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[0220]
[0221]
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[0223]
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ZIHSd 10-2021-0009321
NMR 87l 7] (CD3)2C0 (2.05/29.84 ppm); (CD3)2S0 (2.50/39.52 ppm).

MR °Fol: aq. = %4, app = @¥7](apparent), br = HEZE s = Bdd, d = o], t
&, p= .L%ZZ} w2 3o dAE on gt
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6 =e] npo]del, HAet= SAtTolobE-T ekl 1(0.2 mmo), (1 mmoD), ©JHIZH(III) Egfe]Z o] E(0.02
mno) & W EAH(0.45m0) R FHsE SF LSt A AE (o Efo]EF R HOE Es WY HEEFoR
3.3

T2 oY eE)(2m) &3A7|L; o
o] B E3tEof Hml HO 2 5ml EtOAcE

)

%% 95°CollAl 4AZF st A-sHA wrteltt. rt7hA] ¥
d74star, o5 Aglo]lE H=(Celite pad)E FallA ABAHT. #
715E BEAIAL, FAE5S EtOAcE 33 FETh. 1S5S @shel E3) NalC0; 74 &oo= AlxaaL,
Na,S0y AollA AxA71a, Htstel] sFA 2T, S A7 29 A=2vek&E 18 9] (0-20% EtOAc/ 4t ol 9]
3l BAANA A= 5-vEA-2-Edte] EF o 2w d-N-gd-1H-o] vtk [4,5-b] T 2} 7l -6-0o}vl S <13k 14|

o |

mq

H H
N. N oRB Na N
B = = =
Fac_Q:[,I\@/—H—' F30—<\I/I |/—R
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N M. _-N
IS Q RS ¢ W e
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CH3

1R Edo| ZzsE wEA X3kH ﬂﬂqéﬂﬂﬁﬂo% mol) @ QO EIVEF(0.15 mml)ES
W2AH0.200) B 48% tel=zHEW GA(Ine)ol G847 o] EFES 90THA 243 F AHH
HkEigleh, ri7hA W7h &, o] HhE EFES ¥} Nall(0; 74 §NoR W FAA7AL, EtOACE 33 FE
F715S  #etel  Esh NalC0o; 4 &Hom AFHSIAL, NaS0, $elA xAI7]a, st
EZAAT. IAS Aggta 72 I 2elE 289 (10%-30% EtOAc/A2b) o] 93] AAA|A =4
A-2-Egto] 227 o 2 d-N-#d-1l-o] vt} 2 [4,5-b] ¥ et -6-o}Wl S A 1A 2A 53}
. N-

we ghghE o] Azl st
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NN N \N N N
VPRGN e SASE
e
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: |

1 =2 npojakel] Q3 ojuthEH-Ig (1 FH)S 2me] tho]FE 2t &aA71 A, 2o =3imd
(20 F=) B Edtelmlgolnl(1.5 )& A7 H7bsidinh. dojxl &S ha(dark)ol A A2olA uyket
Aok, 1647 3, &uj S 2kstel] A7 2, AEsbA 2 g 2ulE a8 9] (0%-20% EtOAc/EA4b) ol o3& A
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ZIHSd 10-2021-0009321

N7 BABE 505 A 1o D N3 D2 (E2}o] B7 0 2ol |)-1H-o] W] th 2 [4,5-b] H 2} -6-0} 71 & 4] LA

At Az} 2D, 5-wEA]-2-X] FE-N-H d-1H-o|u|t} 2[4, 5-b] 9] & -6-o} & A%
H H H
NN N 2D NNy N
o« L1 SS0at:
NN ? NT™N (T')
_ 1

= ex}gelolZ-9 kA 1(1 mml), H (10 mmol) 2 oJEHIZ2E(I11) Egte]ZH o] E (0.1
NA7]130 A, A8 QA ~E (10 mo) S A 7sglth. o] £FELS 95T oA 3
= zZ} & o] Wk EFEo| 20ml H0 ¥ 20ml EtOAcE H7bsbar, At
OE H=& ] ot §71ES B3, F45S Et0AcE 33 FE9tt. f715S ety
3} NallCO; 4 fMN o= AHs}ar, Na,S0, lollA HAxA 713, 7edsle] =A% ] k:
ZutEgge] &) HAAA 5-WEA-2-X]FE -N-3d-1H-o]v|t}Zx[4,5-b] 7] &}
F533 ).

ojste] wkg-4 12 <dnk Ak 24, 2B, 2C % 2D Fte] ¥AE e

H H H H
Nee Ny N A H N _-N 28 NNy N
Al L, B 2 vk X T G — eI I
NN ? NN 0 N™ N7 oH
|
l 2C
\ H
\F\] N\“ n 28 N N‘\ N
ARG LG
NN o NT N7 "OH
|

6 =39l o], HA 3}
mmo) & W ZAH(5.0me) ol 83
A <t AEE A ksl

& 7

H H H
Ne N\N 20 N N\N
soat EEYspast
NT=N"0 NT N 0

A 1. 6-HFA-N-(4-(Eto| FF o 2|5 A I d )-2-(Egto] £F 2 Zvd ) -14-o]v|th x4, 5-b] 9] e} X1 -5-0}
T(2-1)9 4

N N
N >
oL

H N C|) OCF;

e 2-18 6-FIEA-NU-(EFo]ZF 2 EA)  #Hd)-[1,2,5]SA oo} & R [3,4-p] ¥ g} 7l -5-0}71 (1-
156)3 Az 280] ola) kel 70%e] 2-12 AFA mAEA FEa%ch. H NR (500 Miz, oFAE-d) &

13.06 (brs, 1H), 8.65 (brs, 1), 8.11 (d, 2H, J = 9.1 Hz), 7.33 (d, 2H, J = 8.6 Hz), 4.11 (s, 30); C
MR (125 MHz, o}AIE-d) & 148.1, 143.6, 140.8, 139.2, 135.2 (d, J = 40.7 Hz), 121.5, 120.7 (q, J =

254.6 Hz), 120.6, 119.3 (q, J = 268.4 Hz), 53.9; “F NIR (376 MHz, o}AlE-d;) 6 -58.88 (s, 3F), —64.41

(s, 3F); HRMS (ESI): CoHiFeN:O, [M+H] ol ti@h 712b]: 394.0733, #=x: 394.0714.
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AAe 2. 6-HFA-N(4-(n-F ) Ad)-2-(Egto]| FF L= ") - 14| v vhx[4,5-b] 9] 2}x]-5-0171 (2-2) o] 3+

NN
:N =
H V9

SHE 2-2v WF(4-FEHd)-6-HEAI-[1,2,5] SATrol ob 2 2 [3,4-h] 9] 2121 -5-0} 71 (1-157) # A2} 24 93
Fdato] 63%2] 2-22 A TAEA S5EAT. H NR (500 Mz, oFAE-d) 6 8.35 (brs, 1I1), 7.86 (d,
OH, J=8.5Hz), 7.20 (d, 2H, J = 8.5 Hz), 4.10 (s, 30), 2.61 (t, 2H, J=7.7 Hz), 1.62 (m, 2H), 1.38
(h, 2H, J = 7.4 Hz), 0.94 (t, 3H, J = 7.4 Hz); C NMR (125 MHz, oMl%-ds) & 148.0, 141.3, 137.6,

137.0, 134.6 (d, J = 41.0 Hz), 128.4, 119.3 (q, J = 268.2 Hz), 119.6, 53.8, 34.7, 33.8, 22.1, 13.3; “F

NMR (376 MHz, ©}FAE-d) & —64.30 (s, 3F): HRMS (ESI): CiHioFaNsO  [M#H] o] thak #A12kx]: 366.1536, #=

|1 366.1531.

ARG 3. 6T EA N (2- BT Q25— (Eeko] EF- 0 2 D) W) -2-(Eete] HF 2| ”)- 1ol vtk [4,5-b 1]
ehal-5-obvl(2-3)¢] 4

g F
N N\N
ro< T T
ﬁ N0
I cr,

) # ) -6-m = A -[1,2,5] A o] ok £ 2 [3,4-b] 9] 2kl -5-0} R

SEE 2-32 NM(-ZFOE-5-(Eg|EFo=
-39 AL A A F58%0. B NR (500 Miz, oFAIE-d) §

-158) 3 Hxl 240 o3l FAdste] 62%9] 2-
9.05 (d, 1M, J = 7.0 Hz), 8.08 (brs, 1), 7.51 (t, 1, J = 7.6 lz), 7.49 (s, 1H) 4.19 (s, 310); C MR
(125 Mz, OFE-d) & 154.9 (d, J = 248.4 Hz), 148.2, 140.0, 136.1 (q, J = 41.1 Hz), 128.8 (d, J =
10.9 Hz), 126.3 (ad, J = 32.6, 3.6 Hz), 124.2 (q, J = 271.3 Hz), 120.1 (dd, J = 8.4, 3.9 Hz), 119.2
(q, J = 268.7 Hz), 117.7, 115.7 (d, J = 21.1 Hz), 54.3; "F NVR (376 MHz, o}H|B-d;) & —-62.49 (d, 3F,

J=1.6 Hz), -64.56 (s, 3F), -125.47 (m, 1F); HRMS (ESI): CuHRN.0 ~ [M+HI ol ti@h A2Hx: 396.0690, o
Z=2]: 396.0705.

AA 4, 6-HEA-N-(3-(EFo)ZF 0 2 EAHY)-2-(Eg o] ZF 0 2w d)-1F-ou|t}x[4,5-b] ] g} -5-0}
W (2-4)9] A4

H
NN _N OCFs
: -

FSC /N:[ ’I @’
HoN9

shetE 24w 6MIEANGB- (Bl B2 E AN A E)-[1,2, 5] A T ol obE 2.3, 4-b] ¥ ehrl -5-ob vl (1~
141) o] &34 Az} 200 o8] FAJako] 58%9] 2-4F A mAZA S5, HNR (500 Mz, obAE-
d) & 13.06 (brs, 1H), 8.72 (brs, 1H), 8.22 (brs, 1H), 7.89 (d, 1, J = 8.2 Hz), 7.45 (¢, 1H, J = 8.2
Hz), 6.99 (d, 1, J = 8.2 Hz), 4.10 (s, 31); C NIR (125 Miz, oMI%-dy) & 150.2 (q, J = 1.7 Hz),
149.1, 142.7, 141.5, 136.3 (q, J = 41.1 Hz), 130.8, 121.5 (q, J = 255.4 Hz), 120.2 (q, J = 268.6 Hz),
118.8, 114.9, 112.4, 54.9; 'F NMR (376 Miz, oMAIE-dy) & -57.87 (s, 3F), -64.00 (s, 3F); HRMS (ESI):

CLllFNNa0, ~ [M#Nal'ol thah #1240 416.0553, o

e

2] 416.0537.

A 5. 6-HlFA-N(2-HE-5-(Egto] EF ez d) i d)-2-(Eeto| FF Q2 E)-1Fo|m vk 2[4, 5-b] ¥ 2}
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[0251]
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-5-0}71(2-5)9] 34

NN
N B
e L
N"NTTo
- cr

3tE 2-56% 6-HISA-MW(2-HE-5-(Egfe] EF o2 d) A d)-[1,2,5] FAIttol o} & 2 [3,4-p] 7] 2} X1 -5-0}71 (1~
142)3 Az} 280] o8] Akl 58%0] 2-5% AFA mAEA St H NR (500 Miz, oFAE-d) &
12.97 (brs, 1), 8.61 (brs, 1H), 7.91 (brs, 1M), 7.50 (d, 1H, J = 7.9 Hz), 7.37 (d, 1, J = 7.9 Hz),
4.17 (s, 3H), 2.45 (s, 3M); C NMR (125 Mz, oFAE-dy) & 149.1, 142.1, 139.3, 136.2 (q, J = 41.0 Hz),
134.6, 131.9, 129.1 (q, J = 31.8 Hz), 125.4 (q, J = 271.2 lz), 120.7, 120.2 (q, J = 268.5 Hz), 118.7,
55.1, 18.0; 'F NMR (376 MHz, oMdIE-dy) & -62.71 (s, 3F), —64.45 (s, 3F); HRMS (ESD): CiHpFeN-0'

[M+H]+°ﬂ ojgk AlAkx]: 392.0941, BZA]: 392.0953.

Al 6. 6-HEA-N2-FFLZ2-3-(Eo|ZF a2 a)Hd)-2-(Ego| EF o2 e)-1/Fo| v th2[4,5-b] 3]
2h71-5-0}71(2-6) 9] 3

w F
NNy N CFs
et XL
NT™N" ™0
H i

S3HE 2-62 N-(2-ZFQ2-3-(Efo|ZF 2 ) dd)-6-H5A-[1,2,5] FAlcho|o} & 2 [3,4-p] 7] 21 -5-0}

-140)7 A3} 280 olal] FAste] 6540 262 AT wAZAM FE5HATH. H NR (500 Miz, oFHE—d;)
§ 13.06 (brs, 1H), 8.78 (brs, 1H), 8.09 (brs, 1H), 7.45 (m, 2H), 4.17 (s, 3H): C NNR (125 Mz, O}A]
E-d) & 151.5 (d, J = 254.5 Hz), 149.1, 141.2, 136.9 (q, J = 40.9 Hz), 130.0 (d, J = 9.4 Hz), 126.8,
125.5 (d, J = 4.6 llz), 123.8 (q, J = 271.5 Hz), 120.8, 120.1 (q, J = 268.8 Hz), 118.5 (dd, J = 32.8,
10.7 Hz), 55.2; 'F NMR (376 MHz, oFl¥-d) & -61.72 (d, 3F, J = 12.9 Hz), -64.59 (s, 3F), -132.21

(s, 1F); HRMS (ESI): CLHENNaO [M#Nal'ol ot AI2Hx]: 418.0509, #3x: 418.0516.

A 7. 6-HEA-N(3-EF L2 D)-2-(Egfo] EF 2| )-14-ow|t}x[4,5-b] T 2t -5-o} Rl (2-7) ¢ A
N Ny n F
AT
X

SE 272 1-143% Axt 2p0] o8] FAstel 55%9) 27 AR wARA S5, H NR (500 Miz, of
AE-d;) & 13.00 (brs, 1H), 8.62 (brs, 1H), 8.08 (dt, 1H, J = 12.2, 2.3 Hz), 7.63 (d, 1H, J = 8.2
13
Hz), 7.35 (td, 1H, J = 8.2, 6.8 Hz), 6.79 (td, 1H, J = 8.2, 2.6 Hz), 4.09 (s, 3H); C NMR (125 MHz, °}
ME-d;) 6 163.9 (d, J = 240.8 Hz), 149.0, 142.7 (d, J = 11.4 Hz), 141.6, 136.2 (q, J = 41.1 Hz),
130.8 (d, J = 9.8 Hz), 120.2 (q, J = 268.5 Hz), 116.0, 109.4 (d, J = 21.6 Hz), 106.9 (d, J = 27.2 Hz),
54.8; F NVR (376 MHz, ©}A1E-ds) & —-64.46 (s, 3F), -113.8 (m, 1F); HRMS (ESI): CysHyEN:0~ [M+H] o o)
3k AAER]: 328.0816, TW=3]: 328.0838.

AAld 8. 6-HEAI-(3,5-H| A (EFo] EF 2 e d)-2-(Egto| ZF o 2 e)-1/-o]v|thx[4,5-b] 3] & -5~
olvl(2-8)9 A4
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N N‘_‘H CF
re— T X
N" N o
| ey

e 2-82 M (3, 5-H| A (Egtel &R e = d ) dd)-6-m5A1-[1,2, 5] SAbrhol ok 2 [3, 4-b] 9] 2F 71 -5-ob il (1-
139)3 2 240 ola] FAste] 50%9] 2-82 AFA wARA FEHAT. H MR (500 Miz, oAE-d) &

9.10 (brs, 1H), 8.74 (s, 2H), 7.64 (s, 1), 4.13 (s, 3H); C NMR (125 MHz, oME-d;) & 149.2, 143.0,

141.0, 137.1 (q, J = 40.9 Hz), 132.4 (q. J = 32.8 Hz), 124.6 (q, J = 271.9 Hz). 120.1 (q, J = 268.7
19

Hz), 119.6, 115.4 (dt. J = 7.4, 3.8 Hz), 55.0; F NMR (376 MHz, ol¥|E-d;) & -63.51 (s, 6F), -64.54

(s, 3F): HRMS (ESI): CioHoFoN:O' [M+H] o] b 7A|2k2]: 446.0658, ©=32]: 446.0680.

AN 9. 6-MEA-(2-FF e 2yl d)-2-(Egto] 7 e 2l d)-1Fon| vk [4,5-b] 9] ehxl-5-0}1l (2-9) o) A

g F
N N N
7 —
e~ L
H N~ O
|

SFE 2-95 N (2-ZF 0 2Hd)-6-HEA-[1,2,5] A TFol o} 2 [3,4-p] T 2} 2 -5-0}1 (1-159) T A=} 249 <
3 FAsle] 53%9] 2-92 A wA=A FS39T. H NR (500 Mz, oMAIE-d) 6 8.52 (t, IH, J = 8.2

Hz). 7.89 (brs, 1H). 7.24 (m, 2H), 7.11 (m, 1H), 4.16 (s, 3H); C NMR (125 MHz, ©}AE-d) § 153.5 (d,

J = 242.9 Hz), 148.1, 140.6, 135.4 (q, J = 41.0 Hz), 127.7 (d, J = 10.2 Hz), 127.7 (d, J = 10.2 Hz),
124.7 (d, J = 3.5 Hz), 124.4 (d, J = 3.7 Hz), 123.4 (d, J = 7.8 Hz), 121.5, 119.2 (q, J = 268.5 Hz),

114.8 (d, J = 19.5 Hz), 54.2: 'F MR (376 MHz, obM|E-d;) & -64.47 (s, 3F), -130.86 (m, 1F): HRMS
(EST): CoHioFN-O™ [M#H] o thah AI2F=]: 328.0816, #=32]: 328.0824

AAle 10, 6-mFEA-N-(p-EE)-2-(Edto] &F 2 d)-1H-o] M| vpx=[4, 5-b] 9] 2x1-5-0}11 (2-10) ©] 33

H
N N\‘ N
L0,

e 2-102 6-UEA-M(p-EE)-[1,2,5]FAlctolo} =2 [3,4-p] ¥ gh 1 -5-0} 71 (1-144) 3 H =} 280 & &
AEte] 49%9] 2-102 AT mA A SS9 H NR (500 Mz, oME-d) & 8.31 (brs, 1H), 7.83 (d,
OH, J=8.1Hz), 7.16 (d, 20, J = 8.1 Hz). 4.08 (s, 3H). 2.30 (s. 3H); "C MMR (125 MHz, S}HIE-d;) &

148.9, 142.2, 138.3, 135.5 (d, J = 40.7 Hz), 132.7, 129.9, 120.5, 120.2 (q, J = 268.3 Hz), 54.7, 20.8;
F NMR (376 MHz, oFAlZ—-d;) & -64.30 (s, 3F); HRMS (ESI): CoHuFN-O' [M+H] o thak AA1=]: 324.1067, o

2] 324.1079.

