (dq, J = 8.1, 0.9 Hz, 1H),
7.25 (d, J = 2.4 Hz, 1H), 7.08 (ddd, J = 8.2, 6.6, 1.2 Hz, 1H), 7.00 (ddt, J = 7.8, 6.9, 0.8 Hz, 1H),
6.79 (d, J = 8.2 Hz, 1H), 4.62 (t, J = 7.1 Hz, 2H), 4.08 (dd, J = 10.2, 5.2 Hz, 1H), 4.03 - 3.91 (m,
1H), 3.90 - 3.81 (m, 1H), 3.33 (d, J = 6.1 Hz, 2H), 3.22 (d, J = 7.4 Hz, 5H), 1.37 (s, 9H).

48.2 (2R)-1-[2,4-H 22 2-6-[2-(1H-UE-3-L) AN FA | v D -5-L | A -3-F| FA -Z 2 H-2-0}7]; G4+
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HN—
/’-‘—':C- I 8]
0L )
0 _/ NH; &)
NL)\H:O H”
cI N tert-58 N-[(1IR)-1-[[2,4-T) F &2 Z-6-[2-(1H-1E-3-2) o ZA] |9 g ] D -5- | &
Al g |-2-w| E Ao & |7} 2 uk 0] E(1.00 eq, 350mg, 0.657mmol)S Ab&ate] Ak wkwl 30 whel %8l

213
(2R)-1-[2,4-HF 22 -6-[2-(1H-VE-3-D) ol 5 A | 9] g | D -5- | S A]-3-H| FA] - 2 3-2-0}01 5 §14F4] (210mg,
0.422mmol, 64.25% S&)& RN IAZ AAJTk. PLC-MS A 2%, @714): rt = 1.13%, w/z =
411.2/413.1/415.2 [MH]+, 90% <=%. 1H NMR (400 MHz, DMSO-D6) & 10.95 (s, 1H), 8.39 (s, 3H), 7.63 (d,
J =7.8Hz, 1H), 7.36 (d, J = 8.1 Hz, 1H), 7.28 (d, J = 2.4 Hz, 1H), 7.09 (t, J = 7.5 Hz, 1H), 7.00
(t, ] =7.4Hz, 1H), 4.66 (t, J =7.1Hz, 2H), 4.16 (q, J = 2.4 Hz, 2H), 3.57 (s, 2H), 3.29 (s, 3H),
3.23 (t, J =7.1Hz, 2H). 1HE %é HA] gston & vast FHAS 7ol

48.3  (TR)-2-ZE2Z-4-[2-(1H-QE-3-Y) A EA] |-7-(HIEA v & )-7,8-t]slo| E2-6H-3 2] v| = [5,4-b][1,4]5
AR

HN—-\

oy L

N’ﬁ“‘w/o
oA TR - o
: (2R)-1-[2,4-81 2 2-6-[2-(IH-¢1E-3-) AN EA | T 2|1 D -5-L | S A]-3-v| EA| - L 2 -
2-o}ml; &3 A4d (180mg, 0.402mmo1) < AF-&-3}od Ak e 49 uf-2} 21155}0%
(TR)-2-FZ2-4-[2-(1H-91E-3-2) N EA] |-7-(A EA W & )-7,8-t] 8Fo] = 2 -6H-3] 2] ] :2 [5,4-b][1,4] AR (15
Omg, 0.344mmol, 85.61% —rg)% sl A2 AU}

UPLC-MS &A1 (28, 99714): rt = 1.09%, m/z = 375.2/377.1 [M+H]+, 86% <=X=.

1H NMR (400 MHz, DMSO-D6) & 10.83 (s, 1H), 7.97 (d, J = 3.2 Hz, 1H), 7.59 (d, J = 7.9 Hz, 1H), 7.30
(d, J =8.1Hz, 1), 7.17 (d, J = 2.3 Hz, 1H), 7.03 (t, J = 7.5 Hz, 1H), 6.94 (t, J = 7.4 Hz, 1),
4.40 (¢, J = 7.3 Hz, 2H), 4.06 - 3.86 (m, 2H), 3.65 (s, 1H), 3.25 (s, 3H), 3.07 (t, J = 7.3 Hz, 2H).
2H #FEA G = AT ob.

AAe] 48 3-[(TR)-4-[2-(1H-AE-3-4) AN EA] |-7-(HEZA H € )-7,8-H 3lo]| =2 -6H-H | 7] = [5,4-b][1,4] &A}
A-2-d1-18-9 gld-2-&

-
T ;\ &

L

H° (TR)-2-2 2 2-4-[2-(1H-21 5-3-9) o] EA] |-7-(H| ZA W] & )~7, 8-T] B o] = 2 ~6H-7] 2] v] ==
[5,4—b][1,4]%/\]-7ﬂ(100mg, 0.229mmol) @ (2-2-1,2-t3lo] =23 e]d-3-9) B EA4H(48mg, 0.344mmol)S A}
g3l Auk b shell whel AlxE. & E22S iso-Hex W EtO0Ac(0-100%; v/v)¢ = t3 EtOAc W MeOH(0-
10%; v/v)e Tz &8ss A% a=2vtEa#dy](20g FFEYADC &) AAsta olojA E(0.1% NH3) W
MeCN(0.1% NH3) (0%l A1 95%; v/v)e]l THj& gdats A A= a=ntEady(12g 7HEH A 93] HAsto
3-[(7R)-4-[2-(1H- E-3-L) o ZA |-7- (| EA| & )-7,8-t) }o] =2 -6l-T] & v 2 [5,4-b] [1,4] SAI-2-2 |-
-3 2] 9 -2-2(47mg, 0.105mmol, 45.84% &)< WA uAZ AQtt. HAAld 488 AE-ol= TWHo|A 3=
Aet. ot =3I gS oz 24T Fx Aok (R)-3-(4-2-(1H-915-3-2) ol EA])-7-(H S A w & )-7,8-1]
stol = 2 -6H-1] 2| 1] = [5,4-b][1,4] &AM -2- ) ] 2l el -2-&

X e
-
mm/{[_uj\/[l\
N om UPLC-MS #21 (4%, 7)) rt = 1.64%, m/z = 343.3 [M+H]+, 97% <%=. 1H NMR (400
MHz, DMSO-D6) & 13.86 (s, 1H), 10.89 (s, 1H), 8.51 (s, 1H), 8.28 (s, 1H), 8.17 (s, 1H), 7.61 (d, J =
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7.9 Hz, 1H), 7.35 (d, J = 8.1 Hz, 1H), 7.25 (s, 1H), 7.07 (t, J = 7.5 Hz, 1H), 6.98 (s, 2H), 4.63 (s,
2H), 4.08 (s, 2H), 3.79 (s, 1H), 3.42 (d, J = 6.3 Hz, 2H), 3.18 (s, 2H), 2.54 (s, 3H).

AAe 49 (7R)-2-(3,5-HEF L 239 )-N-[2-(1H-A=-3-L) AN & ]-7- (| SA W & )-7,8-T] 3} o] =2 ~6H-¥ E] 1|
=[5,4-b1[1,4]1 &AL -4-0}q1
HM—,

r [\
N,

Lot

(TR)-2-FZZ-N-[2-(1H-¢1&-3-) ol & |-7-(Fl EA v & )-7,8-t] &}o] = 2 -6l-] 2] v| =
BAﬁHLM%414ﬂHGOOeQ 150mg, 0.373mmol) % 3,5-UZFQZ AR EZXH(1.00 eq, 59mg,
0.373mmol)& AF&3le] Auk ¥R 5pol] wEl Alxd. & BAE iso-Hex Wl 0914 100%(v/v) EtOAce] THl=
Soats A ARvEIHT (40g Aol o8 BAIste] (7TR)-2-(3,5-HEF 2= )-N-[2-(1H-T=-3-¢) ]l
2 ]-7-(HEA e )-7,8-t)5lo] =2 -6H-3] v = [5,4-b] [1,4] A7 -4-0} 9 (58mg, 0.128mmol, 34.43% &)<
G A2 AU

\IN oo

UPLC-MS #A41 (4%, 9714): rt = 2.18%, m/z = 452.4 [M+H]+, 100% &%,

1H NMR (400 MHz, DMSO-D6) & 10.82 (s, 1H), 7.90 - 7.77 (m, 2H), 7.72 - 7.58 (m, 1H), 7.35 (dt, J =
8.1, 1.0 Hz, 1), 7.26 (tt, J =9.0, 2.5 Hz, 1), 7.20 (d, J = 2.3 Hz, 1), 7.14 - 7.03 (m, 1), 7.03
- 6.91 (m, 2H), 6.53 (t, J = 5.9 Hz, 1H), 4.18 - 3.99 (m, 2H), 3.82 - 3.59 (m, 3H), 3.47 - 3.35 (m,
2H), 3.31 (s, 3H), 3.04 - 2.94 (m, 2H). 19F NMR (376 MHz, DMSO-D6) & -110.24.

AAld 50 2-(3-Z2 2 29d)-N-[2-(1H-Q1E-3-Y) N & 1-7,8-T] 8l o] == -6H-H F] v| = [5,4-b] [1,4] A} 7 -
4-o}w1

™ M

L’J 2-F2E-N-[2-(1H-1&E-3-) e ]-7,8-t] 3o = 2-6H-T] | M| £ [5,4-b] [1,4] SAPR -4-o} 7]
(1 00 eq, 75mg, O. 227mmol) D 3-ZFoZHlAREZA(1.50 eq, 48mg, 0.341mmol)S AFg&3le] Ank HFH 530
ool Azd. 9 BB Dus A s A2 BAAYL 2 ANES NeON +0.1NH3/E +0.1% NH3C.2
Lgste 94 A9 azetEad e &) AAse] 2-(3-FF 2 d)-N-[2-(1H-1 &E-3-¢) o & ]-7,8-T] 5} 9]
= 2-6H-9] 2 W) = [5,4-b][1,4]1 A A -4-0}R1 (17mg, 0.0423mmol, 18.62% =& )& wlo] x4 1A= AT},

UPLC-MS #41 (4%, @714): rt = 2.01%, m/z = 390.3 [MHH]+, 97% T

1H NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 8.07 (dt, J = 7.9, 1.3 Hz, 1H), 8.02 - 7.88 (m, 1H), 7.65
(d, J =7.8Hz, 1H), 7.46 (td, J = 8.1, 6.1 Hz, 1H), 7.39 - 7.31 (m, 1H), 7.28 - 7.15 (m, 2H), 7.13 -
7.03 (m, 1H), 7.03 - 6.94 (m, 1H), 6.82 (d, J = 2.8 Hz, 1H), 6.34 (t, J = 6.0 Hz, 1H), 4.14 (t, J =
4.3 Hz, 2H), 3.71 (g, J = 7.0 Hz, 2H), 3.52 - 3.38 (m, 2H), 3.06 - 2.92 (m, 2H).

19F NMR (376 MHz, DMSO-D6) & -113.94.