A 11, 6-HFA-NFod-2-(Egto]| T F 2w E)-1H-o] vtz [4,5-b] ¥ 2}l -5-0}71 (2-11) &) A
NN
N—Ns
Fe— |l @
1L
|
3ehE 2-118 6-vISA-N-3E-[1,2, 5] SAfro ob & 2 [3,4-p] 9] 2k X1 -5-0}R1 (1-146) 7 A} 2A0] o] 3] §Hd 3]
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56%9] 2-112 A8 A ZA 53990, H MR (500 Mz, oME-d) 6 8.39 (brs, 1H), 7.96 (d, 2H, J =

7.9 Hz), 7.34 (t, 20, J=7.9 Hz), 7.04 (t, 1, J =7.4 Hz), 4.09 (s, 3H); CNWR (125 Mz, o}FE-d;)

6 149.0, 142.0, 140.8, 135.7 (d, J = 41.1 Hz), 129.4, 123.3, 120.4, 120.2 (q. J = 268.4 Hz), 54.8; 'F

NMR (376 MHz, o}A|E-d;) & -64.36 (s, 3F); HRMS (ESI): C13H11F3N60+ [M+H]+°ﬂ sk ALk 310.0910, #5
|1 310.0918.

AAE 12, 6-HEA - (4-HEX FHY)-2-(Ed}o| ZF ¢ 2| el )10 n|th &[4, 5-b] 3] e} 7 -5-0} 51 (2-12) 9] &4
N N H
o~ XL

SIRHE 2-12% 6-HISA-N(4-HSEA D )-[1,2, 5] AT ool 2 [3,4-h] 9] 21X -5-0} 71 (1-145) 7 A2} 249 9
3 FAele 45%0] 2-128 A8 wARA FEEATH. M MR (500 Miz, oE-d) § 7.84 (brs, 1H), 7.83
(d, 2H, J=9.11z), 6.93 (d, 2H, J = 9.1 Hz), 4.08 (s, 31); 3.80 (s, 31); C NMR (125 MHz, o}A=-ds)
§ 155.6, 148.0, 141.5, 134.2 (d, J = 41.3 Hz), 132.8, 121.5, 119.4 (q, J = 268.2 Hz), 113.7, 54.8,
53.8; F NMR (376 MHz, o}ME-d;) & —-64.26 (s, 3F): HRMS (ESD): CoHuFN,0, [M+H]'ol ok A2k
340.1016, ¥Z%]: 340.1032.

Al 13, 6-HEA-N(3-ZF Q24— (Ego| TR0 2| EAHAY)-2-(Egfo] ZF o 2ug)-1Fo|u|t}x([4,5-
b] 7] 2}x1-5-0}71(2-13) o] A

H
No Ny N F
e L X
H NT O OCF.
|

33E 2-132 M (3-ZFL2A-(EFgo|ZF 2 EAD AT )-6-HEA|-[1,2,5]FA ool & 2 [3,4-b] 3 271 -5~
obal (1-151) 7 A} 240 o8] @dato] 63%9] 2-13S AFA A A FEFATE. H MR (500 Miz, oFAE-
d;) & 8.81 (brs, 1H), 8.33 (dd, 1H, J = 13.5, 2.6 Hz), 7.74 (ddd, 1H, J = 9.0, 2.6, 1.5 Hz), 7.44

(td, 1, J=9.0, 1.5 Hz), 4.10 (s, 3H); C NMR (125 MHz, o} E-d;) & 155.1 (d, J = 246.8 Hz), 149.1,
141.7 (d, J = 10.4 Hz), 141.2, 136.7 (q, J = 40.7 Hz), 130.8 (d, J = 12.6 Hz), 124.9, 121.6 (g, J =

256.3 Hz), 120.2 (q, J = 268.6 Hz), 116.3 (d, J = 3.3 Hz), 108.3 (d, J = 24.3 Hz), 54.9; “F NIR (376
Hz, o}AlE-d) & -60.04 (dd, 3F, J = 14.2, 5.1 Hz), -64.51 (s, 3F), -129.63 (m, 1F); HRMS (ESI):

CoulloF N0, [MHH] O] th&h A12bx]: 412.0639, B2 412.0652.

AAd 14, 6-HEAN(2-EFQLE2A-(Efo| 2R o 2 e d)-2-(Edo] ZF e 2o )~/ v thx[4,5-
bl g}x1-5-0}71 (2-14) o] A

v R
N

LT
uN(IJ CF

e 2-145 N-(2-Z2F 24— (Egfo|Z2F o 2re)dd)-6-mEA-[1,2,5]Alt}ol o} £ 2 [ 3, 4-b] ¥ 2}71 -5-0}
1 (1-202) 7 A2} 280 ©)8) FAake] 53%0] 2-14% AT mAZA FEEGITE. H NR (500 Mz, oME-ds)

5 8.87 (t, 1, J=8.4 Hz), 8.06 (brs, 1H), 7.60 (m, 2H), 4.17 (s, 3H); C NMR (125 MHz, ©}AE-dy) &
153.1 (d, J = 244.9 Hz), 149.2, 140.5, 137.3 (q, J = 41.0 Hz), 132.5 (d, J = 9.6 Hz), 131.0 (d, J =
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10.8 Hz), 124.8 (qd, J = 270.6, 2.6 Hz), 124.5 (qd, J = 33.2, 7.3 Hz), 122.7 (p, J = 4.0 Hz), 121.2,
120.1 (q, J = 268.8 Hz), 113.2 (dq, J = 23.0, 3.8 Hz), 55.2; “F NMR (376 MHz, o}ME-d;) & —62.35 (s,

3F), -64.62 (s, 3F), -129.81 (m, 1F); HRMS (ESI): CuHFN.0  [MHH] o] thah AAFA]: 396.0690, o3
396.0704.

AA) 15, 6-WHA-N(3,5-Thol B 2o D) -2-(E ko] HF 6. | &)~ Lol v Tk [4,5-b] 3] k41 -5-o} 7l (2-

15)°] 34
H
NN N F
Fsc—¢ :\“/ /I @
NN
F

SIHE 2-15% M (2,3-Thol E2F 22 W d)-6-HEAI-[1,2,5] Al o] o} &2 [3,4-p] 3] 2171 -5-0} 71 (1-147) 7} =k
2ad] ©13) BEt] 60%9] 2-152 AT mAZAH FES5aITH H MR (500 Mz, oFAlE-d;) & 8.80 (brs,

i,

M), 7.76 (dd, 2H, J = 10.3, 2.3 Hz), 6.65 (tt, 10, J = 10.3, 2.3 Hz), 4.09 (s, 30): C NMR (125 Mz,
OAE-d) & 164.1 (d, J = 242.3 Hz). 164.0 (d, J = 242.3 Hz), 149.0, 143.6 (t, J = 14.0 Hz), 141.4,

136.8 (g, J = 41.3 Hz), 120.1(q, J = 268.7 Hz), 102.7 (dd, J = 30.3, 15.0 Hz), 97.6 (d, J = 26.3 Hz),
54.9; “F MR (376 Mz, oFAlE-d;) & -64.53 (s, 3F), -111.35 (t, 2F, J = 9.6 Hz); HRMS (ESI):

CilloFsN:0” [MH]'oll Th3E A1AEA1: 346.0722, T3]0 346.0723.

AA) 16, 6-WHAI-N(2,3-Thol B 23 D) -2-(E ko] HF 6. | &)~ U0l v Tk [4,5-b] 3] k41 -5-o} 7l (2-

16)2] &4
H F
NN N F
ST
H N ?

SR 2-162 N(3,5-T}o]ZF 0. 2Hd)-6-HEA|-[1,2,5] Al to] o} & 2 [3,4-p] 9] 271 -5-0} 71 (1-148) 7} H =}
280 93 FAstol 6200 2-16S AT mAZA FSEATH. H MR (500 MHz, oFE-d) & 8.24 (ddt,

HU
)

H, J=8.5, 6.9, 1.6 Hz), 8.01 (brs, 1H), 7.21 (tdd, 1H, J = 8.3, 5.8, 2.1 Hz), 7.05 (dddd, 1H, J =
10.1, 8.7, 7.5, 1.5 Hz), 4.15 (s, 3H); C NMR (125 MHz, o}d%-d;) & 151.4 (d. J = 244.2 Hz), 151.3

(d, J=244.2 Hz), 149.0, 143.2 (d, J = 244.9 Hz), 143.1 (d, J = 244.9 Hz), 141.3, 136.8 (q, J = 41.0
Hz), 130.5 (dd, J =7.6, 2.1 Hz), 125.0 (d, J = 8.2, 4.9 Hz), 120.1(q, J = 268.5 Hz), 118.1, 111.8 (d,

J=17.2 Hz), 55.1; 'F NMR (376 MHz, o}AE-d;) & —-64.35 (s, 3F), -140.58 (m, 1F), -154.27 (m, 1F):
HRMS (ESD): CHF N0 [M+H] o] ©i@h 71442 346.0722, ¥Z2]: 346.0717.

AN 17, 6-HISZA-N»-(2-ZF 2 2 d)-2-(Edto| ZF ¢ 2 el )-1/o| vt} 2[4, 5-b] 9] 2} -5-0}71 (2-17) 2] &

3
CFs

H

NN N
e
HoN 9

31HE 2-172 6-WEA-N-(2-(EgtolZ R e 2ue) o d)-[1,2,5] At ol o}E 2 [3,4-h] 3] 8} 71 -5-0} 71 (1-160) 7}
Az} 280 o8] @Adate] 4049 2-17% AP TA A 5%, 1 NIR (500 Mz, ol E-d;) & 8.60 (d,

2H, J =8.3 Hz), 7.97 (brs, 1H), 7.75 (d, 2H, J=7.9 Hz), 7.71 (t, 2H, J=7.9 Hz), 7.32 (¢, 1H, J =
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7.6 Hz), 4.18 (s, 3H); e ONIR (125 MHz, °o}MIE-d;) 6 149.0, 141.5, 138.1 (d, J = 1.6 Hz), 136.8 (q, J

= 40.9 Hz), 133.9. 127.2 (q, J = 5.5 Hz), 125.5 (q, J = 272.2 Hz), 124.3, 120.7 (q, J = 29.3 Hz),
19

120.1 (q, J = 268.6 Hz), 55.3; F NMR (376 MHz, ©}#lE-d5) & -61.55 (s, 3F), -64.56 (s, 3F); HRMS

(ESD): C14H9F6N50+ [M+H]+°ﬂ gk AAEA]: 378.0784, %] 378.0791.

Al 18, M([1,1'-nte]sld |-4-d)-6-H F A -2-(Egto] &5 e wr 9 )-1H-o|m| v} x4, 5-b] 9] e}x] -5-o} 1l @-

18)°] 344
N >
AT
HIN’ICI)

31E 2-18S MN-([1,1'-ulo]od ]-4-9)-6-M=A-[1,2,5] A c}olo} = 2 [3,4-p] 9] 27 -5-0} 9l (1-161) 7 =}
200 o3 FAak] 50%] 2-18S AFA A=A FEEUT. U NR (500 Miz, oFE-d) & 8.53 (brs,
1), 8.08 (d, 2H, J = 8.7 llz), 7.66 (m, 41), 7.45 (t, 20, J = 7.7 Hz), 7.32 (t, 1, J=7.6 Hz), 4.11
(s, 30); "C MMR (125 MHz, oM1%-d) & 149.1, 141.9, 141.5, 140.3, 135.9 (d, J = 40.9 Hz), 135.8,

19
129.7, 127.9, 127.7, 127.3, 120.7, 120.2 (q, J = 268.4 Hz), 54.8; 'F NMR (376 MHz, oM&E-d;) 6
~64.33 (s, 3F); HRMS (ESI): CigHisFNsO' [MHH]' o) thk A4F]: 386.1223, ¥+33]: 386.1222.

AAl 19, 6-HEA-N-(4-(tert-F-E) A )-2-(Egto] £F o 2w d)-1H-o| 7|t} x 4, 5-b] 7 2}zl -5-0} 71 (2-

19)9] &4
N N
N -
e 1L
[ N e
H |

s 2-19% NFU-(tert-F2)HAd)-6-MEA|-[1,2,5] SAlcto] o} Z 2 [3,4-p]H] 247l -5-0} 71 (1-162) T H =} 2A
ol &) TAste] 4560 2-192 AT uAZA FE3T. H MR (500 Mz, oME-d) & 8.34 (brs, 1H),

7.86 (d, 2H, J= 8.8 Hz), 7.39 (d, 2H, J = 8.8 Hz), 4.09 (s, 3H), 1.32 (s, 9H); 13(3 NMR (125 MHz, o}l
=-ds) & 148.9, 146.1, 142.2, 138.2, 135.6 (d, J = 40.4 Hz), 126.2, 120.4, 120.3 (q, J = 268.3 Hz),

54.7, 34.8, 31.7: 'F NMR (376 MHz, o}AE-dy) & -64.29 (s, 3F): HRMS (ESI): CyHiFaN:0  [MH] o] o
AAkA]: 366.1536, FSX]: 366.1541.

A 20, 6-H1EA-N-(H 2 ER-2-)-2-(Egto] HF e 2 d)-1H-o| |tk 2[4, 5-b] 9] 2}x1-5-0}71 (2-20) ©] &
q

o]
NN
N £
o~ 1
By

SHghe 2-202 6-vSEA-A(HEEEl-2-2)-[1,2, 5] SAol b £ = [3, 4-b] ¥ ehxl -5-op vl (1-152) % A} 2A9]
ola] @Astel 40%9] 2-20% A nARA FESAT. H MR (500 Miz, SMAE-d) & 8.74 (brs, 1),

v

8.59 (brs, 1H), 7.87 (m, 2H), 7.82 (dd, 2H, J = 12.7, 8.2 Hz), 7.47 (ddd, 1, J = 8.1, 6.8, 1.3 Hz),
7.38 (ddd, 1H, J = 8.1, 6.8, 1.3 Hz), 4.12 (s, 3H): C NMR (125 MHz, o}A1E-d;) & 149.1, 141.9, 138.4,
136.0 (d, J = 41.1 Hz), 135.1, 130.9, 129.1, 128.4, 128.1, 127.2, 125.1, 121.7. 120.3 (q. J = 268.5
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[0291]

[0292]
[0293]

[0294]

[0295]

[0296]

[0297]

[0298]
[0299]
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19,

Hz), 115.7, 54.8; 'F NMR (376 MHz, oFE-d;) & -64.30 (s, 3F): HRMS (ESI): CpHyFN:O [M+H]'o] o
AAER] 1 360.1067, B=X]: 360.1074.

AAle 21 6-HIFA - (2-EF LR (Edo| EF e 2S5 A A )-2-(Egte| 27 2 2l Y)- 147 thx[4, 5-
b] 7] 2x1-5-0}71(2-21) o] A

iy F
NN\N
T X
{jNO OCF
|

e 2-212 N(2-EFQ2A4-(Edo] EF 2 B #d)-6-v 5 A -[1,2, 5] SA thol o} £ = [3,4-p] 9] 2h 21 -5-
obul(1-163) % At 240] o8] ko] 6289] 2-21% A mARA FESATE H MR (500 Mz, o} E-
d) & 8.59 (t, 1, J=9.1Hz), 7.98 (brs, 1H), 7.34 (dd, 1, J=11.3, 2.7 Hz), 7.26 (d, 1H, J = 9.1
Hz), 4.16 (s, 3); 'C MR (125 MHz, o}HE-d) & 154.2 (d, J = 246.9 Hz), 149.0, 144.5 (d, J = 10.7
Hz), 141.3, 136.8 (q, J = 40.9 Hz), 128.1 (d, J = 10.4 Hz), 123.3, 121.4 (q, J = 255.8 Hz), 120.1 (q,
J = 268.7 lz), 118.1 (q, J = 3.6 Hz), 110.2 (d, J = 23.6 Hz), 55.1; 'F NMR (376 Milz, o}M%=-d;) &

-59.10 (s, 3F), -64.55 (s, 3F), -125.5 (m, 1F); HRMS (ESI): CyHoFN:0, [M+H]'o tigh A|2F%]: 412.0639,
HAS5X] 1 412.0646.

Ao 22, 6-WFA-NFU-(Egto] & F o2 d) v d)-2-(Egto] EF e 2 W9 )-14-on|t}2[4,5-b] ] 2} 3l -5-o}
w(2-22)¢] A4

NN

N N
Fgc—fi[l\@\
ﬂN 0 CF

[

3etE 2-22% 6-WEA-N-U-(Egto| EF2v e ) d)-[1,2,5] AT olo} £ 2 (3, 4-b] 9] 2} 7 -5-0}1 (1-165) 3}
Az 280 o8] WS T0%9] 2-222 A wA=A] FE59T. H MR (500 Miz, oMHIE-ds) & 8.77
(brs, 1H), 8.21 (d, 2H, J = 8.7 Hz), 7.67 (d, 2H, J = 8.7 Hz), 4.10 (s, 3H); C NMR (125 MHz, o}AE-
d) 6 149.2, 144.5, 141.2, 136.7 (q. J = 40.9 Hz), 126.7 (q. J = 3.7 Hz), 125.3 (q, J = 271.8 Hz),
123.9 (q. J = 32.4 Hz), 120.2 (q. J = 268.6 Hz), 119.8, 54.9; F NMMR (376 MHz, o}A¥-d;) & -62.17

(s, 3F), -64.50 (s, 3F); HRMS (ESI): CuMloFeN;0' [MHH] ol b AI4bx]: 378.0784, =3 378.0789

AN 23, 6-HIEA-MN(3-ZF O E-4-(Egto] ZF e 2ue)Hd)-2-(Eto] ST o 2 el)-1-o|n|th % [4,5-
bl g}x1-5-0}71(2-23) 2] A

"
,E\I N\ N\©:F
Fsc_(ﬁl/w:l\cl) CF
e 2-238 V(B3-S FLEA- (B R 2 E) ¥ d)-6-m5A-[1,2,5] SA el o £ 2 [3, 4-h] ] 2hl -5-0}
R(1-178) 7 Ak 280] o8] @A she] 63%e] 2-23 AA wAZA FEBATE H MR (500 Mz, oFAIE-dy)
§ 8.99 (brs, 1), 8.34 (dd, 1H, J = 14.2, 2.0 Hz), 7.82 (d, 1, J = 8.6 Hz), 7.66 (t, 11, J = 8.6
Hz), 4.10 (s, 31); C MR (125 MHz, oFHE-ds) & 160.9 (d, J = 250.4 Hz), 149.2, 146.7 (d, J = 11.7
Hz), 140.7, 137.3 (q, J = 40.9 Hz), 128.1, 124.2 (q, J = 270.9 Hz), 120.1 (q, J = 268.7 Hz), 115.3,
110.9 (d, J = 32.9, 12.8 lz), 107.1 (d, J = 26.4 lz), 55.0; F NMR (376 MHz, oMl%-dy) & -60.78 (d,
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[0300]

[0301]
[0302]

[0303]

[0304]
[0305]

[0306]

[0307]
[0308]

[0309]

SIS51 10-2021-0009321
3F, J = 12.2 Hz), —64.58 (s, 3F), -115.26 (m, 1F): HRMS (ESD): ColyFuNi0 [2MH]'ol oh@h A4k

791.1307, #SZX]: 791.1286.