AAe 51 2-(2-H"E o}E-5-Y)-N-[(3R)-2,3,4,9-B| Eg}slo| =2 -1H-7 2uE-3-Y ]-7, 8-T] 3} o] =2 ~6H-7]
2 U =[5,4-b1[1,4]1 &AL -4-0} 5]

: 2-FR2-N-[(3R)-2,3,4,9-6| Eg}3lo] =R -1H-7} 2ntE-3-91-7,8-T] fo] = 2 -6H-3 2] W] &=
[5,4-b][1,4] A -4-0}1(1.00 eq, 70mg, 0.197mmol) % 2-wWE-5-(¥|EZHE-1,3,2-t]SAEEH-2-Y )-
1,3-EJo}&(1.50 eq, 66mg, 0.295mmol)= AF&-3}e] Axt W 5hel] wel Axg. = E224E iso-Hex Wl 00 A
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100%(v/v) EtOAce]l T2 &elsle AE ARvtE2 3 (20g AH) ol AAste] 2-(2-HDE]o}&-5-Y)-N-
[(3R)-2,3,4,9-B| E&}s}o] = Z-1H-7}2u}£-3-21-7,8-U) 3}o] = Z-6H-3] &) v = [5,4-b] [1,4] 2 A} -4-0}7) (60m
g, 0.143mmol, 72.87% +&)& 3 mAZ AT},

UPLC-MS #41 (4%, 9714): rt = 2.23%, m/z = 419.2 [M+H]+, 100% &%,

1H NMR (400 MHz, DMSO-D6) & 10.72 (s, 1H), 7.96 (s, 1H), 7.33 (d, J = 7.7 Hz, 1H), 7.26 (dt, J = 8.0,
1.0 Hz, 1H), 7.03 - 6.95 (m, 1H), 6.95 - 6.85 (m, 2H), 6.10 (d, J = 8.2 Hz, 1H), 4.49 - 4.33 (m, 1H),
4.20 - 4.05 (m, 2H), 3.51 - 3.35 (m, 2H), 3.02 (dd, J = 14.9, 5.3 Hz, 1H), 2.95 - 2.76 (m, 2H), 2.72 -
2.62 (m, 1H), 2.60 (s, 8H), 2.17 - 2.06 (m, 1H), 2.04 - 1.92 (m, 1H).

AAd 52 2-(2,4-tHEdE o}E-5-9)-N-[2-(1H-21&-3-Q) ¢ & ]-7,8-1) 8}e| =2 —6H-Y F u| £ [5,4-b][1,4]S
AR -4-o})

S
T
nx/;%NJ\ )

M
4 H
N=

: 2-F R EN-[2-(1-Q1=-3-d) ol & ] -7, 8-T] Spo] = 22 -6l1-7] 2] M| ;= [5,4-b ] [1, 4] FAK] ~4-0} 7]
(1.00 eq, 100mg, 0.303mmol) = 2, 4- E] 1% 5-(4,4,5,5-HEZHE-1,3 2-T] AL B ZT-2-Y)-1,3-E]o} =
(1.50 eq, 109mg, 0.455mmol)S A}g3sle] Ayl ¥k 5ho) wet AxE. = E4S iso-Hex(95-100% EtOAcE &
g8 AAEE) W 0ollA 100%(v/v) EtOAce] Fvi= gelats Ad ARwEH (24g Azl oJa] FAlste] 2-
(2,4-t) | & E] 0} Z-5-2 )-N-[2-(1H-Q1 E-3-Y ) ol & ]-7, 8-t] &}o] = & -6H-3] 2| | = [ 5,4-b] [1,4] SAL R -4-0} 71 (87
mg, 0.214mmol, 70.58% =&)< WA ;A2 AJTh. UPLC-MS ¥4 (4%, 9714): rt = 1.77%, m/z = 407.3
[M+H]+, 100% <=%. 1H NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 7.60 - 7.55 (m, 1H), 7.35 - 7.31 (m,
M), 7.15 (d, J = 2.3 Hz, 1), 7.09 - 7.03 (m, 1H), 7.00 - 6.93 (m, 1H), 6.79 - 6.75 (m, 1), 6.32 (t,
J =59Hz, 1H), 4.13 - 4.06 (m, 2H), 3.62 (q, J = 6.8 Hz, 2H), 3.44 - 3.35 (m, 2H), 3.00 - 2.90 (m,
20), 2.70 (s, 3H), 2.55 (s, 3H).

A Ao 534 et F7HA
53.1 tert-%¥¥ N-[(1R)-1-[[2,4-t)E=2-6-[[(3R)-2,3,4,9-H E&3}o) =2 -1H-F}2HIZ-3-A o}n] = ]9 ] A
d-5-d |2 A HE |-2-H A - E ] 7l 2l o] E

I
T e

i |

{‘. 2 [o}
Q
o EHJLU/k:

L

i
: e 50CollAl ol gh&(3.4483mL) Wl tert—F& N-[(IR)-1-(H5AWE)-2-(2,4,6-E¢]
223 d-5-U) A - & ]7}2u 0] E(1.00 eq, 0.20g, 0.476mmol) 2 (R)-2,3,4,9-ElEg}slo| =2 -1H-
7}E21upE-3-0}71(1.10 eq, 0.097g, 0.523mmol)<S AFE3le] Auk W 2a0] wa} AxE. WHEES 55 1A
A 8 ARES dRen, oEF =L))ol EAAAT. BAE AEs oiste] tert-F¥ N-[(IR)-1-
[[2,4-T12 2 2-6-[[(3R)-2,3,4,9-E| Ee}slo] =2 -1H-7k2ukE-3- A Jofw] e | o] 2 W] T -5- | S A | & ] -2- 1 54
—o| & ]7k2nbw| 0] £(0.26g, 0.461mmol, 96.89% ~&)E WA A= A}

UPLC-MS #4128, @714): rt = 1.35%, m/z = 536.1/538.1/540.1 [MHH]+, 97% <%=.

1H NMR (400 MHz, DMSO-D6) & 10.74 (s, 1H), 7.70 (d, J = 8.0 Hz, 1H), 7.33 (d, J = 7.8 Hz, 1H), 7.25
(dt, J =8.0, 0.9 Hz, 1H), 7.10 (d, J = 8.0 Hz, 1H), 7.05 - 6.96 (m, 1H), 6.96 - 6.87 (m, 1H), 4.40 -
4.27 (m, 1H), 4.11 - 4.01 (m, 1H), 3.98 - 3.90 (m, 1H), 3.40 (d, J = 5.7 Hz, 2H), 3.26 (s, 3H), 3.06
(dd, J = 14.9, 5.3 Hz, 1H), 2.94 - 2.79 (m, 2H), 2.76 - 2.66 (m, 1H), 2.21 - 2.10 (m, 1H), 2.09 - 1.93
(m, 1H), 1.39 (s, 9H), 1.17 - 1.02 (m, 1H).

53.2  (3R)-N-[5-[(2R)-2-0}P] :=-3-H| B A -Z 2 ZA| ]-2,6-0) 2229 g v d-4- |-2,3,4,9-E Eg}3}o| =2~
1H-7t28}E-3-o}7); G4t
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ﬁ“¢’ ”*in C\L
A RN

:|
m’J\* l s

: N tert-F& N-[(IR)-1-[[2,4-TJ 22 =-6-[[(3R)-2,3,4,9-H E&}3}o| = 2-1H-7}F 2 R}E
-3-d ot [ u -5~ [ S A M e |-2-H| F A - & | 7} 2 0| o] E(1.00 eq, 0.25g, 0.452mmol)E AH&-3fe] ¢
HEowR 39wl Al &ske] (3R)-N-[5-[(2R)-2-o}n| e-3-H| EA -2 R EA]]-2,6-U 2 2-F g u|d-4-Y |-
3,4,9-H| Eg}sto] = 2 -1H-7} 2 ulZ-3-0}71 ; 3 4k¢1 (0.23g, 0.452mmol, 100.08% &)< Hlo|x| A AR A<

O

._ﬂ‘ ‘N

UPLC-MS &4 (2%, 9971A4): rt = 1.21%, m/z = 436.3.0/438.2/440.3 [M+H]+, 93% <%

1H NMR (400 MHz, DMSO-D6) & 10.77 (s, 1H), 8.57 (s, 3H), 8.12 (d, J = 8.4 Hz, 1), 7.33 (d, J = 7.8
Hz, 1H), 7.29 - 7.21 (m, 1H), 7.05 - 6.96 (m, 1H), 6.93 (td, J = 7.4, 1.1 Hz, 1H), 4.45 - 4.33 (m,
1), 4.29 (dd, J = 10.2, 4.0 Hz, 1H), 4.14 - 4.06 (m, 1H), 3.80 - 3.71 (m, 1H), 3.70 - 3.65 (m, 2H),
3.34 (s, 30), 3.11 - 2.95 (m, 2H), 2.95 - 2.76 (m, 3H), 2.12 - 2.04 (m, 1H).

53.4 (TR)-2-222-7-(HEA 7 9)-N-[(3R)-2,3,4,9-H| E&}3lo| = 2 -1H-F} 28 Z-3-2 ]-7,8-T) o] =2 -
6H-3] 2w % [5,4-b] [1,4]&AFR -4~} 71

M?hI 2
Cr)qx]jwjxkglx
(3R)-N-[5-[(2R)-2-0}] :=-3-W EA| -2 2 Z A |-2 6-T S 2 2-F n|d-4-L |-
2,3,4,9-H Eg}sto)| =2 -1H-7} 28}E-3-0}91;HCI(1.00 eq, 200mg, 0.393mmol)S AR&sto] dwk ke 4o whzt
AxEo] (TR)-2-Z2Z2-7-(WEA W E)-N-[(3R)-2,3,4,9-H Ed}slo]| = 2-11-7}En}ZF-3-U ]-7,8-T]dlo| =2 -
6H-3] 2|1 = [5,4-b][1,4] AH-4-0}71(0.16g, 0.384mmol, 97.64% F5)< wlo|x A mAZ LT},

UPLC-MS #A1 (28, 9714): rt = 1.128, m/z = 400.3/402.3 [M+H]+, 96% <% .

1H NMR (400 MHz, DMSO-D6) & 10.70 (s, 1H), 7.41 - 7.27 (m, 2H), 7.24 (d, J = 7.9 Hz, 1H), 6.99 (t, J
= 7.4 Hz, 1H), 6.91 (t, J = 7.4 Hz, 1H), 6.58 (d, J = 8.5 Hz, 1H), 4.30 - 4.17 (m, 1H), 4.12 - 3.93
(m, 2H), 3.65 (s, 1H), 3.38 - 3.34 (m, 1H), 3.29 (s, 3H), 2.94 (dd, J = 14.9, 5.3 Hz, 1H), 2.88 - 2.76
(m, 2H), 2.69 - 2.56 (m, 1H), 2.07 - 1.90 (m, 2H), 1.11 - 1.00 (m, 1H).

AAd 53 (TR)-7-(HIEAHE)-2-(2-H e E]o}Z-5-U )-N-[(3R)-2,3,4,9-E| E&}3lo| = 2 ~-1H-F}2H}Z-3-L |-
7,8-tdto| =2 -6H-H 2P| = [5,4-b][1,4] SAIA -4-0} 71

(TR)-2-FZ2-7-(HEA 1 9)-N-[(3R)-2,3,4,9-E| Eg}elo]| = 2 -1H-7} E2HF-3-9 |-
7,8-0 80| =2 -6H-F " = [5,4-b][1,4] A -4-0}7(1.00 eq, 90mg, 0.216mmol) % 2-wE-5-(ElEgWE-
1,3,2-t) AR Ee-2-9)-1,3-E]o}=(1.50 eq, 73mg, 0.324mmol)S A}-&3le] Adt HWH 5hefl we} A|xE. X%
EAS iso-Hex W 0014 100%(v/v) EtOAc®} I v} EtOAc/MeOH(5-7% MeOH=Z &2]® AAE)Q Fuj= &35}
= U4 29 azEetEade2og Az o8 AAst, (TR)-7-(AEA " )-2-(2-m ¥ o} &-5-d )-N-
[(3R)-2,3,4,9-H Eg}slo]| = 2 -1H-7} 2 n}=E-3-9 ]-7,8-t] &lo| = 2 -6H-3| 2] v =[5, 4-b] [ 1, 4] AR -4-0} 71 (48m
g, 0.104mmol, 48.03% T&)S 3| uAZ A},

UPLC-MS #A41 (4%, @714): rt = 1.93%, m/z = 463.4 [MH+H]+, 98% X

1H NMR (400 MHz, DMSO-D6) & 10.74 (s, 1H), 7.96 (s, 1H), 7.33 (d, J = 7.6 Hz, 1H), 7.30 - 7.20 (m,
), 7.07 (d, J = 3.1 Hz, 1H), 7.03 - 6.96 (m, 1H), 6.92 (td, J = 7.5, 1.1 Hz, 1H), 6.30 (d, J =

Hz, 1H), 4.40 (s, 1H), 4.12 - 3.98 (m, 2H), 3.73 - 3.62 (m, 1H), 3.44 - 3.36 (m, 2H), 3.30 (s, 3H),
3.01 (dd, J = 15.0, 5.3 Hz, 1H), 2.87 (d, J = 21.8 Hz, 2H), 2.66 (s, 1H), 2.60 (s, 3H), 2.10 (d, J =
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12.4 Hz, 1H), 2.02 - 1.89 (m, 1H).

AA S 54 [(TR)-2-(2-vEE|o}&-5-9)-4-[[(3R)-2,3,4,9-E| E&} 3} o] =2 -1H-F} 2 n}E-3-Y |0} = ]-7,8-T)
tol =2 -6H-F 1 = [5,4-b][1,4] 2 AHA-7-L 1| &-&

H
N

A
R ]\ o

N/ -./

e A o
- DOM(2nL) tH (7R)-7- (ol = A €)-2-(2- W] D E] o} -5-91)-N-[ (3R)-2,3, 4, 9-E] E &} 5}
o= 2 -1[-7} 2 u}%-3-2 ]-7,8-1] 5Fo] = 2 -6H-3 2| 1] = [5,4-b] [ 1,4] AL -4-0}71(1.00 eq, 23mg, 0.0497mmo

S DCM IM W ABREZEA L£N(1.00 eq, 0.050mL, 0.0497mmol)S H7}8tx EES F¢ =0 2447+

St wukskgith, W EFES MeOH(0.5mL) 2 A2~ A AA st FEAHT. = E48 DM Wl MeOH(0%]
A 5% v/v)e TR &gEke AEsr Y Ay ZEetEIdge od gAlsk
[(7TR)-2-(2-H 2 E]o}&-5-Y )-4-[[(3R)-2,3,4,9-H| Eg}slo]| =2 -1H-Ft2u}E-3-Y o} r| = ] -7, 8-T] slo| =2 -
61-3] 29| % [5,4-b][1,4] AR -7- 1w 8F2-(9.0mg, 0.0187mmol, 37.53% &)< WAl ma2 AUk, UPLC-MS
BA (45, A7) rt = 1675, m/z = 449.4 [MHH]+, 93% <=. 10 NMR (400 MHz, DMSO-D6) & 10.70 (s,
1), 7.95 (s, 1), 7.32 (d, J = 7.7 Hz, 1H), 7.25 (dt, J = 8.0, 0.9 Hz, 1H), 6.99 (ddd, J = 8.1, 7.0,
1.3 Hz, 1), 6.95 - 6.88 (m, 2H), 6.17 (d, J = 8.2 Hz, 1), 4.93 (t, J = 5.3 Hz, 10), 4.40 (s, 1M),
4.07 (d, J = 3.3 Hz, 2H), 3.56 - 3.45 (m, 2H), 3.42 - 3.33 (m, 1), 3.01 (dd, J = 14.9, 5.3 Hz, 1),
2.84 (td, J = 16.2, 10.0 Hz, 2H), 2.71 - 2.61 (m, 1H), 2.59 (s, 3H), 2.14 - 2.07 (m, 1H), 1.96 (qd, J
10.8, 5.9 Hz, 1H).

AAe 55 N-[2-(IH-QE-3-9)e1 B ]-2-(1-H Q2] 0} -4-9)-7,8-T) 5ho] = 2615 vl £ [5,4-b] [1,4] 54}
A-4-o}5)

|

fe 222 2 N-[2-(1H-Q15-3-2) o & ] -7, 8-T) 8 o] = 26115 2] v] &£ [5,4-b] [1,4] S A} ~4-0} 7]
(1 00 eq, 200mg, 0.606mmol) % 1-WE-4-(4,4,5,5-HEgHE-1,3,2-t] AR ET-2-Y)-1H-1,2,3-Eg]o}=
(1.00 eq, 126mg, 0.606mmol)S Ab&3dlo]l Auk Hby 5Spho] whel AxE. e TFES wFstn, YAHES
DCM/EtOAc &= HAAZT. = =4S MeCN/E 0%-95% T2 fgsts 94 a=zvtEag v (16g
FFEZA]) el o]o] prep HPLC(7]2 ®R)el o3 A8t N-[2-(1H-AE-3-) N E]-2-(D)-WEEgo}&-4-Y)-
7,8-tlato| =2 -6H-3] 2] M = [5,4-b][1,4] %A -4-0}71 (2. 3mg, 0.00599mmol, 0.98% =&)< WA wA= A
th. UPLC-MS EA1 (6%, 9714): rt = 2.41%, m/z = 377.1 [M+H]+, 98% <=%=. 1H NMR (400 MHz, MeOD) &
7.98 (s, 1H), 7.61 (d, J = 7.9 Hz, 1H), 7.30 (d, J = 8.1 Hz, 1H), 7.07 (d, J = 7.3 Hz, 2H), 7.01 (t, J
=7.5Hz, 1H), 4.15 (t, J = 4.5 Hz, 2H), 4.11 (s, 3H), 3.81 (t. J = 7.1 Hz, 2H), 3.50 (t, J = 4.3 Hz,
2H), 3.03 (t, J = 7.1 Hz, 2H).

AAd 56 (TR)-2-(4-ZF S 2HD)-N-[2-(1H- E-3- )| & ]-7-(| EA o] & )-7, 8-T) 5}0] = 2 —6H-¥] 2] 1] =
[5,4-b]1[1,4] A -4-0} )

< (TR)-2-Z 2 2-N-[2-(1H-2 E-3-) ol & ]-7- (W] ZA v & )-7 , 8-T] &} o] = Z-6H-
[5,4-b][1,4] A -4-0o1 (55mg, 0.137mmol) % 4-ZF o 2wlAl B Z2H(38mg, 0.274mmol )< /\}%3}01
H 5ol wet Az, W§ E3}E RIE T SblA A2 FEAZT. 2 EES 411 9 2:1 #ARELO
AbEste] Ad ARvtETRTC o3 FAete] (TR)-2-(4-EFFL23d)-N-[2-(IH-AE-3-¢) N E ]-7-(H|

Wg)-7,8-t)8lo| =2 -6H-3| &) W] = [5,4-b][1,4] AP -4-0} 91 (22mg, 0.0508mmol, 37.09% &)< WA wH=

3] g
Uk
AcE
=4

1 o% i
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A}k, UPLC-MS £ (4%, 9714): rt = 2.075, m/z =434.4 [M+H]+, 100% <%

1H NMR (400 MHz, DMSO-D6) & 10.80 (s, 1H), 8.29 - 8.19 (m, 2H), 7.61 (d, J = 7.8 Hz, 1H), 7.34 (dt, J
8.1, 1.0 Hz, 1M), 7.27 - 7.16 (m, 3H), 7.07 (ddd, J = 8.1, 7.0, 1.2 Hz, 1H), 6.98 (ddd, J =

7.0, 1.1 Hz, 1H), 6.87 (d, J = 3.1 Hz, 1H), 6.37 (t, J = 5.9 Hz, 1H), 4.05 (qd, J = 10.6, 3.5 Hz, 2H),
3.69 (dt, J = 8.9, 6.5 Hz, 3H), 3.45 - 3.33 (m, 2H), 3.31 (s, 3H), 3.03 - 2.94 (m, 2H).

19F NMR (376 MHz, DMSO-D6) & -113.49 - -113.60 (m)

Al 57 (TR)-2-(3-EFL2=239)N-[2-(1H-VE-3-Y) AN 2 |-7-(H| EA ¥ & )-7,8-t] 3} o] == -6H-¥] 2| W] =
[5,4-b]1[1,4] &A1 ~4-0}1
[—fx

\ ,.'

O)N IN:I\O
: (TR)-2-FZ2-N-[2-(1H-¢1&-3-) ol & |-7-(Fl EA v & )-7,8-t] &}o] = 2 -6l-] 2] m| =
[5,4-b][1,4] 5 A -4-0FW1 (50mg, 0.0976mmol) % 3—%33 WAl B 24 (27ng, 0.195mmol) & ARE-SFe] ARE W
W o5bell whet AlzE. vhE EE FuE I stolA xR gaAZT £ EEES 401 9 201 IALHEtOACE
AbgstE Ay ARntEgg v o) AAstY (TR)-2-(3-ZF 9 2Hd)-N-[2-(1H-21E-3-2) ol & |-7-(H]| ZA]
1%)—7 g-tlsto] = 2-6H-u Fm 2 [5,4-b][1,4] A -4-0}7 (16mg, 0.0365mmol, 37.43% &)< 3)A 314
2 AAr.

UPLC-MS #A1 (48, 9714): rt = 2.09%, m/z = 434.4 [M+H]+, 99% <%

1H NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 8.06 (dt, J = 7.8, 1.2 Hz, 1H), 7.94 (ddd, J = 11.0, 2.8,
1.4 Hz, 1H), 7.64 (d, J = 7.8 Hz, 1H), 7.45 (td, J = 8.0, 6.1 Hz, 1), 7.34 (dt, J = 8.1, 0.9 Hz, 1H),
7.28 - 7.16 (m, 2H), 7.07 (ddd, J = 8.1, 6.9, 1.2 Hz, 1H), 6.97 (ddd, J = 8.0, 7.0, 1.1 Hz, 1H), 6.92
(d, J = 3.0 Hz, 1H), 6.44 (t, J = 5.9 Hz, 1H), 4.06 (qd, J = 10.6, 3.5 Hz, 2H), 3.74 - 3.64 (m, 3H),
3.46 - 3.32 (m, 2H), 3.31 (s, 3H), 2.99 (dd, J = 8.9, 6.4 Hz, 2H).