A 24, 6-HFA-N(4-ol D Hd)-2-(Egto] EF e =rld)-1H-o]n|th 2[4, 5-b] 9] 2}z -5-0}11 (2-24) o] A
N N
N =
Fe—< 1 [ @\/
S

shihe 2-24% NF(4-ol" ol d)-6-m5A1-[1,2, 5] A kol ob£ 2 [3,4-p] 9] 2hx1-5-0}71 (1-153) 3 A aF 240 <3
Fdato] 58wl 2-242 A A A 5%tk H MR (500 Miz, oFE-d) & 8.33 (brs, 1), 7.85
(d, 2H, J=8.5Hz), 7.19 (d, 2H, J = 8.5 Hz), 4.09 (s, 3H), 2.62 (q, 2H, J=7.6 Hz), 1.21 (t, 3H, J

= 7.6 Hz); C NMR (125 MHz, oFAl=-d;) & 148.9, 142.2, 139.3, 138.5, 135.6 (d, J = 40.7 Hz), 133.0,

128.7, 120.5, 120.3 (q, J = 268.3 Hz), 54.7, 28.9, 16.3; “FNMR (376 MHz, oFME-ds) & -64.31 (s,

3F); HRMS (EST): CisHiFoNO' [M+H] o] thah 71442 338.1223, #=2]: 338.1225.

AN 25, 6-HEA-N-(4-olo] AL R Y )-2-(Egto] ZF o el )-1H-o|n|t} % [4,5-b] 3] &R -5-0} 1 (2-

25)9] A
NN
N
e Tl
N

ShehE 2-25 N-(4-ofel 2 d)-6-HF A -[1,2, 5] SAtctelob & 2 [3, 4-p] 9] 241 -5-0F W1 (1-164) 2 A} 2A
o o8l FHdstel 60%e] 2-25% A wARA FEskATh. H MR (500 Miz, obAlE-d) & 8.40 (brs, 1H),
7.87 (d, 2H, J = 8.5 1z), 7.23 (d, 20, J = 8.5 Hz), 4.08 (s, 3H), 2.90 (h, 1, J = 7.0 Hz), 1.24 (t,
6, J=7.0 Hz); "C NIR (125 Milz, o}A|%-d,) & 148.9, 143.9, 142.2, 138.5, 135.4 (d, J = 41.3 Hz),

127.2. 123.4. 120.6. 120.2 (q. J = 268.3 Hz), 54.7. 34.2. 24.4; “F NMR (376 MHz, oM =-d;) & —-64.31

(s, 8F); HRMS (ESI): (316H17F3N50+ [M+H]+°ﬂ gk AAEA]: 352.1380, #S%]: 352.1380.

AAld 26, 6-HFAI-N-(4-FR2Z9H)-2-(Ego]| ZFF o2 v " )-1H-o]v|thzx[4,5-b] T 2} -5-0}71(2-26) 9] 343

H
NNy -N
LTI L
HNO cl
|

SIRHE 2262 N(4-Z2EH|d)-6-WEA-[1,2,5] FAIchol o} &R [3,4-p] ] 2471 -5-0}71 (1-149) 7} A} 249 <
3 Fdeto] 53we] 2-262 AT mARA FE5ETH. H MR (500 Miz, oFAE-ds) § 8.55 (brs, 1H), 8.01

(d, 2H, J = 9.0 Hz), 7.35 (d, 2H, J = 9.0 Hz), 4.09 (s, 3H); 13(3 NMR (125 MHz, ©FMIE-d5) & 149.0,

19

141.7, 139.8, 136.1 (q, J = 41.0 Hz), 129.3, 127.4, 123.4, 121.7, 120.2 (q, J = 268.4 Hz), 54.8; F
NIR (376 MHz, o}FA1E-d)) & —64.37 (s, 3F): HRMS (ESI): CullyCIFN:O  [MH] ol tiab A2 : 352.0520, o
Z=x]: 344.0519.

A 27, 6-HEA-N-(2-EF L 2-4-A8 ¥ d)-2-(Egto| ZF 0 Zv|g])-1F-o|u|t}%[4,5-b] 3] &} % -5-0} 7l (2-
27)2] A
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[0310]
[0311]

[0312]

[0313]
[0314]

[0315]

[0316]
[0317]

[0318]

ZIHSd 10-2021-0009321

v K

N =

FaH’NIIW@M
H Y 9

SR 2278 N-(2-BF0 24~ AL )6-WEAI-[1,2,5] S Abro] ok E 2 [3,4-b] 5] ehl-5-ok 7l (1-155) 2 7}
oAol] o3 At 56%9) 2-27 A mA A FEaUT. H NR (500 Mz, oME-d) & 8.34 (t, 1N,
J=8.41Hz), 7.82 (brs, 1), 7.07 (m, 2H), 4.16 (s, 3H), 2.62 (t, 20, J = 7.7 Hz), 1.64 (m, 2H), 1.34
(m, 41), 0.90 (t, 3H, J = 7.0 Hz); C NMR (125 MHz, ©FM=-dy) & 154.5 (d, J = 242.9 Hz), 148.9,
141.8, 140.0 (d, J = 6.6 Hz), 136.1 (q, J = 41.0 Hz), 126.0 (d, J = 10.6 Hz), 124.9 (d, J = 3.1 Hz),
122.7, 120.2 (q, J = 268.5 lz), 115.6 (d, J = 19.1 Hz), 55.0, 35.7, 32.1, 31.9, 23.2, 14.3; F NIR
(376 MHz, O}ME-d;) & -64.44 (s, 3F), -130.75 (m, 1F); HRMS (ESD): CogHaFNiOs [2M+H] ol Tt #1214 :

795.3124, &

%

X1 795.3098.

A 28, 6 AN(3-FF 0 24— R )2~ (o] FF 0 e’ - Ul u] k2 [4,5-b] 3] 2 -5-o} vl (2-
28)2] A

NN .

NN

LT
HoNOQ

S5 2-28S N(3-Z2 0 24-AD | I)-6-0EA|-[1,2,5] LA rho] o} Z = [3,4-p] 9] 2F 7 -5-0} 7 (1-154) 7 A2}
200 o3 FAdstol 58wl 2-28<% AMM A=A FSEHth. H MR (500 Miz, oFME-d;) & 8.53 (brs,
1), 8.01 (dd, 1H, J = 13.0, 2.2 Hz), 7.54 (dd, 1H, J = 8.3, 2.2 Hz), 7.21 (t, 1H, J = 8.3 Hz), 4.09

(s, 30), 2.62 (t, 2H, J = 7.7 Hz), 1.62 (m, 2H), 1.35 (m, 4H), 0.90 (t, 3H, J = 7.0 Hz): C NMR (125
Mz, oMAE-dy) & 161.7 (d, J = 240.3 Hz), 148.9, 141.7, 140.3 (d, J = 11.5 Hz), 136.1 (q, J = 41.0

Hz), 131.3 (d, J = 6.8 Hz), 123.7 (d, J = 16.8 Hz), 120.2 (g, J = 268.4 Hz), 116.0, 107.0 (d, J = 28.5
19
Hz), 54.8, 32.1, 30.9, 23.1, 14.3; F NMR (376 MHz, oF&-d&) & -64.39 (s, 3F), -119.31 (m, 1F);

HRMS (ESD): CisHooFN-O' [M4H] o] thak A2k : 398.1508, #Z3]: 398.1504.

AAlel 29, 6-mEA-N-(4-A = A ) -2-(Egte] &7 L 2| ’)-1/-o] vtk [4, 5-b ] ] 24 -5-0}11 (2-29) ¢ 4
MNeo-N H
P | . @\/\/\
: @INI?

shehe 2-29% 6-HWlSA-N-(4-HE I )-[1,2, 5] FA ol o} £ 2 [3,4-p] 9] eh X1 -5-0} 71 (1-167) 7 2} 280 & &
g4ate] 51%0) 2-208 A wAZA FESGch. H NIR (500 Miz, oFAIE-d) 6 8.32 (brs, 1), 7.85
(d, 1, J=8.5Hz), 7.18 (d, 1H, J = 8.5 Hz), 4.09 (s, 3H), 2.59 (t, 2H, J = 7.7 Hz), 1.62 (m, 2H),
1.34 (m, 41D, 0.89 (t, 3l, J = 7.0 Hz); "C NMR (125 Milz, ohdlE-d) & 148.9, 142.2, 138.4, 137.9,

19

135.5 (q, J = 41.1 Hz), 129.3, 120.5, 120.3 (q, J = 268.3 Hz), 54.7, 35.9, 32.2, 23.2, 14.3; F NMR
(376 Mz, oFAIE-ds) 6—M29(&3D§HWSGBUZQMMMMQ+BWM%Hm@:ﬂ&ﬂIWWBQB,%éﬂI
759.3290.

A 30, 6-HFA-M-(4-0to] @ = Hd )-2-(Egto] EF L =Hd)-1H-o] W] th 2[4, 5-b] 9] g}x1-5-0}w1 (2-30) o] §F

3
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[0319]
[0320]

[0321]

[0322]

[0323]

[0324]

[0325]
[0326]

[0327]
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H
NNy N
Fgc—*ﬁﬂjﬂzw;l:?\I:::lkl

E 2-302 N(4-ofo] mvd)-6-H5A-[1,2,5] A ol o} & 2 [3,4-h] ¥ 2} %1 -5-0171 (1-169) ¥} A=} 240
oa] @Aetel 54%9] 2-302 AFA nARA FESGT. H NR (500 Miz, SHIE-d;) & 8.58 (brs, 1H),
7.86 (d, 2, J = 8.9 Hz), 7.67 (d, 2H, J = 8.9 Hz), 4.08 (s, 31); CNWR (125 Miz, o}FHE-dy) 6 149.0,
141.5, 140.9, 138.3, 136.2 (q, J = 40.5 Hz), 122.3, 120.2 (q, J = 268.4 Hz), 85.1, 54.8; F NWR (376
Hz, OFIE-ds) & -64.41 (s, 3F); HRMS (ESD): CogllioFeINpO, [20#H] ol gk AR 870.9681, ¥
870.9661.

A e 31. 6-HEA|-N-(3-clo] L EHd)-2-(Ed}o| ZF ¢ 2uE)-1H-o| vt} [4,5-b] ¥ g} ¥ -5-0}71 (2-31) &) &
q

[e]
NN |
N— s
LTI
NV o

SIRHE 2-312 M- (3-olol e Eud)-6-FFAI-[1,2,5] %A kel o} & 2 [3,4-p] 9] 2431 -5-0}71 (1-170) 2} Ak 249
o8 FAste] 5269 2-31S AT wA=A S3hdth. H MR (500 MHz, oFHIE-ds) & 8.53 (d, 1H, J =

>

1.9 Hz), 8.51 (brs, 1), 7.93 (ddd, H, J = 8.2, 2.2, 0.9 Hz). 7.41 (ddd, H, J = 8.2, 2.2, 0.9 Hz),
7.13 (t, 2, J=8.2 Hz), 4.09 (s, 3H): "'C MR (125 MHz, ohH|=-d;) & 148.1, 141.4, 140.6, 135.4 (q. J

40.8 Hz), 131.1, 130.4, 127.6, 119.3 (q, J = 268.5 Hz), 118.7, 93.6, 53.9; “FNIR (376 Mz, o}AE-

d;) & -64.42 (s, 3F); HRMS (ESD): C26H19F612N1202+ [2M+H]+°ﬂ gist AlAkA] 0 870.9681, & 870.9663.

Ao 32, 6-WFA-N(3-(Egto] & F o 2w d) v d)-2-(Egte| EF e 2 WY )-14-on|th2[4,5-b] ] 2} 3l -5-o}
w(2-32)9] ¥4

NNy y CF,4
LT
NNTo

SHE 2-32v 6-HIEA-N(3-(Ege]EF ez d) s d)-[1,2,5] SAtto]ob& &2 [3,4-p] 9] 271 -5-0}71 (1-166) 7
Az} 2ae] o8] @Aste] 6549 2-322 AP TARA FESAT. H NMR (500 Miz, oFE-d) § 8.75
(brs, 1H), 8.49 (brs, 1), 8.21 (d, 1M, J = 8.2 llz), 7.57 (t, 1, J = 8.2 Hz), 7.36 (d, 1M, J = 8.2
Hz), 4.11 (s, 30); 'C NMR (125 MHz, obE-d;) & 150.2 (q, J = 1.7 Hz), 148.2, 140.9, 140.6, 135.7 (q,
J = 40.8 Hz), 130.4 (q, J = 31.7 Hz), 130.0, 124.5 (q, J = 271.5 Hz), 122.7, 119.3 (q, J = 268.5 Hz),
118.4 (q, J = 3.8 Hz), 115.5 (q, J = 4.0 Hz), 54.0; F MR (376 Mz, o}AlE-dy) & -63.15(s, 3F),

-64.43 (s, 3F); HRMS (ESI): C14H10F6N50+ [M+H]+°ﬂ gk AlAEA] 0 378.0784, #ZX]: 378.0794.

AAlel 33, 6-HIFAI-N(2-EF L EA-(tert-F )3 d)-2-(Edo| ZF 2 rd)-1#-o] v thx[4,5-b] 9] 2hx -
5-o}%1(2-33)9] A4

5 E
N N\N
T
H V9
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[0329]

[0330]

[0331]
[0332]

[0333]

[0334]
[0335]

[0336]
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3etE 2-332  N(4-(tert-%8)-2-ZF 2 29d)-6-1=A]-[1,2,5] A ol o} 2 2 [ 3, 4-p] 9 2} -5-0} 71 (1-
168)7 A} 28c o3 FHste] 57%9] 2-33S AR mAZA Sl H NMR (500 MHz, oFAIE-d) &
8.63 (d, 1H, J=8.1Hz), 7.91 (brs, 1), 7.14 (dd, 2H, J = 8.7, 1.1 Hz), 4.16 (s, 3H), 1.34 (s, 9H);
PCONMR (125 MHz, oMIE-d) & 152.5 (d, J = 241.5 Hz), 151.6, 148.9, 148.2 (d, J = 3.5 Hz), 141.7,

136.1 (q, J = 41.0 Hz), 127.7 (d, J = 10.3 Hz), 121.7 (d, J = 3.1 Hz), 121.1 (d, J = 8.5 Hz), 120.2
(q, J = 268.4 Hz), 120.0, 114.3 (d, J = 19.0 Hz), 55.0, 35.2, 31.8; “FNMR (376 MHz, oFMIE-d) §

-64.37 (s, 3F), -135.04 (s, 1F); HRMS (ESI): C17H18F4N50+ [M+H]+°ﬂ ek ALbR]: 384.1442, BFHA|:
384.1443.

AAld 34, 6-HEA-2-(HEFLRAE)-N-(4-(E}o]| ZF 2 2H|EA) ¥ )-1H-°] vt} % [4,5-b] ¥ &}zl -5-0} 71
(2-34)9] A

g F
N NN CF;
FSCF?_C_</I I
N" N0
|

31HE 2-34E N(2-EF e w-3-(Ego| 2R zvE)Hd)-6-rmEA]-[1,2,5] A t}olo} &2 [ 3, 4-p] ¥ 2} A -5-0}
T (1-140)3 A2} 249] 9]3) SHdale] 65%0] 2-34% AT mAZA FEITE. H NR (500 MHz, o} E-ds)
5 8.78 (brs, 1), 8.11 (brs, 1H), 7.44 (m, 2H), 4.17 (s, 30); "C NMR (125 MHz, o}AE-dy) & 151.5 (d,

J =254.1Hz), 150.5, 149.2, 141.2, 135.8 (t, J = 29.9 Hz), 130.0 (d, J = 9.3 Hz), 126.9, 125.5 (d, J
= 4.6 Hz), 123.8 (q, J = 271.6 Hz), 120.9 (q, J = 4.6 Hz), 120.1 (q, J = 268.8 Hz), 118.5 (dd, J =

32.8, 10.7 Hz), 55.2; F NWR (376 MHz, o}AE-d;) & -61.71 (d, 3F, J = 13.0 Hz), -84.23 (d, 3F, J =
3.0 Hz), -114.17 (d, 3F, J = 3.1 Hz) -132.12 (s, 1F); HRMS (ESI): Cy:HFeN:O' [M+H] o chgh #A2H=):
446.0658, #=X]: 446.0661.

Al 35, 6-FEA-N(A-(Edte] EF e 2| S AN Hd ) -2-(Edol &7 e mrd ) -1#-o| v thx[4, 5-b] 9] 2}l -
5-o}%1(2-35)9] §HA4

H
N ~Ns -N
e~ 1L
NTN"o OCF,

slgtE  2-35v  6-REAI-NU-(EolEF L2 EAN AT )-[1,2,5] A oo} £ 2 [3,4-b] I BF7l -5-0} ¥l (1~
1813 Aa} 280 o8] FAake] 53%0] 2-352 A TARA S5k, H NIR (500 Miz, oMAIE-d) &
8.59 (brs, 1H), 8.05 (d, 2H, J = 9.1 Hz), 7.32 (d, 2H, J = 8.5 Hz), 4.51 (t, 2H, J = 6.7 Hz), 1.86 (m,
oH), 1.53 (m, 2H), 0.99 (t, 3H, J = 7.4 Hz); C NWR (125 Milz, OFH¥E-ds) & 148.6, 144.4 (d, J = 1.7
Hz), 141.6, 140.0, 136.1 (q, J = 40.9 Hz), 122.4, 121.7, 121.5 (q, J = 254.5 Hz), 120.2 (q, J = 268.5
Hz), 68.0, 31.4, 19.8, 14.1; 'F NR (376 Miz, oMAE-d) & -58.91 (s, 3F), -64.42 (s, 3F); HRMS

(BST): CyHigFN:0, [M+H] ol b A12F2]: 436.1203, ©=32]: 436.1180.

AAld 36, 6-(2,2,2-Eg}o| Z2F Q. ZA EA])-M(4-(Eto] Z2FQ 2| EA]) ¥ ) -2-(Eg}o] ZF . 2 € )-1/F9]
vt} [4,5-b] 3] 2Fx-5-0}0 (2-36) 2] A
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[0337]
[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

ZIHSd 10-2021-0009321

NN
N SN
LT
H N CL)\ OCF

CF,
e 2-36S N(2-ZF2 2HY)-6-(2,2,2-EFo|ZF 0 2 EA])-[1,2,5]2Alt}o|o}ZF 2 [3,4-p] I &} 7l -5-0}
9l (1-187) 7 A3} 280 o8 dAdabe] 59%] 2-36< A mAZA SE3%ch H NR (500 MHz, oFAE-ds)
§ 8.77 (brs, 1H), 8.02 (d, 2H, J = 9.1 Hz), 7.32 (d, 2H, J = 8.6 Hz), 5.15 (q, 2H, J = 8.7 Hz); C
MR (125 MHz, oME-d) & 146.4, 144.9 (d, J = 1.9 Hz), 141.4, 139.7. 137.4 (q, J = 41.1 Hz), 124.7

(q. J=277.0 Hz). 122.3, 121.6 (q. J = 254.7 Hz), 120.1 (q. J = 268.7 Hz). 63.5 (q. J = 36.3 Hz);
NMR (376 MHz, o}AIE-d;) & -58.88 (s, 3F), -64.62 (s, 3F), -73.82 (t, 3F, J = 8.8 Hz); HRMS (ESI):

CoHloFN0,  [MHH] o] th&F A12b2]: 462.0607, T23]: 462.0586.

AAlell 37, 6ol FA-N(A-(Efo] 2T o2 52 ) -2-(Edo]| ZF 2 d)-UFol vt 2[4, 5-b] 9] 2hx -
5-o}q1(2-37)9] &4

H
Ne Ny N
T L
H N OK OCF.

shgHe 2-372 6ol SAI-N-(4-(Egto| EF 2S5 A)#E)-[1,2, 5] A che]ob£ 2 [3,4-b] 9] 2}l -5-0} 71 (1~
203)3 Az 20 o8] gAdste] 68%e] 2-37% AFA mAEA FEEAT. H NR (500 Miz, oFHE-dy) &
8.58 (brs, 1H), 8.06 (d, 2H, J= 9.1 Hz), 7.31 (d, 2H, J = 8.7 Hz), 4.56 (q, 2H, J = 7.1 Hz), 1.46 (t,
8H, J=7.1Hz2); CNIR (125 Mz, oFHE-d) & 148.5, 144.5 (q, J = 1.7 Hz), 141.7, 140.1, 136.3 (q, J

= 41.0 Hz), 122.3, 121.60, 121.57 (q, J = 254.5 Hz), 120.2 (q, J = 268.5 Hz), 64.1, 14.6; F NMR (376
Mz, oFE-d) & -58.89 (s, 3F), -64.40 (s, 3F); HRMS (ESI): CysHyFN:NaO, [M#Nal'ell ohah #2Hx):
430.0709, #=%]: 430.0701.

Al 38, 6ol EA-N-(2-FFLZ-4-(Efo] FF W EA) A Y )-2-(Eete] EF =2 E)-1/-o] vtk [4,5-
b]¥]ghxl-5-0r1(2-38) 9]

NNy
T L
HNO OCF
N

3}t 2-388 69 EA-N-(2-ZF L 24— (Efo|ZF 2o EA)Hd)-[1,2,5] A oo} 2 [3,4-b] 3 A -5-
o}l (1-200) 7 Ak 280] o5 Hdsto] 65%0] 2-38S AT TAZAH FE5a%TH H NR (500 Miz, oFHE-
ds) & 8.57 (t, 1H, J = 9.0 Hz), 8.03 (brs, 1H), 7.36 (dd, 1H, J = 11.3, 2.3 Hz), 7.26 (d, 1H, J = 9.0

Hz), 4.59 (q, 2H, J = 7.1 Hz), 1.50 (t, 3H, J = 7.1 Hz); C NMR (125 MHz, ¢}Hl¥-d;) & 154.2 (d, J =

247.0 Hz), 148.5, 144.4 (d, J = 11.0 Hz), 141.2, 136.5 (q, J = 40.7 Hz), 128.1 (d, J = 10.3 Hz),
123.3, 121.4 (q, J = 255.8 Hz), 120.1 (q, J = 268.6 Hz), 118.2 (q, J = 3.8 Hz), 110.2 (d, J = 23.6

Hz), 64.4, 14.5; “F MR (376 Mz, oFME-d) & -59.13 (s, 3F), -64.53 (s, 3F), -125.60 (s, 1F); HRMS

(ESI): CioHyFN-O, [M+H] ol thah A1AF2]: 426.0795, ©=32]: 426.0799.

Al 39, CEEEA-N-(2-FEFOEA-(EO| RO ZWEA) AL )-2-(Eto] EF 2 E)-UFo| vtz
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[0346]
[0347]

[0348]

[0349]
[0350]

[0351]

[0352]
[0353]

ZIHSd 10-2021-0009321

[4,5-b] 5 2}z1-5-0}71(2-39) ¢] &4
w F
NN N
S TL
NN t:IJ\I OCF3

shehE 2-39% N-(2-2F QR A-(Ego] EF RS AD) o) -6-Z 25 A -[1,2, 5] SAT ol ob &£ 23, 4-b] ] 2h -
5-0b71(1-201) 7 4=} 2p0] ©)8) F3kel 59%e) 2-30% A wAZA £S5 H MR (500 Mz, oFAIE
~d;) & 8.58 (t, 1M, J=19.0 Hz), 8.02 (brs, 1H), 7.36 (dd, 1, J = 11.4, 2.7 Hz), 7.27 (d, 1H, J =

9.0 Hz), 4.50 (t, 2H, J =6.6 Hz), 1.93 (h, 2H, J = 7.3 Hz), 1.10 (t, 3H, J = 7.4 Hz); e MR (125
MHz, o}AlE-ds) & 154.1 (d, J = 246.8 Hz), 148.6, 144.3 (d, J = 10.0 Hz), 141.2, 136.5 (q, J = 40.9

Hz), 128.1 (d, J = 10.1 Hz), 123.3, 121.4 (q, J = 255.9 Hz), 120.1 (q, J = 268.7 Hz), 118.2 (q, J =
3.8 Hz), 110.2 (d, J = 23.5 Hz), 69.9, 22.6, 10.7: 'F NMR (376 MHz, O}HE-d;) & -59.14 (s, 3F),

-64.54 (s, 3F), -126.01 (s, 1F); HRMS (ESI): CiHuFN0, [MHH] ol ©ah 7A12Fx]: 440.0952, #Zx):
440.0956.

AAle 40, 6-HEA-2-(Ego] 27 2HE)-5-(4-(Ego| ZF 2 2o )d x5 A])-1l-o] v t}x [ 4,5-b] 9] &} X1(2-
40)2] 34

N N. O

; =
T

it N C!) CF3

33E 2-402 5-HEA-6-(4-(EFo)ZF2HE) A=A )-[1,2,5] AT o]0} & 2 [3,4-b] 9 231 (1-199) 3} A=}k
200 o3 dAEte] 70%S] 2-40S A mA| A ZSakch. H MR (500 Mz, oFAIE-d) & 7.84 (d. 2H,
J = 8.4 Hz), 7.51 (d, 2H, J = 8.4 Hz), 4.12 (s, 3H); C NMR (125 MHz, oME-d) & 157.6, 151.0,

148.3, 139.1 (q, J =41.1Hz), 127.9 (q, J=3.9 Hz), 127.4 (q, J = 32.6 Hz), 125.2 (q, J = 271.1 Hz),
122.6, 119.8 (q, J = 269.2 Hz). 55.0; 'F NMR (376 MHz, ©}A%-dy) & —-62.52 (s, 3F), -65.03 (s, 3F);

HRMS (ESD): CHoFN,O  [M+H] o] thah A14k%]: 379.0624, T3] 379.0623

AN 41, N-(2-0}o] L. E-4-(Eg}o] 2R 0 2| EA] ) u d)-6-1 5 A -2-(Eg}o] T o 2| d )~ 1H-o| |t} [4, 5~
b] ¥ 2}zl -5-o}91(2-41) 2] A

N x
ST
NN {|J OCF,

SIME 27412 N (2-olo] L E-4-(Egto] R o 2H EA) H ) -6-HEA|-[1,2,5] SAIT} o] o} E 2 [3,4-h] F] 2}X1 -5~
oI (1-171) 3 A} 280 o8] k] 46%2] 2-41S A mARA FEEATH. H NR ((CD;).00, 400
MHz) & 12.91 (bs, 1H), 8.67 (d, 1M, J = 9.1 Hz), 7.98 (s, 1), 7.80 (s, 1), 7.37 (d, 1, J = 9.1
Hz), 4.15 (s, 3M); € NMR ((CDy).CO, 100 MHz) & 148.84, 144.22 (q, J = 1.9 Hz), 140.77, 140.14,
136.83 (q, J = 41.3 Hz), 134.80, 134.53, 132.46, 122.61, 121.37 (q, J = 256.1 Hz), 120.75, 120.03 (a,
J = 268.2 Hz), 89.99, 55.36; F NVR ((CD)sCO, 376 MHz) & —-58.99 (s, 3F), -64.48 (s, 3F); HRMS (ESI):
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[0354]

[0355]

[0356]

[0357]

[0358]
[0359]

[0360]

[0361]

[0362]

ZIHSd 10-2021-0009321

CLllgFsINO, DMHIT "ol that 71244 519.9705, @

|\

x]: 519.9714.

AAe 42, N-(2-Z2Z2-A4-(Ego|ZF Q2 EA) I )-6-HEA|2-(Egto| ZF 2 2ud)-1l-o]n|t} %[ 4, 5-
b3} EF7-5-0}71(2-42) 2] 34

H
N -No N
e L L
H N0 OCF
|

SHHE 2-42% N(2-ERR-4-(Ego|EF 2 H A HE)-6-HFA-[1,2,5] S rke| o} E 2 [3,4-p] 9] 2l -5-0}
W (1-172)3 A3F 280 9)&) ko] 72%0] 2-42% A mAZA SEEHITE. H MR ((CD,).CO, 400 MHz)

L

§ 12.84 (bs, 1H), 8.70 (d, 1H, J =9.1 Hz), 7.82 (s, 1H), 7.34 (s, 1H), 7.16 (d, 1H, J = 9.1 Hz),
4.05 (s, 3H); 13(3 NMR ((CD3),CO, 100 MHz) & 148.38, 143.30 (q, J = 1.9 Hz), 139.76, 136.75 (q, J

41.2 Hz). 135.70. 134.29, 122.82, 122.60. 121.13 (q. J = 256.7 Hz). 120.99. 120.13, 119.76 (q. J
269.4 Hz), 55.03; 'F NMR ((CDs),CO, 376 MHz) & -59.12 (s, 3F), -64.50 (s, 3F): HRMS (ESI):

ColloFeCIN:D,  [MHH] ol @b 712F2]: 428.0349, T=2]: 428.0357.

A 43, N-(3-Z2Z-A4-(EZO|ZF Q2 EA) Y )-6-HEA|2-(Egto| ZF 2 2 d)-1l-o]n|t} %[ 4, 5-
b3} 2}71-5-0}71(2-43) 2] 3HA

H
N N, _N cl
/“\.
o< T
HNO OCF
|

SgHE 2-432 N(B3-FREA-(Ego|EF o2 WS A) A )-6-HFA-[1,2,5] SAto]ob& & [3,4-p] 7] 241 -5-0}
W(1-173) 3 A3} 2800 ola] Asho] 4209] 2-43S AFA wARA FESHAT. T NR ((CDs).C0, 400 Miz)
§ 12.84 (bs, lH) 8.64 (s, 1H), 8.40 (s, 1H), 7.86 (d, 1M, J = 9.1 Hz), 7.37 (d, H, J = 9.1 Hz),
4.04 (s, 3H); "C NMR ((CD)CO, 100 MHz) & 148.79, 140.87, 140.85, 139.67 (q, J = 2.0 Hz), 136.41 (q,
J = 41.2 Hz), 134.71, 134.12, 127.44, 123.79, 121.42 (q, J = 257.4 Hz), 120.98, 119.96 (q, J = 267.3
Hz), 119.53, 54.68; F NMR ((CD:).CO, 376 Miz) & -58.98 (s, 3F), -64.41 (s, 3F); HRMS (ESD):

CLllFGCIN, [MHH] o) T3t A4k : 428.0349, B3] 428.0350.

AAe] 44, N-(3-HERRE-A-(Efe]ZFQ 2 5 A])Hd)-6-HFA-2-(Eeto]| EF o 2 d)-11-o| vtk [4, 5
b]¥ g} x1-5-0}91(2-44) 2] FHA

H
N N N Br
4 -
e~ T L
ﬁ N0 OCF
[

83 2-44= 1-1749F A 209 ol8) FAJete] 51%9] 2-442 AP TAEAM ST H MR ((CD:)4C0,
400 MHz) & 13.03 (bs, 1H), 8.61 (s, 1H), 8.52 (d, 1H, J =2.7 Hz), 7.91 (dd, 1H, J =9.1 Hz), 7.35
(dg, 1H, J =9.1 Hz), 4.03 (s, 3H); 13C NMR ((CD3)5CO, 100 MHz) & 148.57, 140.85 (q, J = 1.9 Hz),
140.69, 140.64, 136.22 (q, J = 41.0 Hz), 134.46, 134.01, 123.79, 123.13, 121.21 (q, J = 257.4 Hz),
119.93, 119.80 (g, J = 268.5 Hz), 116.05, 54.51; 1‘F NMR ((CD3).CO, 376 MHz) & -58.61 (s, 3F), -64.38

(s, 8F); HRMS (ESI): CMHgFGBrNSOZ+ [M+H]+°ﬂ st AlAFA] 471.9844, TS5 471.9845.
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[0363]

[0364]
[0365]

[0366]

[0367]
[0368]

[0369]

[0370]
[0371]

[0372]

ZIHSd 10-2021-0009321

Al 45, 5-0}o| A X ZEZA]-2-(EFo| ZF 0 2 E)-N-(4-(EFfo] EF 2 e ) wd)-1H-o| vt} [4,5-b] 3 2}
Z-6-o}wl(2-45) 9] A

N N N
FSC_@NIN’IO\@\CF?,
AN

3138 2-45% G-olol AT R EA-N-(4-(Edto| Z2 o 2 e d)-[1,2,5] LA t}o|o} &2 [3,4-p] T 2} A-5-0} 1l
-183% Az} 280] o3 FAdEke] 67%0] 2-452 ABA A A S5tk H NIR ((CDy).0, 400 MHz) &
13.04 (bs, 1H), 8.70 (brs, 1H), 8.16 (d oH, J =8.4 Hz), 7.66 (d, 2H, J =8.4 Hz), 5.49 (h, 1, J =

6.2 Hz), 1.45 (h, 6H, J =6.2 Hz); F NMR ((CDs),CO, 376 MHz) & -62.16 (s, 3H), —-64.49 (s, 3H); HRMS
(ESD): CillsFN:0' [M+H1 ol thah A14x]: 405.1019, #Z3]: 405.0999.

AN 46, 5-(2-EF LR HA)-2-(Egto] 2R 2 E)-N-(4-(Egto] EF 22 m e ) ¥ d)-1H-o| | t}x[4,5-
b]¥] 2} x1-6-0}71(2-46) 2] FHA

H
N NN
e UL
NT>N" o CF
Fﬁj

EE 27462 6-(2-ZFLERIHAD)-NU-(EFfo] EF e 2de)Hd)-[1,2,5] A g0 o} & 2 [3,4-p] ] 2F71 -
5-o}wl (1-184)3 A2} 20 <3 FAdsle] 21%9] 2-46S A TAZA FESIT. H MR ((CDy)sC0, 400
MHz) & 13.11 (brs, 1H), 9.19 (brs, 1H), 8.28 (d OH, J =8.6 Hz), 7.71 (d, 2H, J = 8.6 Hz), 7.47 (td,
H, J =8.0, 1.3 Hz), 7.44 - 7.31 (m, 30); F NMR ((CD;).CO, 376 MHz) & -62.18 (s, 3F), —-64.82 (s,
3F), -129.73 - -129.82 (m, 1F); HRMS (ESI): Cull,FN:O  [M+HI'Ol that 7A14bx): 458.0846, #=A:
458.0846.

A 47, 2-(Eg}o]|ZF 2 2rE)-5-(4-(Egto] ZF 0 2 &) H 3] )-N-(4-(Ed}o] ZF o 2 v g) 5 d)-1H-9]
vt} [4,5-b] T 2} -6-0}0l (2-47) 2] A

H

HNN

-~

ro 1
NT>N"™0 CF

CF3

he 2-478 6-(4-(EFfo]EF 22w D) A5 -V U-(Egtol e 7 o2 d) s d)-[1,2,5] Aol ob& 2 (3,4~
pIolebA-5-ob Rl (1-185) 3 At 280 o8] @Skl 17%e] 2-47% AFM ;AN FEIY. H MR
((CD3)20, 400 MHz) & 13.19 (bs, 1H), 9.20 (brs, 1H), 8.25 (d, 2H, J = 8.5 Hz), 7.88 (d, 2H, J = 8.5

Hz), 7.71 (d, 2H, J = 8.5 Hz), 7.62 (d, 2H, J = 8.5 Hz); 'F MR (376 MHz, o}FE-d;) & -62.19 (s,

3F), -62.53 (s, 3F), —64.84 (s, 3F); HRMS (ESI): C20H11F9N50+ [M+H]+°ﬂ gk ALEA: 508.0814, #HZA|:
508.0816.

Al 49, 5-WFA|-N-HE-2-(Egto] EF . 2WE)-N-(4-(Ego]| EF 2= e) 7d)-1H-on|v}2[4,5-b] ] 2}
Z1-6-o}¥1(2-49) 2] 34
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[0373]
[0374]

[0375]

[0376]
[0377]

[0378]

[0379]
[0380]

[0381]

[0382]

[0383]

ZIHSd 10-2021-0009321

[

N NN
F30—<\:/||\,I\©\
NT>N (lj CF;

e 2-49¢ 6~ EA-NHE-N(U-(EFel EF e zdE)dd)-[1,2,5] A o] ok & 2 (3, 4-p] 9] B} -5-0}71
(1-177) % 2 240 o8] @Ashe] 3299 2-49% A wARA S5, T NIR (400 Miz, o}HE-dy)
§ 13.17 (brs, 1), 7.57 (d, 2H, J = 8.4 Hz), 7.13 (d, 2, J = 8.4 Hz), 3.85 (s, 3H), 3.53 (s, 3M); 'C
MR (100 MHz, oFAIE-ds) & 153.68, 151.85, 143.75, 139.38 (q, J = 41.2 Hz), 137.84, 136.65, 126.67 (q,
J = 3.9 H2), 125.80 (q, J = 271.3 Hz), 123.51 (q, J = 32.5 Hz), 120.00 (q, J = 269.1 Hz), 119.93,
54.48, 39.87; F NMR (376 MHz, oF¥|E-dy) & -62.06 (s, 3F), -64.95 (s, 3F); HRMS (ESI): CisHiFeN:0'

g

[M+H] o] thEk AR 392.0941, T=2]: 392.0930.

¢

e 50, 5-HFA-N-(4-(Edte] 257 2r ') d)-1H-o |tk 2[4, 5-b] 9] 23l -6-0}7l (2-50) ©] &4

H H
N N‘\ N

L L
N >N t|J CF3

s 2-502 6-HEA-N-(4-(Edte] EF e 2w d) #d)-[1,2, 5] S Arho]ob& 2 [3,4-p] 9] 2hX1-5-0} 71 (1-165) 7}
Az} oDl o8] FHdstelssne] 2-50 A mAZM FSeSith. H MR (400 Miz, o}ME-d) & 11.97
(brs, 1), 8.50 (brs, 1), 8.19 (d, 2H, J = 8.3 Hz), 8.14 (s, 1), 7.63 (d, 20, J = 8.6 Hz), 4.06 (s,
3; F NR (376 Miz, oFAl¥E-dy) & -61.99 (s, 3F); HRMS (ESD): CulluFaN:O' DMHHI ol b 712
310.0910, ¥#=3]: 310.0900.