19F NMR (376 MHz, DMSO-D6) & -113.90 (ddd, J = 10.9, 8.6, 6.1 Hz).
AAd 58 5-[4-[2-(1H-21E-3-Y)dEo}r| =]-7,8-t o] =2 -6H-H 2P| = [5,4-b][1,4] SAIA-2-L ]-1-H &~
Wed-2-&

HH
N

%

%
i
b

=

2

P
. 2-F R E-N-[2-(1H-915-3-L) & ]-7.8 ﬂoMEi—eH—ﬁMUlE[&zl—b][1,4]%A}XJ—4—°}HJ
(150mg,  0.455mmol) % 1-w|€-5-(4,4,5 5-H|Egtw|€-1,3,2-T] AR E&-2-9) ¥ 2] U -2(1H) - (160mg,
0.682mmol)S AF&3to] At Wby 5Sho| wh) AxH. = EAFS iso-Hex W EtOAc(0%olA 100%; v/v)et = Tf
S EtOAc W MeOH(0%l A 15%; v/v)e FHlZ &8t A™ I 2vlE 2y (40g FHEZ A o8] AA|ste] 5-
[4-[2-(1-Q1E-3-D) el opv| 1] -7, 8-t o] =2 -6H-¥] 2] W] ;= [5,4-b ] [1,4] S AR 2= |- 1-vl -9 g 9 -2-2 (1
10mg, 0.273mmol, 60.09% F~&)< wo]A| A uAZ AT},

UPLC-MS #A41 (4%, 9714): rt = 1.54%, m/z = 403.1 [M+H]+, 100% <%

1H NMR (400 MHz, DMSO-D6) & 10.80 (s, 1H), 8.35 (d, J = 2.5 Hz, 1H), 8.16 (dd, J = 9.5, 2.4 Hz, 1H),
7.60 (d, J = 7.8 Hz, 1), 7.39 - 7.30 (m, 1H), 7.19 (d, J = 2.3 Hz, 1H), 7.07 (dd, J = 8.1, 6.9 Hz,
1), 7.03 - 6.91 (m, 1H), 6.66 (t, J = 2.5 Hz, 1H), 6.41 (d, J = 9.5 Hz, 1H), 6.21 (t, J = 6.0 Hz,
1), 4.09 (t, J = 4.3 Hz, 2H), 3.67 (q, J = 7.0 Hz, 2H), 3.49 (s, 3H), 3.41 (g, J = 3.0 Hz, 2H), 2.96
(t, J=7.6Hz, 2H).

AAle 59 (TR)-N-[2-(1H-Q1E-3-d) A ]-7-(HFA W € )-2-(2-H 2 B o} F-5-¢Y )-7,8-1] 8} o| = 2 -6H-T] 2] 1]
=[5,4-b1[1,4]13A R -4-0}71
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= (TR)-2-F 2 Z-N-[2- (11~ =-3-2 ) ol & | -7~ (W A ¥ &l )-7, 8-T) 3} o] = 2 ~6H-] 2] n] &
[5,4-b]1[1,4] A -4-0}71(300mg, 0.746mmol) % 2-wE-5-(E|EZHE-1,3,2-t) A Ee-2-U)-1,3-E|o}=
(218mg, 0.970mmol)S Ap&ale] Awk Wb 5ho] whe} Axg . WS EFES AF G F AXANAY. = =
ﬂ°31ﬂ111ﬂ&EmME-&ﬂ4b%ﬁ*liﬂEZWAE.%ﬂ4ﬁ(m)N[ (I~ E-3-9) & 1-7-(H]

EAWE)-2-(2-WF E] o} Z-5- )-7,8-T] 8}o] = 2 —6H-T] 2] 1] £ [5,4-b] [1,4] &AL -4-0}1 (157mg,  0.360mmol ,
%1%-r)°ﬂwﬂ1ﬂiCM@

UPLC-MS #4128, 9714): rt = 1.09%, m/z = 437.1 [M+H]+, 100% <%

1H NMR (400 MHz, DMSO-D6) & 10.80 (s, 1H), 8.02 (s, 1H), 7.65 (ddt, J = 7.8, 1.3, 0.7 Hz, 1H), 7.34
(dt, J =8.1, 0.9 Hz, 1H), 7.19 (d, J = 2.3 Hz, 1H), 7.07 (ddd, J = 8.2, 7.0, 1.2 Hz, 1H), 7.03 - 6.95
(m, 2H), 6.45 (t, J =5.9 Hz, 1H), 4.03 (qd, J = 10.6, 3.5 Hz, 2H), 3.70 - 3.57 (m, 3H), 3.38 (d, J =
7.7 Hz, 2H), 3.29 (s, 3H), 2.95 (dd, J = 9.0, 6.4 Hz, 2, 2.64 (s, 3H).

AAd 60  [(TR)-4-[2-(1H-21E-3- ) d Eo}v]| = ]-2-(2-W € E] o} = -5~ )-7,8-U 3} o| = 2 -6H-¥] | W] = [ 5,4~
bl[1,4]SAR-7-Q [H &2

I o

N’I j\[”

DCM(4mL) W (7TR)-N-[2-(1H-Q1E-3-) N |-7-(M FA W & ) -2-(2-H & E] o} F-5-Y ) -
Z&ﬂﬂﬂEi%WﬂﬂﬂEﬁA$H149*%}&4@&%%,OB%mmWﬂDW W W AEEsEs &9
(0.38mL, 0.385mmol)S H7belar EFHES 3A7F HoF F oA wukalglch, g EIHES MeOH(Inl) 2
Enl) 2 2A2HGA AAS oy DNCR 23] FE3HL 7= Na2S04= 7xEA|7]3 o stal 55 7EA
Aok, 2 Z24S& B FGrlA 95% 2714 =) W MetNe 2 gElats 94 AW aAzvtEawdy(dg 4
Aol o8 AAst [(TR)-4-[2-(1H-AE-3-d) ol ol = |-2-(2-WE E] o} F-5-Y ) -7, 8-T] &} o] == -6H-F] 2] ]|
%[5,4-b][1,4] 2 A7 -7- T Wl &h-2(22mg, 0.0521mmol, 16.24% &)< 3w wA|= A},

UPLC-MS #A41 (4%, d714): rt = 1.56%, m/z = 423.1 [M+H]+, 100% %,

1H NMR (400 MHz, DMSO-D6) & 10.80 (d, J = 2.4 Hz, 1H), 8.03 (s, 1H), 7.65 (ddt, J = 7.8, 1.3, 0.7 Hz,
H), 7.34 (dt, J =8.1, 0.9 Hz, 1H), 7.18 (d, J = 2.3 Hz, 1H), 7.07 (ddd, J = 8.2, 7.0, 1.3 Hz, 1H),
6.99 (ddd, J = 7.9, 7.0, 1.1 Hz, 1H), 6.91 (s, 1), 6.47 (s, 1), 4.11 - 3.99 (m, 2H), 3.62 (s, 21,
3.54 - 3.42 (m, 2H), 3.40 - 3.31 (m, 1H), 2.95 (dd, J = 9.0, 6.4 Hz, 2H), 2.64 (s, 3H). 1H #Z= x| ¢

o

i=]

AN 61 2-(2-EEoFE-5-2)-N-[(4R)-1,3,4,5-E| EFS}o| =2 W% [cd] 1 E-4-91-7,8-T) 5o] = 2-6H-7]
U = [5,4-b]1[1,4] AR -4-0}3]

oA oo xRo] o]Fo|Arh: 2-(2-WEE o} E-5-2)-N-[ (4R)-1,3,4,5- 6 E 2aho] = 2l [ cd] 21 S-4-
91-7,8-t)slo] =2 -6H-] & 1| £ [5,4-b][1,4] A - -4-0}1(29mg, 0.0717mmol, 7.49% <&). 3}t £x:
99.51%, m/z = 405.21

AL ol dA 34 100. UPLC-MS A (4%, €714): rt = 1.75%, m/z = 405.1 [MHH]+, 100% <%

1H NMR (400 MHz, DMSO-D6) & 10.60 (s, 1H), 7.87 (s, 1H), 7.10 (d, J = 8.1 Hz, 1H), 7.01 - 6.91 (m,
3H), 6.88 (s, 1H), 6.67 (d, J = 7.0 Hz, 1H), 5.96 (d, J = 8.6 Hz, 1H), 4.53 (dt, J = 9.0, 4.5 Hz, 1H),
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4.05 (t, J =4.1 Hz, 2H), 3.35 (d, J = 4.2 Hz, 2H), 3.03 (dt, J = 12.3, 7.4 Hz, 3H), 2.85 (dd, J =
15.0, 9.6 Hz, 1H), 2.54 (s, 3H). AL JoldAA Ro| Yoz A=
AAd 62 2-(2-"EE]o}E&-5-Y)-N-[(4S)-1,3,4,5-H| Ed o] =2l 2 [ cd] Q) 5-4-Y ]-7,8-T) &) =2 -6H-1]
U= [5,4-b][1,4]1 A A -4-op1

H

AN
4w,

A

H
SLE

)

=1

N
$i5

- o] Aol eo]Folfrt: 2-(2-vEEo}E-5-U)-N-[(45)-1,3,4,5-H Egtsto]| =2l 2 [cd] Q]
4-911-7,8-t] 3ol =2 -6H-T] & W] % [5,4-b][1,4] A7 -4-0} ¥ (36mg, 0.0881mmol, 9.20% +&). S8H4 <=
98.75%, m/z = 405.21

AgAbolAdAA T 97.0.
UPLC-MS #A1 (4%, 9714): rt = 1.75%, m/z = 405.1 [M+H]+, 100% <%

1H NMR (400 MHz, DMSO-D6) & 10.60 (s, 1H), 7.87 (s, 1H), 7.10 (d, J = 8.1 Hz, 1H), 6.98 - 6.93 (m,
2H), 6.88 (s, 1H), 6.71 - 6.60 (m, 1H), 5.96 (d, J = 8.6 Hz, 1H), 4.53 (dt, J = 9.0, 4.5 Hz, 1H), 4.05
(t, J =4.2 Hz, 21, 3.35 (d, J = 4.2 Hz, 21), 3.09 - 2.95 (m, 3H), 2.86 (dd, J = 15.4, 9.5 Hz, 1H),
2.54 (s, 3H). Aol dA] Soll ddej= A4

AAe 63 3-[4-[[(3R)-2,3,4,9-E| Eddto| =2 -1H-7}2H}Z-3-Y Jo}H] = ]-7,8-T] 3} o] = 2 -6H-T) 2] v = [ 5, 4~
bll1,418ARA-2-2 ]-1H-9] 2| -2-&