Al 51. 5-HEA|-2-HE-N-(4-(Ego] ZF 28 d)-11-o] 7| th 2 [4,5-b]| 3] &F7-6-0}1 2-51) 2] &4

H
N NN

—< T X CL
N N/(lj CF,

shgHE 2-512 6-HSEA - (4-(Egol &R 2w ) #Hd)-[1,2, 5] SAtro] o} & [3,4-p] 7] 2} %1 -5-0} 71 (1-165) )
A2k 2De] olal FAdake] 30%e] 2-512 A mARA SSak%lvh. H MR (400 Mz, oHE-d) & 11.76
(brs, 1), 8.34 (brs, 1), 8.14 (d, 2H, J = 8.5 Hz), 7.60 (d, 2H, J = 8.5 Hz), 4.02 (s, 3H), 2.60 (s,
35 C NMR (100 MHz, o}AlE-ds) & 149.88, 146.80, 145.47 (q, J = 1.2 Hz), 144.75, 137.76, 126.67 (q,

=3.8 Hz), 125.89 (q, J = 269.9 Hz), 122.67 (q, J = 32.4 Hz), 119.33, 118.72, 54.41, 15.61 F NIR
(376 MHz, oFAlE-d;) & -61.93 (s, 3F)

AN 52, 5-(4-(Egfo)ZF e 2HEA])HY) o) -2-(Ego| ZF ¢ &g )-1H-o|n|t}x[4, 5-b] 3] &} 2 -6-&
(2-52)¢] A4

H
N N N
-
e T X
H N~ “OH OCF,
et 2-52= 2-13} A3} 2Bo] o8] FAste] 60%9] 2-522 A mA A £534%ch H NR (500 Miz, of

ME-d) & 9.01 (brs, 1), 8.17 (d, 2H, J = 9.1 Hz), 7.33 (d, 2H, J = 8.9 Hz); C NMR (125 MHz, o}A=
~dy) 6 152.9, 147.8. 144.8 (d, J = 2.3 Hz), 139.5, 130.7 (q. J = 41.8 Hz), 127.5, 126.1, 122.4,
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[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

ZIHSd 10-2021-0009321

121.54 (q, J = 254.7 Hz), 121.50, 120.6, 120.2 (q, J = 267.3 Hz); F NMR (376 MHz, o}AE-d)) &

Ao

)22 :

-58.88 (s, 3F), -63.49 (s, 3F); HRMS (ESI): CuHFN:0, [MHH]'o] ©oidh 712kx]: 380.0582,

¢

380.0593.

AN 53, 5-((2-EFLR4-(Edto] FE O RMEA)H D) ohv) )-2-(Eeto] EF 2ol &) -1l-o] W] t}2[4, 5
b]9] #hx1-6-2(2-563) 2] 74

s L
NNy
aPab!
HNOH OCF.

2 2-53C 2-213} Aa} 2Bo] o8] FAdete] 55%0] 2-53S AA wARA FEeglth. M NMR (500 Miz,
OFE-d) & 8.72 (t, 1, J=9.11z), 7.37 (dd, 1, J = 11.5, 2.7 Hz), 7.25 (d, 1M, J = 9.1 Hz); C
NMR (125 MHz, o}Ml¥-ds) & 153.5 (d, J = 247.0 Hz), 152.9, 147.3, 144.3 (dd, J = 10.7, 2.3 Hz), 131.3
(q, J = 41.5 Hz), 128.0, 127.8 (d, J = 10.0 Hz), 126.1, 121.8 (d, J = 2.1 Hz) 121.4 (q, J = 255.9
Hz), 120.1 (q, J = 267.5 Hz), 118.2 (d, J = 3.5 Hz), 110.2 (d, J = 23.2 Hz); F NMR (376 MHz, o}Al&-
d) & -59.14 (s, 3F), -63.61 (s, 3F), -127.66 (t, 1F, J = 10.1 Hz); HRMS (ESD): CuHFN,0, [M+H] o) o
3 AlAbA] T 398.0488, ¥ 398.0502.

el 54, 5-((2-3 2-3-(EgolEFemmd)dd)obn i )-2-(Edto] &F e 29 )-1H-o| 7|t} £[4,5-b] 7]
231-6-&(2-54) ]

w F
NN N CF
4 -

e I
N7 N"oH

Bate 2-54= 2-63 A3} 2Bo| o8] FASte] 51%9] 2-542 ABA mA A FS39ch H NR (500 MHz, of

n:°" ﬂllH

AE-ds) & 8.90 (brs, 1H), 8.82 (brs, 1), 7.42 (m, 1H); C NMR (125 MHz, o}AlE-ds) & 152.9, 150.9

(d, J=253.3 Hz), 147.3, 131.5 (q, J = 41.6 Hz), 129.6 (d, J = 9.0 Hz), 128.2, 125.6 (d, J = 4.6 Hz),
125.4, 123.7 (q, J = 271.5 Hz), 120.7 (q, J = 4.8 Hz), 120.1 (q, J = 267.8 Hz), 118.4 (dd, J = 32.8,

10.4 Hz); F NMR (376 MHz, ©}A¥-d;5) & -61.69 (s, 3F), -61.71 (d, 3F, J = 13.0 Hz), -134.24 (m, 1F);

HRMS (EST): (313H7F7N50+ [M+H]+°ﬂ gk AAEA]: 382.0539, #SX]: 382.0532.

AAld 55, 5-((4-(Egto|ZF e 2rE)dd)oln| i )-2-(Ego]| ZF e 2re)-1H-o| |t} [4,5-b] ¥ 2} -6-2
(2-55)¢] A

NN

N‘\.
re¢ T 1L
N7 NT ToH CF

Sl 2-551= 2-229} M} 2Bol )& Fdate] 6260 2-552 AT wA=A FESEHlch. H NR (500 MHz,
O} E-d;) § 13.10 (brs, 1H), 12.02 (brs, 1H), 9.16 (brs, 1H), 8.27 (d, 2H, J = 8.5 Hz), 7.69 (d, 2H,

J=8.5Hz); CNIR (125 MHz, oFAE-d) & 152.9. 147.6. 143.7, 131.0 (q. J = 41.6 Hz), 126.7 (q. J =

3.8 Hz), 125.5 (q, J = 270.4 Hz), 124.5 (q, J = 32.3 Hz), 120.1 (q, J = 267.4 Hz), 120.0; 'F NMR (376
Mz, oME-d) & -62.25 (s, 3F), -63.59 (s, 3F): HRMS (ESI): CyHFNO [M4H] o] tiak 7%=

363.0549, FZX]: 363.0547.
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[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

ZIHSd 10-2021-0009321

AAd 56, 5-((4-(tert-FE)dH ) ol )-2-(Efo] EF 2 €l )-1l1-o] v|thx[4,5-b] 3] &} 71 -6-2(2-56) ]
A
NN
N~ Ny
Fe— ||
LI
S 2-56C 2-199 M} 2Bol o8 Fdae] 61%9] 2-56S AT wA=A FSEHlch. H NR (500 MHz,

=
O} AE-d) & 8.79 (brs, 1H), 7.94 (d, 2H, J=8.7 Hz), 7.41 (d, 2H, J = 8.7 Hz), 1.32 (s, 9H); C NMR
(125 MHz, °}AlE-d,) & 153.0, 147.9, 146.5. 137.6, 130.0 (q, J = 41.4 Hz). 126.9, 126.5. 126.3, 125.8.

122.8, 118.6, 120.2 (q. J = 267.1 Hz), 120.1, 34.8, 31.7; "F NMR (376 MHz, oh|%-d;) & —-63.38 (s,

3F); HRMS (ESI): (316H17F3N50+ D o 3t AAEA] 1 352.1380, #SA]: 352.1396.

AAld 57, 6-HEA-1-TE-2-(Eglo] ZF 2 E)-N-(4-(Eg}o] Z2F o =rE) ¥ d)-1-o| |t} [4,5-b] ] 2}
Z-5-0}491 (2-57) 9] A

H
N ~Na N
e T 0L
;N N cl) CF3

St 2-578 2-229F M} 2o o)s Fdahe] 34%°] 2-57S AT wA=A FESEHch. H NR (500 MHz,
olME-ds) & 8.73 (brs, 1H), 8.24 (d, 2H, J = 8.5 Hz), 7.67 (d, 2H, J = 8.5 Hz), 4.17 (s, 3H), 3.99

(s, 3H); HRMS (ESD): CpHiFN-0 [M4HI o] thak A|AbA: 392.0041, ¥Z3]: 392.0932.

AAld 58, 5-HEA-1-TE-2-(Eglo] ZF 2 E)-N-(4-(Eg}o] Z2F o =rE) ¥ d)-1-o| |t} [4,5-b] ] 2}
Z-6-0}71 (2-58) 9] 34

& H
N N N
-~
re~L T
NTN c|> CF;

Sl 2-580 2-229F M} 2Co] o8 Fdahe] 34%°] 2-58S AT wA=A Stk H NR (500 MHz,
ol E-ds) & 8.84 (brs, 1H), 8.25 (d, 2H, J = 8.5 Hz), 7.69 (d, 2H, J = 8.5 Hz), 4.06 (s, 3H), 4.00

(s, 3H); HRMS (ESD): CisHuFaN-0  [M4H]I o] thak A|AbA: 392.0041, ¥Z3]: 392.0934.

AAld 59, 1-HE-2-(Egto] ZF 2w E)-6-((4-(Egto| ZF e 2rE) v d)o}n| ) -11-o| vt} [4,5-b] ¥ 2}
-5-2(2-59)9] &4

) N
N N

o< X XL
N™ >N™ “oH CF3

3131 2-591= 2-583} M} 2Boll o)& FAdahe] 78%e] 2-59 AT wA=A Stk H NR (500 MHz,
ol E-¢gs) & 11.75 (brs, 1H), 8.19 (brs, 1H), 8.37 (d, 2H, J = 8.5 Hz), 7.73 (d, 2H, J = 8.5 Hz), 4.01

(s, 30); "C MMR (125 MHz, o}AIE-d;) & 153.0, 147.5, 143.6, 130.8 (q, J = 39.7 Hz), 126.9 (q, J = 3.9

Hz), 125.6 (q, J = 269.9 Hz), 124.6 (q. J = 32.3 Hz), 120.4 (q. J = 267.9 Hz). 120.2; "F NMR (376 MHz,
O} E-d) § -62.16 (s, 3F), —62.31 (s, 3F); HRMS (ESI): CoHiFeN:O [M+H]'oll thaF AAF=]: 378.0784,

=x]: 378.0786.
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[0405]

[0406]

[0407]

[0408]

[0409]

[0410]
[0411]

[0412]

[0413]
[0414]

[0415]

[0416]

[0417]

ZIHSd 10-2021-0009321

AAle] 60, 6-mFA-2-F-N-(4-(ET}o]| ZF 2 r 5 A9l d)-1H-o| v k2[4, 5-b] 9] &} -5-0} 71 2-60) ©] T
N N _-NH
O~ T
NIN/ICI) OCF

32 2-60C 1-1567 Azl 2Del o3 Asle] 2-602 S5t F MR (376 MHz, obAlE-d) & -58.83
(s, 3F); HRMS (ESI): CigHisFoN:O, [M4H] o] thab AAER]: 402.1172, #Z2]: 402.1174.

AAld 61, 5-HISAIN-(4-(EFHo] EF L2 EA])HIE)-2-(EFol &
6-o}7l(2-61)9] 34

S 2ug)-11-oln v} [4,5-b] F -

—{rU

g, 15 6-tfo]F 2 Z-3-1}o] EZ T alr]-2-ol0] 2-6]-a<]

Clu_N.__NH;

=

1 ~">No,
oL EAH100m) T 6-FZE-3-Lo]ERy g d-2-0}71(20g, 115 mmol) 2] FENe] N-FZZMo|n=
121 mmo)E H7Fsta, fojR wkg E3E-S 100TolA 1A7F B0k wwtalgitt. o L3
ZhE Al war, o} 7]el] N-F22AAeln =(2.02) 5 FH7Fekltt. 7 ukg %%L‘j& 100°C°ﬂ’\1 1A7E 53k
etk Ao v EFES r.t. 7K WZE A S, OML&% THE
AErA]7]aL, pli=8o] & uwi7}A] x3} FEHMIER F898 Hrista, 1A s 044/\1*‘@ MH, A=
B2 23 AFEGY. 2AE sk, ofEd &3AI7IaL, EE AEATAL, RAIA 2-6l-as FAA 1L
1

A2 AFsrth(1lg, 46%) . H NMR (400 MHz, DMSO-ds) & 8.59 (s, 1H), 8.34 (s, 2H).

g 2. 5,6-Ulo]FZZ-[1,2,5]2AlLlo]olZ 2 [3,4-b]H 2 ¥ 1-SA}o] = 2-61-p2] T

©0°

Cl Z ,N\
‘-.PO

= N

2-61-a(4.50g, 21.64 mmo) % ofo] o m=MlAl tho]olA|H| o] E(17.421g, 54.087 mml)E HEH FHol H7bsha,
OFAE(100me) S 80Tl Al 16A1ZF &<t wukslgitt. oA WhgES st FAA §uE AAsL, o]
A opAlEARE AFFstel 110TAM S & Sl AAstalT. dofjxl 2He) Ades deyhd ARvEaY
7(0-100% oE olMElo|E /s el o5 AAAA 2-61-bE A wA=A A FEATH2.00e, 45%). H NR
(400 MHz, o}AI=-d6) & 8.52 (s, 1H).

A 3. 5,6-tfo]FZZ-[1,2,5]5Alto]olEZ[3,4-b]F 2] H (2-61-c) 9] 3

Az Eg23d, 2-61-b(1.000g, 14.56 mmo)E A3 DCM(50me) el 8-3fA]7]aL
) & o} afe] 0CoIA AA RISt o EFEES BTN 2N Bk TSI o] WEE
Setol BEA, £ FRANEE L old opiHOER 38 FEedth BE §7

PWIEF AolN A2A7T, FEA7T, Helhd AErhEe s (B4 obEo
AAA 2-61-cE 3| A ZA AF3ATH(1.00g, 54%). H NMR (500 MHz, o}Al&E-d;) & 8.90 (s, 1H). C

NMR (126 MHz, oFAlE-ds) & 158.79, 157.25, 144.06, 134.70, 127.03.
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[0418]

[0419]
[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

ZIHSd 10-2021-0009321

O 4. 6-FZ2-5-0Ex]-[], 2, 5]2Alcto]o}ZE 2 [3,4-b] 7 2] (2-61-d) 2] T

z9 ZekxHo), Nal(0.13g, 3.16 mmol, 60% w/w EAFM)E A% THR(10me)ol H7lstar, 18 %<t of
Zatol] uRkskITh. Hx THR(5me) & Wleh&(141x0, 3.47 mmo)& 1o AXA A7betar, o] £3ES

oF WRAIZ T, o]lojA, A THF(5m¢) = 5-3(600mg, 3.16 mmol)< 13&-o] ZAAA H7bstar, o] EFEE r.t.9
A 308 B AT olojx], of BFEE FRHAIYIN, AiAhA AzelET (4ol e oo E 0-
5%)2 Sl AAAA 2-26-d= WA AAA 1A (538mg, 926)Z ATATE. H NR (500 Miz, oFAE-d) &

8.57 (s, 1), 4.21 (s, 3M).
A 5. N-(2-FFL2 25 d)-5-vFA|-2-(Eelo] FF 0 2 vE )-11-o]n]t}Z[4, 5-b] 7] 2] €l -6-0} 7I2-61) ] 4

ol

-

H

HN_ _~ N
I p—cr

poa

A2} 2-DE ol galA, 2-61% WA TARA AT (22ng, 46%). H MR (400 Miz, oFHE-d) & 12.62
(s, ), 7.57 (d, J = 1.4 Hz, 1), 7.41 (td, J = 8.3, 1.7 Hz, 1), 7.27 - 7.12 (m, 2H), 7.09 - 6.98
(m, 1), 6.77 (s, 1H), 4.06 (s, 3H). 'F NMR (376 Mz, oFlE-d) & —-64.49, -128.65. C NWR (126 MHz,
FME-d) & 154.39 (d, J = 243.2 Hz), 153.62, 137.51 (q, J = 40.5 Hz), 130.32 (d, J = 12.5 Hz),
126,72, 124.77 (d, J = 3.7 Hz), 122.78 (d, J = 8.5 llz), 120.60, 119.29 (d, J = 268.8 Hz), 115.76 (d, J
= 19.6 Hz), 53.63. HRMS (ESI) m/z: CulluFNO+ QEH)'S] thah A14k2] 327.0864, 23] 327.0868.

A 62, 5HEAN-(4-(EFO|EFQL2HEA) A )-2-(Egfo| EF 2 g )-1H-o|v|thx[4,5-b] ¥ 2] ¢~
6ol (2-62)] 34

|
F2CO O N« __N
T yors
N7 TN
H H

Az} 2D o] LA, 2-622 o] XA A ZA A TETH53mg, 45%). H MR (500 MHz, oFAE-d6) § 7.83
(s, 1H), 7.38 - 7.17 (m, 5H), 4.03 (s, 3H). (NHE Ho]x| $98)13C MR (126 MHz, S=Z2F-d) § 154.98,
143.47 (d, J = 2.3 Hz), 143.22, 138.58 (q, J = 40.4 Hz), 127.29, 123.15, 121.60 (q, J = 253.8 Hz),
120.19 (q, J = 268.3 Hz), 119.73, 54.42. HRMS (ESI) m/z: CiHyFaN©, QM+H)'oll thgk #12kx] 393.0781, 2
=3] 393.0784.

Ao 63, 5-HlEAI-N-(3-(Egte] Z2F 2|5 A) A d)-2-(Edte] 27 2 ')-1H-o| v th 2[4, 5-b] 9] 2] T -

6-°}71(2-63)
@(OCFg

HN
/
- /> CFs

s
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[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

43 2-D% ol g, 2-662 M

(s,

(s, 1H), 4.03 (s, 3H). HRMS (ESI) m/z: CisHiFNOs+ (M+H) ol thak A21=] 411.0686,

ZIHSd 10-2021-0009321

A2} 2D o] RaA, 2-63% A mAlRA A THATH 2Ing, 17%). H MR (500 Mz, oFA=-d6) § 7.91 (s,
1H), 7.43 - 7.35 (m, 2H), 7.25 - 7.18 (m, 1H), 7.16 - 7.11 (m, 1H), 6.86 - 6.79 (m, 1H), 4.02 (s,

3H).13C NMR (126 MHz, ©}Al&-d6) & 155.44, 150.91 (d, J = 2.1 Hz), 146.26, 138.94 (q, J = 40.6 Hz),

131.51, 126.21, 122.48 (q, J = 255.2 Hz), 120.17 (d, J =

266.4 Hz), 116.38, 113.09, 110.24, 54.43.
HRMS (ESI+) m/z: CisHiFeN,Oy (M+H)+°ﬂ st AlAFA] 393.0781, A 393.0783.

AAlel 64,

5-H| EA]-2-(Egfo] 25 @ 2| e )-N-(4-(Egto| ZF e = e) s d ) -1H-o W]tk 2[4, 5-b ] 9] 2] 6o}
w1(2-64)

CF,

HN.__~ N
XX p-cn
7N

A3} 2-DE o] 8A, 2-642 wlo|A A mAZA AT (2Img, 35%). H NMR (400 MHz, oFHE-d) &

12.81 (s, 1H), 8.00 (s, 1H), 7.61 - 7.50 (m, 3H), 7.30 (d, J = 8.4 Hz, 2H), 4.01 (s, 3H). HRMS (EST)

m/7: CllyFaNO+ (WD) ol Tiah A12b=] 377.0832, A1Z=32] 377.0829.

AAe] 65,

5-H| EA]-2-(Egfo] 25 @ 2| e )-N-(3-(Egto| &F e = ue) s d ) -1H-o |tk 2[4, 5-b] 9] 2] 6o}
w1(2-65)

CFs

H

HMN Z N
- )—CFs

07 N7 N

Azt 2-DE o] & A, 2-655 wWlo]A A mA A ATEATH 24mg, 49%). H NWR (500 MHz, oFAE-d) &

12.72 (s, M), 7.92 (s, 1H), 7.57 - 7.34 (m, 4H), 7.20 (dt, J = 6.2, 1.7 Hz, 1H), 4.02 (s, 3H). HRMS

(BSI) m/z: CislluFNO  QEHD ol thsh A12bx) 377.0832, A3 377.0828.

AAe 66, N-(2-ZFLE-A4-(Ego|ZFQ 2 EA) Y )-5-HEA|2-(Egto| ZF 2 2ud)-1l-o]n|t} %[ 4, 5-
b13] 2 ¥-6-0}%1(2-66)

F

H

HN = N
Il p—cFs

o7 °N” N

I

WA A ZA AFSFE T (23mg, 39%) . I NR (400 MHz, ©oFMIE-ds) & 12.67
), 7.40 (t, J =9.1 Hz, 1H), 7.28 (ddq, J = 11.4, 2.7, 0.9 Hz, 1H), 7.17 - 7.11 (m, 1H), 6.92

A &x] 411.0688.

_51_



[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

ZIHSd 10-2021-0009321

Ao 67. N-(3-EF 28 d)-5-HHEA|-2-(Egte] FF e =2 d)-3i-o] 7|t} [4,5-b] ¥ 2] -6-°} 71 (2-67)
F N
N
T
s

A7 2-DE ol gaA, 267 Wlo|X M mARA AESATHAlng, 65%). H NMR (400 Miz, SHAE-dy) &
12.96 (s, 1), 7.88 (d, J = 53.6 Hz, 1H), 7.47 - 7.13 (m, 1H), 7.00 (ddd, J = 44.4, 27.7, 9.9 Hz, 2H),
6.63 (dt, J = 30.6, 8.7 Hz, 1H), 4.00 (s, 3H); C NMR (126 MHz, oM*1%-ds) & 164.67, 155.35, 145.97,
137.80 (q, J = 41.0 Hz), 130.65, 129.25, 126.75, 124.88, 121.74, 116.72, 113.91, 112.37, 105.55, 53.56
(d, J=37.2 Hz); 'F NWR (376 Mz, oF¥-d) & -64.50 (d, J = 50.4 Hz), -113.82 (dd, J = 105.3, 9.4

Hz). HRMS (ESI') = CLHnFN,O0+ [M+H] ol & AAF=] 327.0791; 2232 327.0865.

AAlel 68, N-(2,3-tpo] EF L2 d)-5-vFA -2-(Egto] & F e 2|’ )-3H-o v thx[4,5-b ] ¥ 2] d-6-0} R (2-
68)

K
== N
A
1ohe s
s
Az} 2-DE o] &a|A, 2-68% wlo|A A mAZA ATEATHA3mg, 70%). H NMR (400 Miz, OFHME-d) &
12.77 (s, ), 7.69 (s, 1H), 7.15 - 7.04 (m, 2H), 6.95 (s, 1H), 6.88 (ad, J = 6.4, 5.9, 2.9 Hz, 1H),
4.02 (s, 3H); C NMR (101 MHz, oFHIE-ds) & 152.34 (d. J = 10.8 Hz), 149.91 (d, J = 11.0 Hz), 137.95
(q. J = 40.4 Hz), 124.37. 124.32, 124.28, 124.23. 123.22, 120.55, 117.87, 115.20, 114.57, 109.09,
53.62; F NMR (376 MHz, olAlE-d) & -64.56, -140.27. HRMS (ESI) = CuHFaNoO+ [MHI1 ol tha Al2x)
345.0697; A S| 344.0772.

Al 69, 5-HEAI-N-(4-HEAH D )-2-(Eg}o]| EF L 2 el )-3l-o]v|thx[4,5-b] 7] 2] d-6-°} 71 (2-69)
N
N
jopess
5 o” N N
I H

A3} 2-DE o] &AM, 2-692 o] R wA=A ATeATH(13mg, 21%). H NMR (400 Mz, ohE-d;) &
12.50 (s, 1H), 7.54 (s, 1H), 7.34 (s, 1), 7.25 (d, J = 8.3 Hz, 2H), 6.94 (d, J = 8.8 Hz, 2H), 4.03
(s, 3M), 3.78 (s, 3M):; C NWR (126 MHz, oME-dy) & 156.05, 152.00, 143.11, 136.54 (q), 134.32,

130,53, 129.64. 128.95, 123.46, 122.29. 122.20. 114.61, 109.29, 99.98, 54.84; F NMR (376 Mz, o}d=-
d) & -64.32 (d, J = 62.6 Hz). HRMS (ESI') = ColluFNOs+ [M+H]' o] ©iah A24kx 339.0991; A=
339.1060.

AAe] 70, N-(3-(tert--&)#d)-5-mFA|-2-(Edte] &7 2 g )-3H-o| m|th %[ 4, 5-b ] 9] 2] I -6-°}71 2-70)

N
== N
J@ 8o
7N o
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[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

ZIHSd 10-2021-0009321

Azt 2-DE o] @A, 2-70% S UWMAM A A ATHAH32me, 526). H NWR (400 MHz, oFAE-d) &
12.40 (s, 1H), 7.72 (s, 1H), 7.34 (s, 1H), 7.24 (t, J=7.9 Hz, 1H), 7.11 (d, J = 7.8 Hz, 1H), 7.03
(d, J = 6.5 Hz, 1), 4.03 (s, 30). 1.30 (s, 9H); C NMR (126 MHz, ©}A¥-dy) & 152.34, 137.19,

128.92, 120.46, 118.90, 118.32, 116.32, 101.92, 53.48, 34.39, 30.72; “F NMR (376 MHz, oFAl=-d) §

+ + _ _ -
~64.35. HRMS (ESI ) = CygHyoFsN,0+ [MHH] ol tigh AlAFX] 365.1545; 2 53*] 365.1587.

A 71, N-(2-Z2FQZ-3-(Egfo|2F e 2vE)dd)-5-vEA-2-(Ego] ZF 2 2r|d)-31-o] |t} 2[4, 5-
b13] 2 ¥ -6-0}w1(2-71)

—pn
3 == N
A
T
o NH
[

A=} 2-DE o] &3iAM, 2-71S A uAZA AFsAH(21mg, 35%). I NR (400 MHz, ©oFMIE-ds) & 12.83

(s, 1), 7.78 (s, 1H), 7.48 (s, 1H), 7.35 - 7.16 (m, 2H), 7.09 (s, 1H), 4.02 (s, 3H): F NMR (376 Mz,
MM E-d) & -61.70, —61.74, —64.66. HRMS (ESI) = CyHoF:N,O+ [MHH] o] ©tiak A2 395.0698; 223
395.0738.

A 72, N-(3,5-H]A(Egto] ZF o 2re)Hd)-5-HEA|-2-(Egto| 2 F . 2 E)-3i-o|u|t}hx[4,5-b] ¥ 2] d
-6-o}v1(2-72)

H
FaC N~ N
N
T -or
07" "N” N
[ H
CF4

Az} 2-DE oL, 2-725 WA uA2A AFSATH(32mg, 54%). HONVR (400 Mz, oFAlE-d;) & 12.94
(s, 2H), 8.06 (s, 1), 7.85 (s, 1H), 7.60 (s, 3H), 7.38 (s, 1H), 4.00 (s, 3H); 'F NVR (376 MHz, o}HE

~d) § -63.74, —64.75. HRMS (ESI') = CyeHyoFeN,O+ [M+H] ol Tiat AAbX] 445.0666; 2= 445.0707.

AN 73, 5-HEA|-N-(p-EH)-2-(Egto| ZF 0 2w g )-3H-o] 1|t} % [4,5-b] ¥ 2] H-6-0}51 2-73)
| R
Jopen
7

Az} 2-DE ol Le|A, 2-73S A FA} A (30me, 48%) =AM AT, H NR (400 Miz, oMAIE-dy) &
12.83 (s, 1), 7.74 (s, 1), 7.20 (d, J = 9.6 Hz, 2H), 7.14 (d, J = 8.2 Hz, 2H), 7.04 (s, 1H), 4.02
(s, 30), 2.27 (s, 31); C NMR (101 MHz, oFAl¥-dy) & 152.34, 139.12, 137.92 - 135.67 (m), 131.66,
130.62, 129.75 (d, J = 4.2 Hz), 129.10, 127.39, 122.00, 120.31, 118.98, 111.30, 101.36, 53.30, 19.84
(d, J = 4.2 Hz); 'F NMR (376 MHz, o}HlE-d) & -64.37 (d, J = 61.5 Hz). HRMS (ESI) = Cisll N0

[M+H] o] Tk Al2F%] 323.1075; 22X 323.1116.

Ao 74, 5-HIEAI-N-(2-HEA4-(Ego| EFL2HEA) L )-2-(Ego| EF 2w E)-3l-o| | t}x[4,5-b] I
g d-6-0}1(2-74)
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[0466]

[0467]

[0468]
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i
== N
LI >on
F3CO (|3 NN

Az} 2-DE o] &AM, 2-742 wlo]A M mAZA ATHATH(8ng, 20%). H MR (400 MHz, oFE-d) & 12.88

(s, 1), 7.48 - 7.35 (m, 1H), 7.31 - 7.08 (m, 3H), 4.05 (s, 3H), 2.31 (s, 3H); “C R (101 MHz, o}A=
-d;) & 154.50, 152.41, 144.84, 140.42, 139.19, 133.99, 131.55, 129.30, 127.01, 120.57, 119.44 (d, J =

19
5.1 Hz), 114.00, 102.62, 53.57, 17.06; F NMR (376 MHz, ©}A|&-d;) & -58.77 (d, J = 13.8 Hz), —64.47

(d, J=62.0 Hz). HRMS (ESI') = CyoHisFeNOut [M+H] o] thah A|2X] 407.0898; 22X 407.0936.
AR 75, 5-WEA-2-(Ego]ZE Q2 E)-N-(4-(6-(Egto] ZFE o 2w d) 3 g d-3-9) 7 d )-1H-o] |t} =
[4,5-b]¥ 2] DQ-6-0}71(2-75)
CF3
[
o

H
HN N
==
XX pon

g
Az} 2-DE olgs|A, 2-755 WAl uA2A AFSATH(36mg, 62%). ﬁNW(%OM&,@ﬂ%ﬂQS 12.77
(s, 1), 9.03 (d, J=2.2 Hz, 1H), 8.28 (dd, J = 8.2, 2.3 Hz, 1), 7.96 (s, 1H), 7.88 (d, J = 8.2 Hz,

M), 7.80 - 7.72 (m, 2H), 7.50 - 7.19 (m, 3H), 4.05 (s, 3H).

PCNR (126 MHz, oFAIE-dy) & 155.18, 148.50, 145.95 (q, J = 34.4 Hz), 145.08, 139.93, 138.66 (q, J =
40.5 Hz), 135.43, 129.12, 128.86, 126.69, 123.03 (q, J = 273.0 Hz), 121.40 (q, J = 3.1 Hz), 120.78,

120.17 (q, J = 271.4 Hz), 118.71, 54.46. HRMS (ESI) m/z: ColluFN:O  QM+H)'o] tha+ A2F=] 454.1097, 2

1

2] 454.1099. SAFE A

0 H z }4

6-B 2R3 gz-2-0}71(5.00g, 1.0 @H)S 0Tl Az THR(15me)ol &aHA]17)aL, NBS(20g, 2.2 @)E #H7}
skaL, 53 FQF wRESIGITE. o] WhES AR7MA JFAI7IA, 12A13F Sk akegivt. &ulE Zhetske] F
Al713L, XS ol olAEHClE H B QIAMUYEROR %%aam. oloA], f715S B 2 dAFE M
W.§@~%F%g;ﬂHE%ﬂ%ﬂiﬁiﬂﬂﬂ,ﬂﬁAHHl%%Mﬁﬂ.%@%% A7t A2vtE
(ol olAE ol E )E FaA AN

A% CHLClo(5m) 5 3,5,6~E&jo]HZE R
wj ko] DMAP(5 mol%) o] &

Aeol M sk wwata, et

92} -2-0}71 (146mg, 0.5 mmol), Ez}olo&oldl(202mg, 2 mml) 2 =

A 2ol =(176mg, 1 mmo)E A4 H7Ieksith. o] E3HE
of EHAZTE. olojA, ALE MeOH(5me)ol &8 A17] a1, K.C05(100mg)E
A7rskih. o] ERHES 60TolA 1417 SF ugkeglek. o]ojA], o] Ed=S FAA7IL AAHES A7t
azvtEa (e ol HE dM)E FallA FAA AT

tlo

vk Az} 4-C.

EA 0-otdstE &3 HeI-SAE o] tigk dvk Ak 10m EEE FHEO Cul(0.05 mmol), HTFEEH
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[0474]
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[0477]
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[0479]
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[0481]
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(0.1 mmol), EA Wl=zolulo]=(0.5 mmol), KPO(1.0 mmol) ¥ T4 DMF(1ml)E H7}stGTh. olojA, HrE 23

o ol w

& 717

o
M
B
N
£

(o]

=
2w

]I?_,(' 2
tjo ol

Y

3|4 A171aL, " obAlH O] E(3X20m) = FE3F3ATt. T2 AFstaL, F4= Na,S0, ¢l

] AEEa, 85TA 5A 7 E¢t 71D FES A7 WA 7|, 10m B2
o
A2 713, 7Adstd wF5AAT. e A7 A2etE T (g otAH o Ed i) o o3l FAAH

/0l BEEE o7l (mono/bis Buchwald Amination)ol] o3k Uuk ZHx}: 9Fg wlo|de] 5 6-Tlo|HE R -
2—(3—g$£ ]LE! SAER[4,5-b]19 &2 (1 &%), Pdydbas(10 mi%), FHEFA(Xantphos)(10 md%), 2-ZF

to
fr

W25 FF) L K025 FH)E FAsAT. olold, FehaAE WAL AL 38 A FAAZ
o Az grE La-telSAtn) e ARe Bad Arksln, o £FEE 10TAA 1647 F9
WS, o] MRS A7t WAL, o EFEE oY ohEelER AL, AelEE A
QA7) E, oJoiA] akstel BHAADG. BAE AL AwehEaes (o8 ohAElol= dbel 213 4
A7,

AAlell 76. N5, N6-H| = (2-ZF L 23d)-2-(3-&F 23 d) SAFE 2 [4,5-b] ¥ 2 -5, 6-tolobl 4-1) o] A

Y7 1. 3,5,6-Ec}o]H 2 ®ujalzl-g9-o}ul o] i
BrIN\ NHo
L
Br N Br
Juk Az} 4-pel] ol&) FA el d-1-aZ B4 TA A FESATE. (87% &), H MR (400 Miz, FEZ2E-q)

§ 5.24 (s, 2H). C NMR (101 MHz, E22F-d) § 151.18, 138.87, 125.23, 121.60.

o7 2. 3-Z2Q Z-N-(3,5, 6-Eglo]H Z B3] alz]-2-9] )Wl Zo}lnlo] = o] FFi]

OBrINIB.r
FULN g
H
Ak Az} 4-Bol] olal dHAlste] 4-1-bE WA mA|EA FE5FUAC. (57% F5). 1H NMR (400 MHz, o}AlE-d;)

§ 10.18 (s, 1H), 7.99 - 7.88 (m, 1H), 7.84 - 7.77 (m, 1H), 7.70 - 7.58 (m, 1H), 7.52 - 7.39 (m, 1H).
F NMR (376 MHz, ©}AHIE-d;) & -113.45 (td, J = 9.1, 5.7 Hz). C NMR (101 MHz, DMSO-ds) & 165.58 (d, J

= 3.8 Hz), 162.35 (dd, J = 1266.3, 246.0 Hz), 150.91, 147.92, 137.17, 134.65, 132.15 (d, J = 8.4 Hz),
127.02 (d, J = 8.8 Hz), 124.65 (d, J = 3.4 Hz), 121.21 (d, J = 21.5 Hz), 114.82 (d, J = 24.4 Hz).

g7 3. 5,6-0F0]|H 2 2-2-(3-FFQ 23d)SAlZF 2 [4,5-p] 7] 2} o] ¢4
F
BFIN‘" O
DE;
B N N
oulk Az} 4-Coll o8] FAFH] 4-1-c2 A mA=A SS90 (55% 5). H NR (400 MHz, DMSO-ds) 6

8.19 - 8.11 (m, 1H), 8.10 - 8.04 (m, 1H), 7.81 - 7.72 (m, 1H), 7.70 - 7.62 (m, 1H). F NMR (376 MHz,
DMSO-ds) & -110.77 - -110.97 (m, 1F). e MR (101 MHz, DMSO-ds) & 170.33, 165.58 (d, J = 3.8 Hz),

163.57, 161.12, 150.91, 147.92, 135.91 (d, J = 252.6, 239.2 Hz), 132.15 (d, J = 8.4 Hz), 127.02 (d, J
= 8.8 Hz), 124.65 (d, J = 3.4 Hz), 121.21 (d, J = 21.5 Hz), 114.82 (d, J = 24.4 Hz).
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[0487]
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YA 5. N5, N6-H| A (2-ZFF0 ZuY )-2-(3-F 70 2o )SAlE 2[4, 5-p] 7] 2} 7l-5, 6-t]-o] o} ¥l 4-1) o] &4
S F
N N N
APt 7@
] N NH
F oy

aut Aa} 4-Doll ola) FAsh] 4-12 FHWA nARA FESHUT. (49% F8). H NR (500 Mz, DMSO-db) 6
8.93 (d, J=5.5Hz, 1), 8.57 (d, J=5.9 Hz, 1), 7.92 (d, J = 7.8 lz, 1), 7.86 - 7.79 (m 1),
7.76 - 7.66 (m, 20), 7.65 - 7.56 (m, 1), 7.42 (td, J = 8.6, 2.6 Hz, 1), 7.38 - 7.14 (m, 7H). F MR
(376 MHz, DMSO-ds) & -111.51 - -111.92 (m, 1F), -120.99, -121.82. "C NMR (126 MHz, DMSO-d;) & 162.36

(d, J=244.7 Hz), 157.57 (d, J = 3.5 Hz), 155.39 (d, J = 246.4 Hz), 154.96 (d, J = 245.1 Hz), 145.01,
140.41, 139.51, 135.81, 131.63, 131.57, 127.16, 127.07, 125.67, 125.61, 125.40 (d, J = 1.9 Hz), 124.83
- 124.53 (m), 124.47 (d, J = 3.3 Hz), 122.49 (d, J = 2.7 Hz), 118.30, 118.13, 115.94 (d, J = 22.8 Hz),

115.79 (d, J = 22.7 Hz), 112.86 (dt, J = 27.6, 24.3, 21.9 Hz). HRMS (ESI ): CoslsFaNsO- [M-H]-ol &+ 7
AR 432.1078 A=X]: 432.1073

O] EFA-SALE

At A=} 4-F.