HN—’
L':J\J' DN‘EJHl OJ
LY
: ne 2-Z 2 2-N-[(3R)-2,3,4,9-H Eg}slo| = 2-11-7} 2 u}E-3-2 ]-7, 8-T1] &} o] = & -6l-3] 2] 1| &=
[5,4-b]1[1,4]1 A -4-0} (75mg, 0.198mmol) = (2-L4-1,2-gslol =23 d-3-U) K EAH(1.50eq, 41mg,
0.297mmol)& Ab&sle] Ak W sShol wat Ax". = EAS iso-Hex W EtOAc(0%llA 100%; v/v)e+ =L v}
S EtOAc W MeOH(0%el A 15%; v/v)& FHlZ &8t A™ I 2vlE gy (20g FEZ ) s AA|ste] 3-
[4-[[(3R)-2,3,4,9-H Eg}slo] = 2 -1H-7} 2 8}=-3-< Jo}n] = ]-7, 8-t 3lo] = 2 -6H-3] 2] v = [5,4-b] [ 1, 4] SAA -
2-A]-11-7 2l d-2-(24mg, 0.0579mmol, 29.23% &)< A mAZ AArh. AAld 63 AE-oE WO
dats Alerh olv EI U FHE EAE FE vk R)-3-(4-((2,3,4,9-F| E&}so] B 2-1H-7F 2 nkE-
3-)ofu )7, 8-t ko] == -6H-7] 2] = [5,4-b] [1,4] AR -2-) 9] 2] -2-&

™~

P
AT
Sf'se
Y Ny
N7 oH UPLC-MS #A1 (4%, 9A714): rt = 1.76%, m/z = 415.2 [M+H]+, 100% <=%=. 1H NMR (400

MHz, DMSO-D6) & 10.73 (s, 1H), 8.53 - 8.46 (m, 1H), 8.11 (dd, J = 4.8, 2.1 Hz, 1), 7.37 (d, J = 7.4
Hz, 1H), 7.33 (d, J = 7.7 Hz, 1H), 7.28 - 7.24 (m, 1H), 7.03 - 6.97 (m, 1H), 6.94 - 6.89 (m, 2H), 6.60
- 6.49 (m, 1H), 4.38 (s, 1H), 4.18 (s, 2H), 3.48 (s, 2H), 3.03 (dd, J = 14.9, 5.3 Hz, 1H), 2.87 (q, J
= 13.3 Hz, 2H), 2.74 (dd, J = 14.9, 9.5 Hz, 1H), 2.20 - 2.08 (m, 1H), 2.06 - 1.92 (m, 1H). 1H #HHX

oro
w1 .

AAle] 64 N-[2-(1H-AE-3-4)d€d]-2-(2-HFA|-3-7 & 2)-7,8-3}o| =2-61-¥ g v| = [5,4-b][1,4] FAZ -
4-o}1
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;:L_ o~ NH
i )

N N
[ 4l~. O/ H

W 2-Z 2 Z-N-[2-(IH-R1E-3-Y) o & ]-7,8-t] sl o] = 2 —6H-9] 2] W] ;2 [5,4-b ] [1,4] SA}R -4-0}
U1(80mg 0.243mmol) % (2-HIEA]-3- Aﬂ%)i 2H(1.50eq, 56mg, 0.364mmol)<S AF&-3te] AWk =3F% 5hell u}
g AzxE. F7F Fo BEAL, S0 2 =g HUleia shEES 100THA 2447 Sk w2 £
S iso-Hex W EtOAc(0%el Al 100%; v/v)et L TS EtOAc W MeOH(0% A 5%; v/v)e] T-Hj& gjsts Ad A
Z2otE Iy (40g FHEZ Al o8] AAste] N-[2-(1H-¢1E-3-2) & |-2-(2-F EA]-3-v) g d )-7,8-T]5}o]| =&
-6H-3) ) = [5,4-b][1,4] 2 AR -4-0}=1 (45mg, 0.112mmol, 46.09% &)< Hlo| XA x|z AT},

UPLC-MS A1 (48, 9714): rt = 1.62%, m/z = 403.1 [M+H]+, 100% &%

1H NMR (400 MHz, DMSO-D6) & 10.73 (s, 1H), 8.18 (dd, J = 4.9, 2.0 Hz, 1H), 7.81 (dd, J = 7.3, 2.0 Hz,
), 7.62 - 7.57 (m, 1H), 7.30 (dt, J = 8.1, 0.9 Hz, 1H), 7.13 (d, J = 2.3 Hz, 1H), 7.06 - 7.00 (m,
2H), 6.86 - 6.80 (m, 1H), 6.79 - 6.74 (m, 1H), 6.27 (t, J = 5.9 Hz, 1H), 4.17 - 4.08 (m, 2H), 3.81 (s,
3H), 3.61 - 3.51 (m, 2H), 3.45 - 3.35 (m, 2H), 2.98 - 2.89 (m, 2H).

AAd 65 2-(5-ZF2-2-1|EA-3-38]d)-N-[(8R)-2,3,4,9-H| E&}5lo]| =2 -1H-7}2H}Z-3-9 1-7,8-T] 5} 9]
=2 -6-H A E[5,4-b][1,4] LA} -4-0}F1

. o 2-Z 2 2-N-[(3R)-2,3,4,9-H Eg}slo| = 2-11-7} 2 u}E-3-2 ]-7, 8-1] &} o] = & -6l-3] 2] 1| &=
[5,4-b]1[1,4]2AFH-4-0} 2 (130mg, 0.329mmol) % 5-ZFQ &-2-wEA 2l d-3-H24H(84mg, 0.493mmol )< A}

&3l At e Shel] wet AlZE. £ EFES iso-Hex Wl EtOAc(0%ll A 100%; v/v)eF I vt EtOAc U
MeOH(0%N A 10%; v/v)e] TFul= &e3ts AdY azntE 189 (20g ZFEE A s AAst 2-(5-ZFL2 2~
2-W| EA]-3-3] 2] 2 )-N-[(3R)-2,3,4,9-H| Eg}&}o] = 2 -1H-7} EnuE-3-U ]-7,8-1] 3} o] = 2 -6H-] 2] 1] %[5, 4-
b1[1,4]15A - -4-0}91 (112mg, 0.25Immol, 76.29% &)< A A= AT},

UPLC-MS #A1 (4%, 9714): rt = 1.89%, m/z = 447.2 [M+H]+, 100% +%.

1H NMR (400 MHz, DMSO-D6) & 10.64 (s, 1H), 8.09 (d, J = 3.2 Hz, 1M), 7.77 - 7.65 (m, 1H), 7.28 (d, J
= 7.7 Hz, 1H), 7.19 (dt, J = 8.0, 1.0 Hz, 1H), 7.01 - 6.91 (m, 1H), 6.91 - 6.81 (m, 2H), 5.99 (d, J =
8.2 Hz, 1H), 4.35 - 4.21 (m, 1H), 4.10 (t, J = 4.4 Hz, 2H), 3.76 (s, 3H), 3.37 (d, J = 6.1 Hz, 2H),
3.00 (dd, J = 14.9, 5.3 Hz, 1H), 2.83 - 2.72 (m, 2H), 2.58 (dd, J = 15.0, 9.1 Hz, 1H), 2.13 - 2.02 (m,
1H), 2.01 - 1.87 (m, 1H). 19F NMR (376 MHz, DMSO-D6) & -139.81.

A 669 T FTA

66.1 2-(2-A A -5-FF 2 2-3-9 8 d)-N-[2-(1H-1E-3-Y) s € 1-7, 8- 3lo| =2 -6H-F 2| 9| =[5, 4~
bl1[1,4]5AH-4-0}H]

2-ZF 82 2 -N-[2-(1H-215-3-2) o & ]-7,8-T]slo]| = 2 -6H-3] & 1] = [5,4-b] [ 1,4] AR —4-o} 7l
(120mg, 0.364mmol) H 2-(WMAZA])-5-F giﬁ%ﬂ‘a 3-9 B 24H(135mg, 0.546mmol)S A}%o}oq ul Hp
Sholl wel Alx". & EZE iso-Hex Wl EtOAc(0%llAl 100%; v/v)eF L ths EtOAc W MeOH(0% Al 15%; v/
V)9 T &8t A4 AznkE 129 (20g FFEEA] )l S A3}
2-(2-AlE S A -5-FF 2 2-3-v] 2| d)-N-[2-(11-2 E-3-L) o & ]-7,8-1) s}o] = 2 -6H-T] 2| "] ;= [5,4-b] [ 1,4] A}
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[0904]
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Z-4-0}1(105mg, 0.190mmol, 52.30% &)L 3w wA= A,
UPLC-MS ¥4 (4%, A714): rt = 2.20%, m/z = 497.2 [M+H]+, 97% &%=,

1H NMR (400 MHz, DMSO-D6) & 10.71 (s, 1H), 8.14 (d, J = 3.1 Hz, 1H), 7.76 (dd, J = 8.6, 3.1 Hz, 1H),
7.55 (d, J =7.9 Hz, 1H), 7.38 - 7.33 (m, 2H), 7.26 (dt, J = 8.1, 1.0 Hz, 1H), 7.21 - 7.13 (m, 3H),
7.06 (d, J = 2.4 Hz, 1H), 6.98 (ddd, J = 8.1, 6.9, 1.2 Hz, 1H), 6.82 - 6.73 (m, 2H), 6.27 (t, J = 5.9
Hz, 1M), 5.31 (s, 2H), 4.09 (t, J = 4.3 Hz, 2H), 3.53 (q, J = 6.9 Hz, 2H), 3.38 (q, J = 3.7 Hz, 2H),
2.91 - 2.82 (m, 2H). 19F NMR (376 MHz, DMSO-D6) & -139.38.

AN 66 3-(4-((2-(1H-UE-3-¥) 9 €d)o}ux=)-7,8-T] 5lo| =2 -6H-T 2 U] = [5,4-b][1,4] & A}A -2-Y )-5-=F
229 gd-2(1H)-&
N

i

\ W S
o
“ON
H

)NA
F e
LA
H ol §H-&(3.8265mL) W 2-(2-H1A-&A-5-FF 0 2-3-3] 2] )-N-[2-(1H-¢ &E-3-2) ol & ]-7,8-1]
stol =2 -6H-3] g ] = [5,4-b] [ 1,4] %A} -4-0}71 (95mg, 0.191mmol)e] g-oo] 2Agers ZebF(10% Pd)(30mg,
0.191mmol) & #H7}e}ar BA Fa 297 el Aol 18412 Fob mkA AT, dEAS Ao
ES Tl ot o9 AZAAT. 2 E24& iso-Hex W EtOAc(0%l A 100%; v/v)e] o= &zsh
24 AzvtEad 9] (20g ZEEHAD O o8] AASHe] 5-&F e 2-3-[4-[2-(1H-Y1&-3-L) ol "ol = ]-7,8-T]
Fol =263 2w = [5,4-b] [1,4] &A H-2-A ] 9] 2] 9 -2-2-(49mg, 0.119mmol, 62.39% F&)& A uA=
At AAlell 662 AZ-olE THoldstE Atk ol EE Uy FEHE EAY s vk 3-(4-((2-(1-
E-3-) ol g) o] )7, 8-t] sl =2 -6H-3] 2] M| = [5,4-b] [1,4] SAFR-2-)-5-FF 2 g -2-&

o/

o fr
2

1o, ne

pst T
L
NH
N/ O\
I\/’%ﬁtﬂq" N
N7 oM UPLC-MS A1 (4%, 9714): rt = 1.79%, m/z =407.3 [MtH]+, 99% +%=.

1H NMR (400 MHz, DMSO-D6) & 10.84 (s, 1H), 8.30 (dd, J = 9.1, 3.3 Hz, 1H), 8.15 (d, J = 3.2 Hz, 1H),
7.60 (dd, J =7.8, 1.1 Hz, 1H), 7.42 (d, J = 2.7 Hz, 1H), 7.34 (dt, J = 8.1, 0.9 Hz, 1H), 7.20 (d, J =
2.4 Hz, 1), 7.11 - 7.04 (m, 1H), 7.02 - 6.94 (m, 1H), 6.84 (t, J = 5.9 Hz, 1H), 4.21- 4.11 (m, 2H),
3.72 - 3.60 (m, 2H), 3.47 (q, J = 3.8 Hz, 2H), 3.04 - 2.93 (m, 2H). 1H #ZHA LS.

19F NMR (376 MHz, DMSO-D6) & -139.71.

AN 67 2-(5-BF T2t B A -3 2 D )N-[2-(1H-AE-3-2 ) o D 1-7, 8-1] 5}o] = 26K 2] 5] =[5, 4-
bl[1,4] AR -4-0}71

~ K

Ao 0
r\“,\w«':«N\/lLﬁj
: N0~ 2-2 2 RN-[2-(IH-915-3-) e & ]-7,8-1) 8} o] = 2 ~6H-3] 2] W] =[5, 4-b ] [1, 4] SAFXI -4~}
(85mg, 0.232mmol) % 5-ZFFQ Z-2-WEA Y 2 H-3-B Z2H(59mg, 0.348mmol)S A}-&3le] Awlk whA 5hol] uwlpe}
AzH. &= BFE iso-Hex W EtOAc(0%lA 100%; v/v)$F 1 ©h& EtOAc W] MeOH(0%NA 10%; v/v)e]l F-Hl=
Soate A A=rtEadH(20g FFE A o AA G 2-(5-FEF L E-2-HEA-3-3 g e )-N-[2-(1H-<]
E-3-d)Ed]-7,8-tslo| = 2-6H-3 2| v = [5,4-b][1,4] FAF ~4-0}71 (65mg, 0.155mmol, 66.65% 4~&)& 3|
A A2 AT

UPLC-MS #A41 (4%, @714): rt = 1.77%, m/z = 421.3 [M+H]+, 99% +X.
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1H NMR (400 MHz, DMSO-D6) & 10.82 - 10.68 (m, 1H), 8.18 (dd, J = 3.1, 1.0 Hz, 1H), 7.80 - 7.71 (m,
1), 7.60 (d, J = 7.9 Hz, 1H), 7.30 (dt, J = 8.1, 0.9 Hz, 1H), 7.13 (dd, J = 2.3, 1.0 Hz, 1H), 7.09 -
6.98 (m, 1H), 6.91 - 6.77 (m, 2H), 6.38 (t, J = 5.9 Hz, 1), 4.12 (t, J = 4.3 Hz, 2H), 3.80 (d, J =
0.9 Hz, 3H), 3.56 (q, J = 6.8 Hz, 2H), 3.41 (s, 2H), 2.99 - 2.87 (m, 2H).

19F NMR (376 MHz, DMSO-D6) & -139.90 (d, J = 0.9 Hz).

AAel 68  3-(4-((2-(1H-1=-3-4) ") o} 2)-7,8-t] 30| =2 -6H-T 2] | = [5,4-b] [1,4] &A1 -2-4 )-5-H]
gy g d-2(1H)-&

oy

P
DJH
D
Nﬂ J\ ]
ot
N o
B DCM(2mL) W N-[2-(1H-91E-3-¢) ¥ |-2-(2-H HA]-5-H & -3-3] 2| & )-7,8-t] 5} o] = 2 ~6H-3] ]
%= [5,4-b][1,4] AR -4-011 (80mg, 0.192mmol)oll DCM IM W) AEE3E 2 £H(0.091mL, 0.960mmol)S H7}
shal, EFES T4 2ZolA Al kst WS EFES NeOH(1nl) 2 A =RHA AH3a 55 A4
Ao, & 245 o]A-i U EtOAc(0%A 100%; v/v)el Hul=2 &8ss AY AZntE 13 (20g 7HEY
) o Eo}r] - ]-7,8-T] o] =2 -

A)ell ole] prep HPLCOl 98l AAlste] ddsh= 9w 3-[4-[2-(1H-91=-3
6H-3] 21 2 [5,4-b][1,4] A -2- ]-5-¥ & -7 2] 1 -2-2-(30mg, 0.0745mmol, 38.81% F~&)& WA uAz
Atk Al 68 AE-olm TS At ol B vy JHE SAT = Ak 3-(4-((2-(11-<
=-3-d) el ”)obr| e )-7, 8-t st o] =R -6H-¥] 2 W] & [5,4-b] [ 1,4] SAFR] -2-<d)-5-r D v 2] -2 &

MNH

NJ\ O
T“\TK‘”IH/
N oH UPLC-MS ¥41(6%-, 947]14): rt = 3.10%, m/z = 403.2 [M+H]+, 100% +%.
1H NMR (400 MHz, DMSO-D6) & 10.82 (s, 1H), 8.34 (d, J = 2.6 Hz, 1H), 7.96 - 7.90 (m, 1H), 7.57 (d, J
= 7.9 Hz, 1), 7.31 (d, J = 8.0 Hz, 2H), 7.20 - 7.14 (m, 1), 7.03 (ddt, J = 8.2, 6.9, 1.4 Hz, 1),
6.99 -6.90 (m, 1H), 6.73 (t, J = 5.8 Hz, 1H), 4.10 (d, J = 4.5 Hz, 2H), 3.61 (q, J = 7.1 Hz, 2H), 3.42
(s, 2D, 2.96 (t, J = 7.8 Hz, 21), 2.20 (s, 30). 10 B-ZEX L.

AANd 69 3-(4-((2-(1H-9E-3-Y) 9 g )o}u]x)-7,8-t) 8lo| =2 -6H-T F v £[5,4-b1[1,4] AR -2-9)-5-(E
EF2=2dd)9Id-2(1H)-<

e N
F“h’l“ﬂ"*&[“‘m e

NS
- i N-[2-(IH-1E-3-L) ol & |-2-[2-W EA|-5-(Eg EF 2 E)-3-9 & d |-7, 8-t slo| = &2~
6H-T) 2l v = [5,4-b][1,4]SAFA-4-0}71 (70mg, O. 149mmol)§ t52H5.0mL, 20.0mmol) W @3}54 ANCZ A
stal EFES 70TColA 18A13F B¢k 7MLt RS ES TF AFXATIL FHFES DM W 15-30% wWES=

g8l A ARutE gy (12g A#)dl o3 ngﬂo}o% 3-[4-[2-(1H-Q1 E=-3-Y) el o} r] = ]-7, 8-T] Glo] =2~
6H-9] 2 U] =[5,4-b][1,4] A0 -2-L |-5-(EE E2F 2 v € ) v 2] & -2-2(39mg, 0.0836mmol, 56.22% &)< 3
A aA R AATk. AAd 695 AE-oE THAIE AEd. o= X3 oS dHE =AY £ Juk: 3-
(4-((2-(11-91&-3-) ol g ) o}n| :=)-7,8-T) 3lo| = 2-6H-¥) 2| v] 12 [5,4-b][1,4] FAN-2-Y ) -5-(EG S F Q. 21
) d-2-&
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N oH UPLC-MS #41 (4%, 9714): rt = 1.50%, m/z = 457.3 [M+H]+, 100% %=

NMR (400 MHz, DMSO-D6) & 10.84 (s, 1H), 8.69 (s, 1H), 8.49 (s, 1), 7.59 (s, 1H), 7.53 (d, J =
Hz, 1H), 7.30 (d, J = 8.1 Hz, 1H), 7.14 (d, J = 2.3 Hz, 1H), 7.02 (ddd, J = 10.7, 6.0, 2.5 Hz, 2H),
6.93 (td, J = 7.4, 1.1 Hz, 1H), 4.13 (t, J = 4.3 Hz, 2H), 3.62 (q, J = 7.0 Hz, 2H), 3.46 (d, J =
Hz, 2H), 3.00 - 2.92 (m, 2H). 1H #ZE= e,

19F NMR (376 MHz, DMSO-D6) & -59.66.
AAd 709 N FHA

70.1  2-(2-NAEA-5-Z2 20 2-3-F FP)N-[2-(6-ZF L 2-1H-Q E-3-9) o B ]1-7,8-t) o] =2 -6H-F] & | =
[5,4-b]1[1,4] &A= ~4-0}

!
F ;5?
Q"‘H’ N
rJ-J‘J'“‘\./G
G i T
i
[‘rf'&‘cl:
® } ]
e 2-FRZ-N-[2-(6-ZF L =E-1H-915-3-9)d ' ]-7,8-t]5}o| = 2 -6H-9] 2] v = [ 5, 4~

b][1,4]1&AF-4-0}71 (100mg, 0.288mmol) = 2-(MIALA])-5-ZF 0 2y 8] d-3-Id B 22H107mg, 0.431mmol)S
Abg-slo] Ak v Spoll whet AlZE. & 4 E iso-Hex W EtOAc(0%oA 100%; v/v)e] Ful= &8sl AH
ARvtETHT (20g FFEZ A 3] AAste] 2-(2-HA KA -5-EF =2 -3-T Y )-N-[2-(6-EF L =-1H-? &
-3-91) o &l ]-7,8-t]&}o]| = 2 —6H-T] 2] W] = [5,4-b] [ 1, 4] & AFH-4-0}%1 (80mg, 0.140mmol, 48.66% &)< 41 11
Az ATt

UPLC-MS #41 (2%, ©714): rt = 1.23%, m/z = 515.3 [MHH]+, 94% T

1H NMR (400 MHz, DMSO-D6) & 10.79 (s, 1H), 8.14 (dd, J = 3.1, 1.8 Hz, 1H), 7.81 - 7.70 (m, 1H), 7.52
(dd, J = 8.4, 6.0 Hz, 1H), 7.38 - 7.32 (m, 2H), 7.19 - 7.13 (m, 3H), 7.07 - 6.99 (m, 2H), 6.76 (s,
1), 6.63 - 6.56 (m, 1H), 6.30 (t, J = 5.7 Hz, 1H), 5.30 (s, 2H), 4.08 (s, 2H), 3.51 (d, J = 7.6 Hz,
2H), 3.38 (s, 2H), 2.84 (t, J = 7.6 Hz, 2H). 19F NMR (376 MHz, DMSO-D6) & -139.36.