T DRl =AY EF(1.2 B3, 60% #2-)S Hrlslar, 18 FoF waksict. o] nuks 5
DMF(0.1M) & Wi 43E&(1.2 )9 §q& AUt o] EFES A2olA 307 & wHksla, o]ojA
T DIF 5 6-F 223 230-2-0}1(0. 1) 9] &4S8 #H7sldth. o ¥-8E5 100 coﬂ*ﬂ 16217k

A8 A ofo] AT RH|ER AMAE] HHS FXA|HTE. o]ojA, o] ui &
. §715S B2 33, 952 33 AFsta, olojA IRMYEE oA A
FEAIL, AAES A7 aE2nEadyE S AAA

r_{

=
n

A/ oy ekl SAFE(1.0 ) HPLC #EH-e(4ml)S H7Mskier. S8t S8 238 o
AANF L Aa 7b2E 58 B HE-AZAT. 58 Fo, Pd/C 10%S %9 éi%?ﬂ%}oﬂ 718k tl. o]o] A,
o] EES Ao 1. 5A1ﬁ Bor S FT Ak ok E ZYas =39

3T, ©]ojA, o] HISES Ao
a1, 7ebslel] HEA|Z|a, AgTtA ﬂiu]—ElF/Hy} (VB /DCIN S E 8 A]
Bt gk A2 ATt

A 77, 6-(NASAN)-N-(2-FF Q2 )-2-(3-FF L2 D) SAFERZ [4,5-b] 9] ehxl-5-0}1 4-2) ¢] 3

A 1. 5-(HIESA])-N-(3,5-H] = (Eclo] 70 Zoe )Y )-2-(5-FFQ Z9d ) SALZ 2[4, 5-b] ] 2} X -6-0} 7]
(4-2-a)9] 3%

Q/o\[:jrw

ok A} 4-Eoll oa] FAste] 4-2-a8 FA wAZA FESATE. (19% FF). HNR (400 Miz, oFAE-d)
§ 7.54 (s, H), 7.48 - 7.44 (m, 2H), 7.42 (t, J = 0.4 Hz, 1H), 7.40 - 7.28 (m, 3H), 5.76 (s, 2H),
5.29 (s, 2H). 13C NMR (101 MHz, ©}Al¥®-ds) & 158.87, 154.08, 137.45, 128.28, 128.01, 127.70, 122.65,

120.40, 66.64.
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[0498]

[0499]

[0500]
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tr 2. 6-(HALA])-3,5-t}o] B 2 3] 2} x]-2-0}u](4-2-b) 9] 3

@\,D N NHZ
s

I /:E

Br N Br

ouk Az} 4-p0] o8 FAEke] 4-2-b2 FA TARA FESGTE. (47% SFE). H NR (400 Miz, FE-ds)

5 7.53 - 7.46 (m, 2H), 7.43 - 7.31 (m, 3H), 6.29 (s, 2H), 5.37 (s, 2H). C NMR (101 MHz, o}E-dy) &
156.13, 152.15, 137.32, 129.30, 128.93. 128.87, 111.11, 108.84, 69.65.
B 3. N-(6-(HHSA] )-3, 5-T}0] H 2 K 5] 2] 2] -2-2] )-3-Z-2 ¢ &2 W] Z o} o] E(4-2-c)

F

(@]
Q\JO N.__.NH
=
XX
Br N™ “Br

ouk A} 4-Bel] o8] Akl 4-2-c2 IARA S5, (66% &), H NMR (400 Mz, 222E-d) §

19
8.34 (s, M), 7.72 - 7.62 (m, 2H), 7.57 - 7.49 (m, 3H), 7.43 - 7.29 (m, 4H), 5.47 (s, 2H). F NMR (376
MWz, E22%-d) § -110.39 - -110.50 (m, 1F).

G 4. 5-(HMASA])-6-B 2 -2-(3-FF L 2 Y )SAZF 2 [4,5-b] 7] e} l(4-2-d) ©] T

F
BFIN\ 0
DR
O
oQuk Azl 4-Col o8] At 4-2-d5 FA DARA FESFATE. (9% ). H NR (400 Miz, FE-dy)

6 8.15 - 8.10 (m, 1H), 8.03 - 7.95 (m, 1H), 7.77 - 7.68 (m, 1H), 7.62 - 7.56 (m, 2H), 7.53 - 7.47 (m,
), 7.46 - 7.40 (m, 2H), 7.40 - 7.34 (m, 1H), 5.60 (s, 2H). F NMR (376 MHz, °ME-d) & -112.76

(s. 1F). "C NMR (101 MHz, oM E-dy) & 164.17, 162.90 (d. J = 246.0 Hz). 156.02. 146.69, 144.44,

136.18, 131.64 (d, J = 8.4 Hz), 128.48, 128.30 (d, J = 8.7 Hz), 128.12, 127.87, 123.83 (d, J = 3.3
Hz), 122.08, 119.91 (d, J = 21.6 Hz), 114.25 (d, J = 24.5 Hz), 69.73.

B 5. 6-(NESGA)N-(2-ZF0 2 A H)-2-(5-ZF0 2 ) SAVE 2[4, 5-b] 7] 27 -5-0} 7h4-2) o] T4

@II@
O

ouk Az 4-Dol| o8] At 4-92 FA wARA FESAT. (53% ). H MR (400 Miz, Z22FE-q)
5 8.63 (td, J=28.3, 1.6 Hz, 1), 8.05 - 7.97 (m, 1), 7.95 - 7.87 (m, 1), 7.70 (d, J = 3.8 Hz, 1),
7.60 - 7.34 (m, 6H), 7.26 - 7.11 (m, 3H), 7.08 - 7.00 (m, 1H), 5.65 (s, 2H). "F NMR (376 Miz, Z ===

~d) & -108.22 - -116.82 (m, 1F), -131.72 (ddd, J = 12.6, 8.1, 4.4 Hz, 1F). C NVR (101 Mz, S 2= Z-
d) & 164.36, 163.11 (d, J = 246.8 Hz), 159.11 (d, J = 3.5 Hz), 152.84 (d, J = 243.5 Hz), 147.50,
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[0510]

[0511]
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[0513]

[0514]
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[0516]
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[0519]
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145.98, 138.83, 135.83, 134.87, 130.83 (d, J = 8.4 Hz), 129.30 (d, J = 8.8 Hz), 128.87, 128.69,
128.53, 127.49 (d, J = 10.0 Hz), 124.79 (d, J = 3.9 Hz), 123.22 (d, J = 7.7 Hz), 122.70 (d, J = 3.4
Hz), 120.26, 118.37 (d, J = 21.5 Hz), 114.95 (d, J = 19.1 Hz), 113.90 (d, J = 24.5 Hz), 69.72. HRMS

(EST): CoHliFoN,Ost [M4HI+O] et A|AFA]: 431.1314 2

|\

] 431.1316

AAd 78, 2-(3-ZF 2. 2HAd)-6-((2-ZF2.2Hd)olu )AL Z 2 [4,5-b] 7] 2} -5-2 (4-3)
N Ny SOH

azseus
O™ ™N" N

F H ¢

aut Az 4-Fol ola) @Aste] 4-10& FMA wA A S5, (70% F8). H NR (500 Mz, DMSO-dj)
§ 13.35 (s, 1H), 9.00 (s, 1H), 8.17 (t, J = 8.0 Hz, 1), 7.84 (d, J = 7.8 Hz, 1H), 7.73 (d, J = 9.7
Hz, 1H), 7.60 (q, J = 7.4 Hz, 1), 7.33 (ddd, J = 37.0, 15.6, 8.1 Hz, 3H), 7.19 (q, J = 7.1 Hz, 1H).
“F NIR (376 MHz, DNSO-ds) & -111.72 (td, J = 9.4, 6.1 Hz, 1F). "C NMR (126 Miz, DNSO-ds) & 162.40 (d,

J = 2445 Hz), 153.86 (d, J = 244.8 Hz), 131.64, 131.57 (d, J = 10.3 Hz), 128.73 (d, J = 8.9 Hz),
126.44 (d, J = 10.9 Hz), 125.08 - 124.80 (m), 124.71 (d, J = 4.2 Hz), 122.88 - 122.58 (m), 121.75 (d,
J = 3.5 Hz), 117.50 (dg, J = 29.7, 21.6, 21.2, 20.9 Hz), 115.50, 115.34 (tdd, J = 21.8, 19.1, 11.6

Hz), 112.08 (d, J = 24.8 Hz). HRMS (ESI ): CyHFN O~ [M-H]-oll thak A2Fx]: 339.0699 AZ2X]: 339.0695

AA 79, 5-(MIALZA])-N-(3,5-H] = (Ego]|Z2 o 2 ue)Hd)-2-(3-ZF Q29 d)2ALZ 2 [4,5-b] I 27 -
6-o} (4-4)

o
BPeSy
o

oJuk Az} 4-Dell ol&) FAete] 4-3 FMA ;A A FESATE. (326 &), H MR (400 Mz, FEZ2E-q)

§ 8.26 (s, 2H), 8.04 (d, J=7.8 Hz, 1H), 7.94 (dt, J = 9.3, 2.1 Hz, 1H), 7.62 - 7.36 (m, 7H), 7.32 -
19 —_

7.06 (m, 4H), 5.63 (s, 2H). F NMR (376 MHz, S22 E-d) & -62.94.

Ao 80. 6-((3,5-H|=(Ego]EFezweE)dd)olr] )-2-(3-FF 2 2Hd) A E 2 [4,5-b] 9 g -5-2 @4~
5)9] A

CF,
N-_-Ng _-OH
X
O7 NN CF,
b H
oulk A} 4-Fol] o8] FAFte] 4-122 FWMA uAZA =39k (32% 22%). H NIR (400 Mz, oFAIE-ds)
5 9.50 (s, 1H), 8.82 (dq, J = 1.4, 0.7 Hz, 2H), 7.93 (ddd, J = 7.8, 1.5, 0.9 Hz, 1), 7.81 - 7.74 (m,
M), 7.73 - 7.70 (m, 1H), 7.67 - 7.56 (m, 1H), 7.40 - 7.25 (m, 1H). 'F NMR (376 MHz, S}H%-d;) &
-63.50 (s, 6F), -113.31 - -113.39 (m, 1F).
=34 532

Aol 81, AAle] 1 WA 600 tigh &% o] A%
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[0520]

[0521]

[0522]

[0523]
[0524]

[0525]

[0526]

[0527]

[0528]
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Aay P Ao ol@ w24 AgEe] Azo] g Aut A

a3 } 1-C. 5-FZ2-6-LFA-[1,2,5]5A o]0} E 2 ([3,4-p] H 1S FHa| M F<= THF(0. 1M WA 0.2M)9l
%314 3l | A7, digsts obd# (2.2 B S Hulstal, o] WheE

21} ol
oF wHlElQITth, oo | &wjE ZEtell A ASEAL, EtOAc/FAke] &viAE o] &3 Sio,
Aol AARutEaH I e AAAA ZAsE BAHEQ 5-olu]we-6-4FA-[1,2,5] A oo} == [ 3, 4-p] I 2
Az} 1-CE A3}

w4 3
=1 2]
O’N‘INIC| HO-R', EtsN I I olzlo}ol I I o}i‘-l
\N/ N/ ol THF, rt., 30= -—R‘ THF, g . BAIZH

335 1-138. 5-FEEZ-6-WEA]-[1,2,5]2A}ttolo} = 2 [3,4-p] 9] 2121 (1-138) 9] HA
N N -Cl
o
N">NZ o
I

5,6-To| F 22 -[1,2,5] A ttol o} &2 [3,4-p] 3 8441 (1-2) (2.00g) & T THF (25m¢) ©ll L3 A7) 2,
EtaN(1.46m¢, 1 D) H7lslgth. o] M8 Eaala MeOH(0.9 BF)E 2 Ho| AXA A7y, gaS
SR A7, A4 308 T wuksglth. o]oj A &wlE 7Hetstel AlAStA, Si0, e ARwlED
] (T 5 - 15% EtOAc/32b) ol olal AAIA A 1-138(68%)S T4 1A=

R
o
By
gﬂ
32
v}

33HE 1-139. M (3,5-H|A(Egto]ZZ o 2ue) | d)-6-H|EA|-[1,2,5] L A}tto]o} &2 [3,4-p] 7] 2} %1 -5-0} 71 (1-
139)9] g4

H
Ne N N CF3
o L L
N">NP N0
I cr
SE 1-139% 1-138% ol &alA dxk 1-Col o8] FHdstel 89%el 1-139% 3wl mA =AM AT H
NMR (500 MHz, oFE-d;) & 10.02 (s, 1H), 8.76 (d, J = 1.5 Hz, 2H), 7.93 - 7.75 (m, 1H), 4.27 (s, 3H):

F NMR (376 MHz, O}AIE-d;) & —-63.57 (s 6F): C NVR (126 MHz, o}AIE-dy) & 156.22, 151.28, 150.61,
147.92, 140.78, 132.63 (q, J = 33.3 Hz), 124.30 (d, J = 272.7 Hz), 122.30 (q, J = 4.7 Hz), 118.56 (h,
J=4.2 Hz). 56.75; HRMS (ESI) m/z: CyHsFeNsO, [M+H] o Tk 714 380.0577, A% 380.0578

31HE 1-140. N(2-ZF e 2-3-(Ego|Z2F o 2 E)Hd)-6-rmEA]-[1,2,5] A t}olo} &2 [ 3, 4-p] ¥ 2} A -5-0}
w1 (1-140) 9] A

g E
N N N CF,
o L X
N=47 0
[

3 1-140S 1-1382 o] 8314 Az 1-Coll ol Hdatel 80%e] 1-140% Hlo] A4 mAEA F5etdth: I
NMR (400 MHz, o}MIE-d5) & 9.38 - 9.25 (m, 1H), 8.54 - 8.42 (m, 1H), 7.66 (dddd, J = 8.2, 6.6, 1.7,

0.8 Hz, 1H), 7.53 (tt, J=8.0, 1.1 Hz, 1H), 4.30 (s, 3H); F NMR (376 MHz, o}HIE-ds) & —61.75 (d, J

= 13.0 Hz 3F), -126.91 - -127.08 (m IF); 13C NMR (101 MHz, oFME-d;) & 156.23, 152.35 (dg, J = 256

Hz, 2.4, Hz), 151.59, 150.82, 148.32, 130.95 (d, J = 1.8 Hz), 127.41 (d, J = 10.6 Hz), 125.69 (d, J =
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5.0 Hz), 124.68 (q, J = 4.8, 1.3 Ilz), 123.58 (q, J = 272.9 Hz), 56.81; HRMS (ESI) m/z: CyllsFN:0,
[M+H] o] &k A12E%] 330.0609, 223] 330.0655.

st 1-141. 6-HISAI-NFB-(Egol EF 2 SAD) D )-[1,2,5] &Aool o} & 2 [3,4-b] 7] 2} X1 -5-0}F1 (1~
1412 &4

H

N N'\ N

=L, 2L

N™ N7 S0

| ocr,

S5E 1-1412 1-1382 ol ald A} 1-Col ols) FAske] 95ue] 1-141% I nARA FEaT: H NR
(500 Mz, oFMIE-d;) & 9.73 (s, 1), 8.17 (td, J = 2.2, 1.1 Hz, 1), 8.08 - 7.95 (m, 1), 7.56 (t, J =
8.2 Hz, 1), 7.17 (ddt, J = 8.3, 2.3, 1.1 Hz, 1), 4.23 (s, 3H); F NMR (376 Mz, o}AlE-d;) § -58.50

(s 3F); "C NMR (126 MHz, o}AIE-dy) & 156.30, 151.57, 150.54, 149.99 (q. J = 2.2 Hz), 147.70, 140.38,

131.22, 121.44 (q. J = 257.9 Hz), 120.99, 117.84, 114.87, 56.56; HRMS (ESI') m/z: CpHoFN:Os [M+H] el ©f
3k AAkA] 328.0652, A= 328.0666.

SFE 1-142. 6-HEA-N(2-HE-5-(Egfo]ZF o 2ue)dd)-[1,2,5] A o] o} & 2 (3, 4-p] T 2}71-5-0} 7l
(1-142)¢) ¥4

H
N N_\N
N™ >N 0

I ek

SHghE 1-142% 1-1382 ol &siA Axk 1Col o8 Tl o3uel 1-1428 FwA mAl=M FHEgch 1
MR (500 MHz, oFMlE-d;) & 9.28 (s, 1), 8.09 (s, 1), 7.58 (d, J = 1.2 Hz, 2H), 4.28 (s, 3H), 2.45

(d, J = 1.1 Hz, 30); F NMR (376 MHz, o}Al&-d;) & -62.80 (s 3F); C NMR (126 MHz, olAl&E-d;) &
156.55, 151.95, 150.83, 148.91, 139.26 (d, Jy = 1.6 Hz), 137.13, 132.43, 129.07 (d, Jy = 32.4 Hz),

125.50 (d, Jo = 272.0 Hz), 124.08 (q, Jo = 4.0 Hz), 123.60 (q, Jo = 4.3 Hz), 56.65, 18.17; HRMS (ESI+)

n/z: CislluFNQ, [MHIT ol chab AI2k2] 326.0850, A1Z3] 326.0906.

33tE 1-143. F(3-ZF 229 9)-6-WEA-[1,2,5] A ol o} Z 2 [ 3, 4-p] 9 2} %1 -5-0} 71 (1-143) o] &4

H
!N_‘_N\N
o L X
N">N o

I F

SEE 1-143 1-138S o a)A A 1-Coll ola Ak 74%2] 1-143S B4 BARA S5tk H MR
(500 MHz, o}ME-d) & 9.64 (s, 1H), 8.03 (dt, J = 11.5, 2.3 Hz, 1H), 7.79 - 7.70 (m, 1H), 7.44 (td, J

= 8.3, 6.7 Hz, 1H), 6.97 (tt, J = 8.5. 1.6 Hz, 1H), 4.21 (s, 3H); F MR (376 MHz. oFHIE-ds) &
“113.03 - -113.17 (m, 1F); C NMR (126 MHz, o}AE-d,) & 163.47 (d, Jo = 242.0 Hz), 156.24, 151.58,
150.46, 147.54, 140.37 (d, Jo = 11.3 Hz), 131.14 (d, Jo = 9.6 Hz), 118.07 (d, Jo = 3.5 Hz), 112.23

(d, Jo = 21.5 Hz), 109.28 (d, Jo = 27.1 Hz), 56.52; HRMS (ESI)) m/z: CpHFN:0, [M+H]'e that A2
262.0735, A= 262.0774.
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6~ EA-N-(p-52H)-[1,2,5] Al ol o} &2 [3,4-p] I 2} -5-0} 0l (1-144) ¢] A4
N N H
LI
A

3H3HE 1-144+ 1-1385 o] &3lA Ax} 1-Col 9ld] 3dste] 89%9] 1-1445 34 A=A 5315t ' NMR
(500 MHz, o}MIE-ds) & 8.85 (s, 1H), 7.87 - 7.78 (m, 2H), 7.42 - 7.29 (m, 2H), 4.31 (s, 3H), 2.45 (s,

3H0); 13C NMR (126 MHz, o}ME-d;) & 185.23, 180.64, 179.30, 176.38, 164.91, 164.16, 158.83, 151.37,

146.81, 85.25, 49.52; HRMS (ESI') m/z: CisHuNsO, [M+H] o] tha+ 1Ak 258.0986, 2= 258.0990.

BHeHE 1-145. 6-HEA-NF(4-HEA HY)-[1,2,5] A T oo} E 2 [3,4-p] 7] 2} -5-o}1 (1-145) ¢] A
NN
N L
<1 T
ly B

3HgHE 1-145+ 1-1385 o] &3lA Ax} 1-Col 9ld] fdste] 90%9 1-1455 34 x|=2A4 5318t ' NMR
(500 MHz, ©}ME-d;) & 8.83 (s, 1H), 7.88 - 7.81 (m, 2H), 7.13 - 7.06 (m, 2H), 4.31 (s, 3H), 3.92 (s,

3H0); 13C NMR (126 MHz, o}HE-d;) & 186.85, 185.32, 180.74, 179.36, 176.41, 159.58, 153.17, 146.82,

143.53, 85.23, 84.64; HRMS (ES1) m/z: Ci2H12N505 [M+H]+°ﬂ sk AlAA] 274.0935, A5 274.0940.