AR 70 -EFQE-3-(4-((2-(6~EFL=Z-11-U=-3-Y) o & )o}H] 1= )-7,8-T] 3} o] = 2 —6H-F ] W] = [ 5,4~
b1[1,41&AFR-2-9) ¥ gl -2(1H)-2

Fuﬁqjyf
= MH
= Q
N/
|
F\H(:\\ ‘HN Nj
H
N™ 0
H of E+-2-(3.1485mL) ]
2-(2-MA LA -5-ZF ¢ 2 -3-7) g9 )-N-[2-(6-ZFQ Z-1H-S1 5-3-A ) ol & |-7,8-T] 5}o| = 2 -6H-T] &) 1] = [ 5,4~
bl[1,4]1 A -4~0}1(90mg, 0.157mmol)2] &Nl A A} Hehg FH o] ~E (5% Pd)(60mg, 0.157mmol)E 7}
Stal WHSES WA 4 w97] shell Ao A 18A13F Bk wukslSith. dAEAS Ago|EE F3 oistar,
oS =k AZAZY. & EAS DOM/MeOH(1:1, 2mL) 2 m}afjdle] 5-ZF 90 2-3-[4-[2-(6-FF Q2 2-1H-¢1 &~
3-9)o|golu - ]-7,8-t]Fo] =2 -6H-3] B 7| = [5,4-b] [ 1, 4] A} -2- | 3] 2] 91 -2-2(25mg, 0.0577mmol, 36.67%
TE)S IWY TAZ FATE. HAA 702 AE-E THolHIE AETh. o S oS FHZ AT
= AT} 5-EFQ 2-3-(4-((2-(~ZFF L E-1H-915-3-Y) ol & )o}m] 1= )-7,8-T] &}o] = 2 -6H-T] & m] 1= [5, 4~
bI[1,4]%A1-2-9) 9] 2] ©-2-&
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_— ‘I“?
Lﬂ)ﬂk”\w
.
FTVU )
T “\L M M
N "o UPLC-MS &A1 (4%, 99714): rt = 1.85%, m/z = 425.3 [M+H]+, 99% <.

1H NMR (400 MHz, DMSO-D6) & 10.91 (s, 1H), 8.25 (dd, J = 9.0, 3.2 Hz, 1H), 8.14 (d, J = 3.2 Hz, 1H),
7.56 (dd, J = 8.7, 5.5 Hz, 1H), 7.42 (d, J = 3.0 Hz, 1H), 7.20 (d, J = 2.3 Hz, 1H), 7.10 (dd, J =
10.2, 2.3 Hz, 1H), 6.88 - 6.77 (m, 2H), 4.16 (t, J = 4.2 Hz, 2H), 3.65 (q, J = 7.0 Hz, 2H), 3.51 -
3.42 (m, 2H), 3.02- 2.92 (m, 20). 1H #ZFHH &S,

19F NMR (376 MHz, DMSO-D6) & -122.36, -139.73.
AAe] 710 R FHA

711 2-(2-HRASA-5-FF . 2-3-99)-N-[(3R)-2,3,4,9-H E&}3to| E2-11-7}2H1E-3-U ]-7,8-HF}o| =
Z-60- 2|7 =[5,4-b][1,4] §A -4-0}0]

H
/»-__‘/ LS

\*’LNH
s
\]/‘

= NT TN
H

e,
SHE NG

\J 2-F 2 2-N-[(3R)-2,3,4,9-H Eg}slo| = 2 -1H-7} 2 8}=-3-9 ]-7,8-1] &l o] = 2 -6H-3| ¢ v =
[54b][ 415/ -4-0}R1(80mg, 0.202mmol) R 2-(HlA A )-5-5F 2 29| 2| W -3-L B =2 (75mg,  0.304mmo
D& AHgate] dwk W Sbell Wk AxE. X WS iso-Hex Wl EtOAc(0%l A 100%; v/v)e] Ful& &t
A9 A=vtEaHI(20g 7FEZA) os] At Yste AEE 2-C-HMASA-5-EFE-3-7 29 )-N-
[(3R)-2,3,4,9-H Eg}slo] =2 -1H-7}2RFE-3-U 1-7,8-T &to] = 2 -6H-F ] m] %= [5,4-b] [ 1,4] A2 -4-0} 71 (50m
g, 0.0957mmol, 47.28% &) A TAZ AU},

UPLC-MS A1 (48, 9714): rt = 2.298, w/z = 523.2 [M+H]+, 97% <%

1H NMR (400 MHz, DMSO-D6) & 10.62 (s, 1H), 8.08 (d, J = 3.1 Hz, 1H), 7.74 (dd, J = 8.6, 3.1 Hz, 1H),
7.37 (d, J = 1.7 Hz, 1H), 7.36 - 7.34 (m, 1H), 7.23 (d, J = 7.6 Hz, 1H), 7.20 - 7.10 (m, 4H), 6.93
(ddd, J = 8.1, 7.1, 1.3 Hz, 1H), 6.85 (ddd, J = 8.0, 7.0, 1.1 Hz, 1H), 6.80 (s, 1H), 5.99 (d, J =
Hz, 1H), 5.30 (s, 2H), 4.36 (s, 1H), 4.10 (s, 2H), 3.46 - 3.35 (m, 2H), 2.90 (dd, J = 14.9, 5.3 Hz,
1), 2.69 (s, 2H), 2.58 (dd, J = 15.1, 9.2 Hz, 1H), 1.95 (s, 2H). 19F NMR (376 MHz, DMSO-D6) &
-139.32.

AAlg 71 (R)-5-FFLL2-3-(4-((2,3,4,9-HEZS 0| = 2-10-7}2HE-3-Y ) o}7| = )-7,8-1] 5} o] =2 611-7] £]
%2 [5,4-b][1,4] A4 -2-9)H 2P -2(1H)-&

L
L/ \"'L'NH
NF Oj
NS SN
H o EF-S-(3.4445mL) U] 2-(2-HA A -5-ZF 9 7-3-1]g]d)-N-[(3R)-2,3,4,9-H| Eg}slo| =&
-1H-7}28}E-3-91-7, 8-t 8}o) = 2 -6H-9] 2] v X [5,4-b] [1,4] AR -4-0} 7 (45mg, 0.0775mmol)e] &N &4
=

g b 2ok Fo]~E (5% Pd)(30mg, 0.0775mmol)S H7b8ha, whSES B 4 B9V dho] ALoA 184]
7F e wsgltt. dEdS Agto|EE Fa oFdsti, oAdE T AxAZY. & EFS DOM/MeOH(1:1,
onL) & whaske] 5-ZF 9 ®-3-[4-[[(3R)-2,3,4,9-H| Eg}slo] =& -1H-F} 2 n}E-3- Jo}u] 1 -7, 8-T] &fo| = 2 -
6H-T 2 = [5,4-b][1,4]5AHz-2-L 19 21 -2-2(13mg, 0.0301mmol, 38.79% &)& ﬂﬁﬂ A AR AU
AAre 712 AE-os TWoldstE A=tk ol Hd vy FHIE EAY FE vk R)-5-EFLE-3-(4-
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((2,3,4,9-8] E 2h3ho] = 2-1H-7h 20} -3-9 ) o] 1 )~7, 8-T) 50| = 2 ~6H-5] 2] v] 52 [5,4-b] [1,4] A} -2-91)
I H-2-2

\\ »—’i ?
\“"Nn

\I\U

L UPLC-MS #AJ (4%, 9714): rt = 1.97%, m/z = 433.3 [M+H]+, 100% <%. 1H NMR (400
MHz, DMSO-D6) & 10.71 (s, 1H), 8.32 - 8.19 (m, 1H), 8.08 (d, J = 3.2 Hz, 1H), 7.43 (s, 1H), 7.29 (d,
J =7.8Hz, 1), 7.22 (d, J =8.0 Hz, 1H), 6.96 (t, J = 7.5 Hz, 1H), 6.83 (t, J = 7.4 Hz, 1H), 6.62
(d, J = 8.3 Hz, 1), 4.34 (s, 1), 4.15 (s, 2H), 3.45 (s, 2H), 3.05 - 2.64 (m, 4H), 2.17 - 2.05 (m,
1), 2.04 - 1.88 (m, 1H). 1H A=A &S 19F NMR (376 MHz, DMSO-D6) & -139.61.

AN 72 3-(4-((2-(1H-9E-3-9Q) ¢ d) o} 12 )-7,8-T] B} o| =2 -6H-H 2] 7| ;£ [5,4-b][1,4] S A A -2-9 )-5-F
zzygd-2(1H)-2

0

HN\%
LI‘-|
C'x./‘ /l“\]:
Nlt‘.
~ N DCM(10mL) Wl 2-(5-FZ2Z2-2-W5A]-3-31 &2 )-N-[2-(11-J E-3-¢) & |-7,8-T3}o| ==~
6H-3) 2" = [5,4-b][1,4]SA R -4-0}91 (80mg, 0.183mmol)ol] DCM 1M W] AFB 23122 R1(0.087mL, 0.916mmo
D& A7ksta EFES 79 2=oA ) wRksigith. vk EFES MeOH(2ul) 2 A=A AAstL 55
AZNAT. 2 B2 o]&-3F ] EtOAc(0%N A 100%; v/v)e THIE Rlels Ay FIntEadfdd o3|
AAsre]  5-F2Z-3-[4-[2-(1H-91E-3-Q) o Do}n| = ]-7,8-U) &} = 2 -6H-T 2| v] = [5,4-b][1,4] A7 -2-9 ]
Y -2-8(18mg, 0.0404mmol, 22.08% F&)& M TAZ AUk, AAd 725 AlE-odE THAIE A
b ol S U FHE AT FE vk 3-(4-((2-(1H-AE-3-Y) ol &) opn| 1= )-7,8-1] 3} o] = 2 ~6H-3] 2] 7]
=[5,4-b][1,418A-2-d)-5-F 222 d-2-&

()
Y
nN\ij\
MH
(8]
i
o e
I
oH UPLC-MS #A41 (4% A7)4): rt = 1.93%, m/z = 423.3/425.3 [M+H]+, 95% <.
1H NMR (400 MHz, DMSO-D6) & 10.81 (s, 1H), 8.47 (d, J = 2.8 Hz, 1), 8.15 (d, J = 2.8 Hz, 1H), 7.56
(dt, J =7.7, 0.9 Hz, 1H), 7.42 (s, 1H), 7.30 (dt, J = 8.0, 1.0 Hz, 1), 7.16 (d, J = 2.3 Hz, 1H),

7.03 (ddd, J = 8.1, 7.0, 1.3 Hz, 1H), 6.96 (ddd, J = 8.0, 7.0, 1.1 Hz, 1H), 6.84 (t, J = 5.9 Hz, 1H),
4,12 (t, J = 4.2 Hz, 2H), 3.66 - 3.57 (m, 2H), 3.46 - 3.41 (m, 2H), 2.99 - 2.91 (m, 2H). 1H #&H XA

0O
s .

AAef 734 T FHA

73.1  N-[2-(1H-21E-3-9)d 9 ]-2-(2-H EA-6-Hd-3-7 2| 4 )-7,8-t] g} o| =2 -6H- Z| 1| = [5,4-b]I[1, 4134}
A -4-o}7)

HN—;
b
/’-{‘x. >g"‘\\
&j NH
]

2-FEE-N-[2-(1H-%1E-3-2) el € ]-7, 8-t st =2 -6H-¥] 2] 1| = [5,4-b ] [ 1,4 ] A -4-o} 1]
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(1.00 eq, 150mg, 0.455mmol) % 2-v]EA|-6-H|E 2] Tl-3-122H(1.50 eq, 114mg, 0.682mmol), LWk WH 5b
of Wt Az, = EAL A W Et0Ac(50%l A 100%; v/v)e] FuiE fElels= Ay IAEntE 283 (20g 7}
EA])e o] FAst Yt AAE N-[2-(H-2E-3-d)dE]-2-(2-H EA-6-w & -3-3] 2| )-7,8-T] 5} o] =
2-6H-F M % [5,4-b][1,4] AR -4} (76mg, 0.168mmol, 37.01% &)< Hlo] XA A= AT},

UPLC-MS &A1 (2%, 99714): rt = 1.17%, m/z = 417.4 [M+H]+, 92% +=X%.

1H NMR (400 MHz, DMSO-D6) & 10.75 (s, 1H), 7.72 (dd, J = 7.3, 5.0 Hz, 1), 7.60 (d, J = 7.7 Hz, 11,
7.34 - 7.28 (m, 1), 7.13 (s, 1H), 7.03 (s, 1H), 6.86 (d, J = 8.6 Hz, 2H), 6.75 (s, 1H), 6.25 (d, J =
5.5 Hz, 1), 4.11 (s, 2H), 3.79 (d, J = 4.4 Hz, 3H), 3.55 (s,2H), 3.40 (s,2H), 2.94 (s, 2H0), 2.43 (d,
J=4.0 Hz, 3H).

ARl 73 3-[4-[2-(1H-AE-3-Q) d & o}r] =]-7,8-T) slo| =2 -6H-H B 9| = [5,4-b] [1,4] A -2-L ]-6- &~
1H-¥ g d-2-&

: N-[2-(1H-91&-3-) ol & |-2-(2-W| B A -6-w| & -3-3] 2| & )-7,8-T] 3} o] = 2 ~6H-¥] 2] 1| &£ [ 5,4~
b][1,4]1 A -4-0}R1(76mg, 0.183mmol)S T]SA4F W A8k4 4AN(6.1nL, 24.6mmol) o2 AH2lsfal EES 70
TollA 18217 <t 7Hdetlth. W8S % dR2A7| AFES Et0AcE 88t A3 a=ZnEd Y
(12¢ 7FEZ A 28] AAst ddt= YAHE 3-[4-[2-(IH-ALE-3-Y) o & o}r] 1 ]-7,8-1] &} o] = 2 ~6H-3] 2] 1]
%[5,4-b]1[1,4] A 1 -2-A 1-6-m & -1H-9 2] Y -2-2(55mg, 0.132mmol, 72.23% &)< A 1A =2 Oé‘}ilﬂr
Aldl 73L& AE-olEm TWolAdsE A, ot I oS dHE AT FXx duk: 3-(4-((2-(1H-9!

d)olld) ol im)-7,8-t)3to] = 2-6H-3] F P 2 [5,4-b] [1,4] A -2-A ) -6-r ¥ 2] ) -2-&

o UPLC-MS 47 (4%, 9714): rt = 1.81%, m/z = 403.4 [MHI]+, 96% =%,

1H NMR 0.12 (400 MHz, DMSO-D6) & 10.84 (s, 1H), 8.44 (d, J = 7.7 Hz, 1H), 8.14 (s, 1H), 7.57 (d, J =
8.0 Hz, 2H), 7.33 (d, J = 8.1 Hz, 1H), 7.20 (s, 1H), 7.13 - 6.94 (m, 2H), 6.62 (d, J = 7.7 Hz, 1H),
4.18 (s, 2H), 3.71 (s, 2H), 3.52 (s, 2H), 3.00 (s, 2H), 2.38 (s, 3H). 1H #&HHA &2,

AAd 74 2-(2-o}v]:=-3-H 7] H )-N-[2-(1H-A E-3-Y) € ]-7,8-t) o] =2 -6H-T | v| =[5,4-b] [1,4] AR -
4-o}1

N
O
TR 2-F2E-N-[2-(1H-&E-3-d) e ]-7,8-t]slo]| = 2-6H-9] M| & [5,4-b] [1,4] SAFR -4-o}
9 (100mg, 0.294mmol) 2 3-(4,4,5,5-H|Egtw|E-1,3,2-1) A B E&-2-9) 9 2] ¥-2-0}71 (97mg, 0.441mmol),
guk Wb 5hell wat AxzY. & EAS DOM U MeOH(5% Al 10%; v/v)el e &8ss Ay a=znE 18y
(20g ZFEE]A])oll ©]o] prep HPLC(7]E whs)ol o8] AA st TAl 335 (52mg, 0.129mmol, 43.80% &)<
A A2 DA

UPLC-MS #41(43%, ©714): rt = 1.66%, m/z = 388.3 [MHH]+, 96% <X

1H NMR (400 MHz, DMSO-D6) & 10.83 (s, 1H), 8.78 (dd, J = 7.6, 1.8 Hz, 1H), 8.05 (dd, J = 5.8, 1.8 Hz,
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1), 7.56 (d, J = 7.8 Hz, 1H), 7.33 (dd, J = 8.1, 1.0 Hz, 1H), 7.20 (d, J = 2.3 Hz, 1H), 7.13 (s, 1H),
7.10 - 7.03 (m, 1H), 7.02 - 6.96 (m, 1H), 6.89 (dd, J = 7.7, 5.8 Hz, 1), 6.57 (t, J = 5.9 Hz, 1H),
4.20 - 4.09 (m, 2H), 3.66 (q, J = 6.9 Hz, 2H), 3.46 (s, 2H), 2.98 (t, J = 7.5 Hz, 2H). 20 #&ZHA &
]

= .

Algayg AR 10 U937 AEA A AR 2328 (Promega P450-Glo™ ZHA)

ARR Z 3282 1937 AEZ(A7F 224 JZF oz 8 fFa| =5 Al AEF)oA H7rEdn. ftes Al
FAoA  ARY AjtEta, AR-EE E@A= 6“°i AgiElol AR 3 AR (Arnt) ok o] FolFAE
PAsh, o] B (YPIAL TERE Y 5 AF G AAolE ukS QA (XRE)9 ZEsle] CYPlAl
S Z7AZITE. CYPIAL B4 FT&zow ?*Mla -CEE7} FAlAd oz Agks s, a2 FA|H A 9 vkg
sto] WS A= AS Hriste] 2AHET. AAE 2o F2 AEIF P450 Aol Au| s},

Ultraculture F&% WX (Lonza)ollAe] 1937 MXE T vE 96 4 22 wig ZHo]Ed A9 100,0007)
AL2 S, 7714 2 HAE 398 (HF [DNS0] 1% H7Fstal 300 uM KYWAS 7str] dol 105
St ol AT, Y tg ZHUES 37T, =85% i, 5% 0,9 S1FHlolElel 2447 Bt Flok. A
SAE FA3 F CYPIAL 712 Luciferin-CEE([HF] 83 puM)E H7kstar 347 B¢t Qo] At F A€
AZ NS H71sk] WS FUA|7]AL 208 Fof WgAS wEFc.

A1E SgtEe] AdA40 CYP1AL 9 A :&W% 3 Promega P450-Glo™ A A28 ALg3lo] H7talu, 7714

2 Ly ™ a9 Z Yo Ed 747}§EE} Cypex CYP1A1l WFEX([FZ] 0.5pmol) 2
iferin-CEE([ ] OuM) 0.1M AAZH d=doA] A ZFstm HAE 33tE3 37 37T
]

Agct. 1 vk 0.2uM NADPHE Z¢ 1Eoﬂ A7Veta 37°ColA 1087F ool Ad, =
Al HE Aleke F7betel WSS SHATIAL 203 Foll B3 dEskglh

Algay AR 30 A Tx FA 3 AE(PBMC)NA Y AR Z3F2EE - QJE|F71-22(1L-22) H=9 4.
PBMCE= Lymphoprep™-& A}83}e] Q7F wx dNozHE et 10% & Hol 4, 19 HyAad-»~E
o]2 B 1% W-WS opu]-abe FHEH= RPMI WIHGIA nL 1 x 107 AEE 4@k, PRICE
CD3/CD28 & A] &3+=(AZF T TransAct™(Miltenyi Biotec)) 100,00070 AE9 1ul= A 3}HA
T ok 96 A 2wk EFolEd AY 100,00070 MAEZ =EPcE, A= 1AZF F 77HA] FEe

E 3aE = H3 S (HE [DNS0] 0.2%)S H7tgck, 18 e ZHolEE 37T, >85% &%, 5% €0,
HloJEloll 72A13F Fot FATF MR E AAG AL Al Bl BA71A] -20TCoAA Bk, [L-22% AZYx
1 ol whg} 917k 1L-22 DuoSet ELISA(RED systems)Z Algale]l SAsIATt. A/g#w) A4 Ade 87

>4
m
%
fm
=

b
)

ez o
f

o

fo N Y

b &

Rl 2
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®1- AgHy AR 23
Ec | CD3/CD28 FE=E IL-22 U037 A EG | €D3/cD28 F=HIL- u937 224
4E2 nPBMC THl:av. | pICS0-VAF347: av. 22 Z2I hPBMC | pIC50-VAF347: av.
pIC50 pIC50 A H:av. pIC50 pIC50
1 872 014 38 7.05 7.18
2 7.25 7.6 39 7,05
3 B4 B.A45 40 7.82
4 7.08 7.79 41 771
5 0,02 8.73 42 6.68
6 2.87 8.11 43 g8.15
7 202 8.04 44 > 8.81 7.99
8 898 8.95 45 > 8.09 842
g 0.18 0.29 46 > B.87 9.12
10 8.09 8.34 47 849
11 6,28 7.04 48 879 B.36
12 6.85 7.05 49 .16 847
13 <5.75 6.64 50 7.65 B.26
14 7 7.13 51 6.69
15 7.05 52 7.75
16 7.48 53 6.12 7.09
17 8.78 842 54 6.3 6.64
18 6.35 55 <5.70 6.12
19 7.61 7.29 56 7.73 7,92
20 7.36 7.04 57 87 851
21 8.84 8.56 58 646
22 <5.70 6.01 59 840 B.42
23 6.34 60 .13 .37
24 8.54 8.58 61 5.0 6.47
25 877 857 62 6.88 7.3
26 0.14 8.32 63 6.8 7.03
27 B.67 831 64 6.84 7.21
28 0.21 9.29 65 =600
29 8.52 £.66 66 9.49 8.99
30 8.4 .26 67 7.18
31 7.79 58 7.48
32 7.84 8.6 &9 7.02
13 7.87 7.85 70 9,19 8.8
34 <5.70 <6.12 71 7.16 6.9
35 6.01 =6.00 72 7.83
36 5.97 =6.00 73 6.73
37 6.91 6.6 74 8.54 7.92
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