3 E 1-146. 6-HEA-NFD-[1,2,5] A t}o)o} &2 [3,4-p] 9] B} 2 -5-0}71 (1-146) 2] A

S 1-1462 1-138% o &alA A 1-Col oJs] FAste] 94%0] 1-146S Mo} 4 mAZM FEack: H
NMR (500 MHz, oFAE-d) & 8.90 (s, 1H), 8.00 - 7.94 (m, 2H), 7.59 - 7.51 (m, 2H), 7.38 - 7.32 (m,

1H), 4.32 (s, 3H); carbon; HRMS (ESI') m/z: CuHyN:0y [M#H] o thab A]2H2] 2440829, 2

e

2] 244.0834.

BFFFE 1-147. N(2,3-tFo]Z 9 29 d)-6-1|EA]-[1,2,5] 2 Alcto]o} & 2 [3,4-p] T 22 -5-0} 71 (1-147) 9] T4

H
Newr N N F
s 11 TJ
N“ >N o
]

SPE 1-147¢ 1-1382 ol A 1-Coll ofal FAshal 90%e] 1-147% WA mARAN S5
MR (500 MHz, oFAIE-ds) & 9.78 (s, 1H), 7.90 - 7.76 (m, 2H), 6.87 (tt, J = 9.1, 2.3 Hz, 1H), 4.23 (s,
31); F NMR (376 MHz, o}AlE-d) & -110.31 - -110.43 (m 2F); C MR (126 Miz, oME-d) & 163.85
(dd, J = 244.2, 14.9 Hz), 156.20, 151.42, 150.52, 147.71, 141.32 (t, J = 13.8 Hz), 105.62 - 104.84
(m), 100.62 (t, J = 26.2 Hz), 56.62; HRMS (ESI) m/z: CyHdF N0, [MHII'o thdh AAb=] 280.0641, A3
280.0645.
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3}FHE 1-148. N-(3,5-tFo]ZF 9 29| d)-6-1|EA]-[1,2,5] 2 Alcto]o} & 2 [3,4-p] T 22 -5-0} 71 (1-148) 9] T4
H F
N N__\ N F
o T X
NZ>SN N0
I

shihE 1-1482 1-1385 ol &afx Axf 1-Coll ofa FAdate] 98%°] 1-148S 3|WA} A ZA F5330T:
MR (500 Mz, OFAE-d) & 9.09 (s, 1H), 7.93 - 7.85 (m, 1H), 7.34 - 7.19 (m, 2H), 4.27 (s, 31); '
MR (376 MHz, o}FAlE-ds) & -139.41 - -139.55 (m, 1F), -148.52 — -148.79 (m, 1F); C NMR (126 MHz, o}
AE-d;) & 156.24, 151.66, 151.41 (dd, J = 245.7, 11.2 Hz), 150.80, 148.32, 144.85 (dd, J = 249.2,
14.4 Hz), 127.59 (dd, J = 8.7, 1.9 Hz), 125.11 (dd, J = 7.9, 5.0 Hz), 121.81 (d, J = 3.5 Hz), 117.78,
115.38 (d, J = 17.1 Hz), 56.75; HRMS (ESI) m/z: CueFN,0, [MHII'o] thab 7A14bx] 280.0641, A2
280.0654 .

3HeE 1-149. WF(4-F22HY)-6-WEA-[1,2,5]SA ol o} 2 [3,4-p] 7] 2} A -5-0} 1 (1-149) ©] A
N N H
LT
NINICIJ (o]

B3 1-149% 1-138S o] a4 Az 1-Coll o8 FAdate] 9649 1-1492 Hlo|x| A ;A=A FE5ak%h: N
MR (500 MHz, SFHIE-dy) & 9.62 (s, 1H), 8.11 - 8.00 (m, 2H), 7.53 — 7.40 (m, 2H), 4.22 (s, 3H); '

NMR (126 MHz, oFME-d5) & 156.37, 151.72, 150.56, 147.58, 137.61, 130.37, 129.62, 124.03, 56.50; HRMS

(ESI) m/z: CuleCINGO, [M+H] o) that A14kx] 278.0439, AZ%] 278.0455.

3HHE 1-151. N(3-EF 224~ (Ego|Z2F 2 25 ) Y)-6-mEA|-[1,2,5] Aol o} Z = [ 3, 4-p] 3] 2} 1 -5-
o}l (1-151)9] 34

H
Nx. N\ N F
od T L
NT >N (I:: OCF

S92 1-1612 1-1382 ol &4 A 1-Col o8] FAskel 97%e] 1-1512 Wl A4 mAZA FSekdck: H
NMR (500 MHz, o}AlE-d) & 9.83 (s, 1H), 8.42 - 8.11 (m, 1H), 8.05 - 7.69 (m, 1H), 7.67 - 7.32 (m,

1H), 4.23 (s, 3H); F NMR (376 MHz, o}ME-d)) & -59.87 (d, J = 5.2 Hz, 3F), -128.91 (s, 1 F); C NMR
(126 Mz, olAlE-ds) & 156.28 (d, Jo = 4.7 Hz), 154.88 (d, Jor = 248.8 Hz), 151.48 (d, J& = 3.6 Hz),
150.58 (d, Jy = 3.7 Hz), 147.70 (d, Jy = 5.4 Hz), 139.50 - 139.12 (m), 133.31 - 132.85 (m), 125.10

(d, Je = 2.4 Hz), 121.48 (d, Js = 256.8 Hz), 118.81, 111.56 - 110.66 (m), 56.61; HRMS (ESI+) m/z:

CoHFNO, [MHHT o] Tk A2FR] 346.0558, AZ=32] 346.0568.

e 1-152. 6-HEA - (G2 dl-2-9)-[1,2,5] A T o] o} 2 (3, 4-p] ] 2F-5-0} 01 (1-162) &) g4

H
N N\N
N N (Tj
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32 1-1525 1-138S o] &alA Az 1-Col o8 FAstal 9rwel 1-1528 B4 nA A $5ATH H MR
(400 MHz, o}AIE-d) & 9.69 (s, 1H), 8.81 - 8.77 (m, 1H), 8.00 - 7.86 (m, 4H), 7.58 - 7.44 (m, 2H),
4.26 (app d, J = 0.5 Hz, 3H); e MR (101 MHz, ©}ME-d;) & 156.51, 151.91, 150.62, 147.68, 136.27,
134.59, 131.98, 129.40, 128.70, 128.47, 127.54, 126.42, 122.24, 119.47, 56.50; HRMS (ES1) m/z:

Ci5H12N50, [M+H]+°ﬂ gk AAkA] 294.0986, 5% 294.0992.

3}eHE 1-153. N(4-olEHd)-6-vEA-[1,2,5] At} oo} &2 [3,4-p] ¥ 2} -5-0} 71 (1-153) 2] &4
N N
N -
L L
X

2 1-153 1-138S o ga)A Az 1-Coll ola Ak 57%2] 1-153S B4 mARA F5argth o MR
(500 MHz, oFAIE-d;) & 9.46 (s, 1H), 7.96 - 7.85 (m, 2H), 7.36 - 7.20 (m, 2H), 4.23 (s, 3H), 2.66 (q,

J =76 Hz, 2H), 1.24 (t, J = 7.6 Hz, 30); C NVR (126 MHz, oME-d;) & 156.43, 151.94, 150.52,

147.46, 142.04, 136.31, 128.93, 122.60, 56.41, 28.90, 16.01; HRMS (ES1") m/z: Cy5H14N50, [M+H]+°ﬂ st Al
AR 272.1142, A 272.1158.

FE 1-154. FB-ZF02-4-Aud)-6-v B A -[1,2,5] SA bo|o} = 2 [3,4-b] 9] 2} -5-0} Tl (1-154) ] &

H
N N\ N F
O"I /I \@/\/\
N N (‘i)

SHgHE 1-154% 1-138% o814 A 1-Col ol TAstel 6859 1-1548 FA mAZA F53ch H NR
(500 MHz, oFMI¥E-d) & 9.61 (s, 1H), 7.99 (dd, J = 12.4, 2.2 Hz, 1H), 7.71 (dd, J = 8.3, 2.2 Hz, 1H),
7.33 (t, J=28.5Hz, 1), 4.24 (s, 30, 2.66 (t, J=7.7 Hz, 2H), 1.72 - 1.53 (m, 2H) 1.43 - 1.31 (m,
4H), 1.00 - 0.88 (m, 3H); F NVR (376 MHz, oF*l¥E-d) & -118.57 - -118.67 (m, 1F).; "C MMR (126 MHz,

ox Mo

OLME-d;) & 161.43 (d, Je = 241.7 Hz), 156.34, 151.73, 150.52, 147.50, 138.02 (d, Jy = 11.3 Hz),
131.57 (d, Jg = 6.6 Hz), 126.77 (d, J = 16.7 Hz), 118.06 (d, J = 3.6 Hz), 109.32 (d, J¢ = 28.3 Hz),

56.49, 32.17, 29.53, 29.10, 23.10, 14.27; HRMS (ESI+) m/z: CyHigFNs0, [M+H]+°ﬂ gigk ALk 332.1517, 4

£x] 332.1533.
s 1-155. M (2-ZF 2 2-4-AgHd)-6-HEA-[1,2,5] A T oo} £ 2 [3,4-p] 1] &7 -5-0} 1 (1-155) 9] &
A

H F
,N.___ N\ N
A 2k
N N (I)

2 1-155% 1-138S o &a|A Az 1-Coll ol ke 90%e] 1-1552 4] mA=A S5argith: o MR
(500 MHz, o}ME-d) & 9.08 (s, 1H), 8.08 (t, J = 8.3 Hz, 1H), 7.25 - 7.03 (m, 2H), 4.28 (s, 3H), 2.74

- 2.59 (m, 2H), 1.74 - 1.51 (m, 2H), 1.46 - 1.19 (m, 4H), 0.91 (t, J = 6.8 Hz, 30); F NMR (376 Miz,
O HE-d) § -126.34 (dd, J = 11.6, 8.2 Hz); "C NMR (126 MHz, oM|E-d;) & 156.25, 155.81 (d, Jo =
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246.6 Hz), 151.82, 150.68, 148.02, 143.68 (d, Jw = 7.3 Hz), 125.90 (d, Jo = 1.4 Hz), 125.16 (d, Jy =
3.6 Hz), 123.28 (d, Jo = 11.7 Hz), 116.08 (d, Jor = 19.2 Hz), 56.68, 35.80 (d, Jx = 1.8 Hz), 32.08,

31.65, 23.11, 14.29; HRMS (ESI') m/z: CyglyFN:0, [MHH] o ©iab A)2kx] 332.1517, 2

e

| 332.1527.

SIRHE 1-156.  6-HIGA-N(4-(EFo)| ZF L2 EA)EIE)-[1,2,5] Aol o} F 2 [3,4-h] 9] 171 -5-0} 71 (1-
156)2] A

H
N Nx N
NT SN cI:: OCF,

2 1-156C 1-138< o] &34 M 1-Col o] FAEtA] 66%S] 1-156S FA wA=A FE359T: H NR
(400 MHz, ©}AE-d;) & 9.70 (brs, 1H), 8.18 - 8.13 (m, 2H), 7.44 - 7.39 (m, 2H). 4.23 (s. 3H); C MMR

(100 MHz, o}MlE-ds) & 156.48, 151.79, 150.68, 147.77, 146.48 (q, J = 1.9 Hz), 137.88, 124.16, 122.51

(q, J =255.13 Hz), 56.61; F NMR (376 MHz, o}A1E-d;) & -58.78 (s, 3F); HRMS (ESI): CiHFN-Os [M+H]'
o th&t AXEx]: 328.0652, TW=x]: 328.0667.

gstE 1-157. N4-FE2Hd)-6-HEA-[1,2,5] AL ol o}& 2 [3,4-p] 9] 2} R -5-0}1 (1-157) 2] &4
H
NN o
|

SHHE 111578 1-138 834 WA 1-Col o)) gHgste] oouel 1-157% 4 mARA FHaAt MR
(400 MHz, o}ME-ds) & 9.47 (brs, 1H), 7.94 - 7.90 (m, 2H), 7.30 - 7.25 (m, 2H), 4.22 (s, 3H), 2.63

(t, 2H, J=7.6Hz), 1.61 (q, 2H, J =7.8 Hz), 1.37 (h, 2H, J =7.8), 0.93 (t, 3H, J =7.3 Hz): C NMR
(100 MHz, oMAE-dy) 6 155.59. 151.08. 149.66. 146.61. 139.77. 135.44. 128.61. 121.65. 55.52, 34.78.

33.58, 22.05, 13.29; HRMS (ESI): (:15H18N502+ [M+H]+°ﬂ 3k AAEx]: 300.1455, #=x]: 300.1443.

SHE 1-158. M (-EFR-5-(Edo|EF ez ) dd)-6-H5A-[1,2,5] SAtrke| o} E 2 [3,4-p] 9] 2l -5-0}
T1(1-158) ¢ &4

o
N NN
oL L
N“SN o
L cry

132 1-158C 1-138< o] &34 M 1-Col o] FAIEte] 834 1-158S Al wA=Al FE359T: H NR
(400 MHz, o}A|E-ds) & 9.26 (brs, 1H), 8.64 (d, 1H, J =7.0 Hz), 7.74 - 7.68 (m, 1), 7.61 - 7.53 (m,

M), 4.30 (s, 3M): "C NWR (100 MHz, oME-d) & 157.93 (d, J = 254 Hz), 156.26, 151.58, 150.85,
148.27, 127.34 (q, J = 34 Hz), 127.08 (d, J =12 Hz), 125.17 (h, J =5 Hz), 124.76 (q, J = 272 Hz),
123.37 (m, J =2 Hz), 117.70 (d, J = 21 Hz), 56.91; 'F NVR (376 MHz, oME-d) & —-62.62 (s, 3F),

-119.21 - -119.31 (m, 1F); HRMS (ESI): (312H8F4N502+ [M+H]+°ﬂ gk AAEA] 0 330.0609, #SX]: 330.0611.
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3etE 1-159. N (2-ZF 2239 d)-6-wEA-[1,2,5] At oo} 2 (3, 4-p] ) 2} -5-0}71 (1-159) &) &4

H F
N N\ N
N N CI)

8eHE 1-159% 1-138% o &alM Ak 1-Col ol Fdstel 9599 1-159% 34 mAZA FEack: H NR
(400 MHz, FHE-d) & 9.14 (brs, 1H), 8.26 - 8.18 (m, 1H), 7.38 - 7.26 (m, 3H), 4.29 (s, 3H); C NMR
(100 MHz, oFE-d;) & 156.44 (d, J = 246 Hz), 156.11, 151.93, 150.88, 148.28, 128.10 (d, J = 8 Hz),
126.31, 126.12 (d, J = 11 Hz), 125.55 (d, J = 4 Hz), 116.53 (d, J = 20 Hz), 56.85; F NWR (376 Mz, o}
ME-ds) & -125.90 - -126.04 (m, 1F); HRMS (ESD): CullFN:O, [M#H1'o] ohat 714X 262.0735, #Z%):
262.0741.

3EHE 1-160. 6-HEA|-N(2-(Egto] ZF 2d e d)-[1,2,5]FAt}olo} = 2 [3,4-p] 3] 2471 -5-0}71 (1-160) ]
kA

u  CFs
N N_\N
o
NN o
|

2 1-160C 1-138< o] &34 M 1-Col o] FAEte] 90%] 1-160S FA wA=A FE359T: H NR
(400 MHz, o}41E-d;) 6 9.15 (brs, 1H), 8.14 (d, 1H, J = 8.2 Hz), 7.89 - 7.78 (m, 1H), 7.60 - 7.53 (m,

1), 4.31 (s, 3H); C NMR (100 MHz, ohl¥-ds) & 156.34, 151.83, 150.85, 149.32, 135.75 (q, J = 2
Hz), 134.27 (q, J =1 Hz), 129.33, 128.12, 127.60 (q, J = 5 Hz), 125.39 (q, J = 30 Hz), 124.86 (q, J =
274 1z), 56.97; 'F NMR (376 MHz, oFA%-ds) & -61.16 (s, 1F); HRUS (ESD): ColleFN0, [M+H] ol &t 7
AEA: 312.0703, THEA: 312.0700.

S 1-161. M([1,1'-H}olEd |-4-)-6-H| EA]-[1,2,5] A} }o] o} Z 2 [3,4-p] 3] e} A -5-0}71 (1-161) 9] &4

H
!N___‘N\N
o L1 TJ
0

SHHE 1-1612 1-138% o &alA A 1-Col ol T stel 7059 1-161% F4 mAZA 53tk H NR
(400 MHz, oFHlE-ds) & 9.63 (brs, 1H), 8.15 (d, 2H, J =8.6 Hz), 7.76 (d, 2H, J = 8.6 Hz), 7.71 (d,

OH, J =7.6Hz), 7.48 (t, 20, J =7.5Hz), 7.36 (t, 10, J =7.3 Hz), 4.25 (s, 3H); C NMR (100 MHz, o}
ME—-ds) & HRUS (ESD): CrHuN:0, [MHH]'o th&h A2bx]: 320.1142, ©=2]: 320.1127.

3}3E 1-162. NU-(tert-5-g)HY)-6-HEA|-[1,2,5] A t}o]o} &2 [3,4-p] T B2 -5-0} 1 (1-162) 2] FHA

H

;N‘-. N\ N
o L X

N N C|)

SHeHE 1-162% 1-138% o 8314 A 1-Col ol T shel o8kl 1-1628 F4 mAZA 53Utk H NR
(400 MHz, ©FME-d) & 9.49 (brs, 1H), 7.95 - 7.90 (m, 2H), 7.50 - 7.45 (m, 2H), 4.21 (s, 3H), 1.33
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[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0604]

[0605]

ZIHSd 10-2021-0009321

(m, 9H); “CONR (100 MHz, o}ME-d;) & 156.57, 152.06, 150.65, 148.91, 147.61, 136.18, 126.53,
122.40, 56.52, 35.14, 31.72. HRMS (ESI): C15H18N502+ [M+H]+°ﬂ ojgk AlAFx]: 300.1455, @S] 300.1464.

SEE 1-163. F(2-ZEF 02 A-(EFo|EZF o2 5A)HE)-6-tEA]-[1,2,5] Aol o}& 2 [3,4-p] T &3 -5~
o}91(1-163) 9] 34

g €
,N'-.. N\ N
N7 N ? OCF3

B3HE 1-163 1-138< o] 83|d Ak 1-Col o8] dAate] 960 1-163S 4 mA=A Stk H NR
(400 MHz, oFA=-d;) & 9.23 (brs, 1H), 8.30 (t, 1H J = 8.8 Hz), 7.41 (dd, 1H, J = 10.9 Hz), 7.35 (d,
W, J=9.1Hz), 4.29 (s, 30); C NR (100 Miz, oFH¥E-dy) 6 156.36, 156.16 (d, J = 250 Hz), 151.77,
150.91, 148.36, 147.39 (dq, J = 11 Hz), 127.61 (d, J = 2 Hz), 125.43 (d, J = 12 Hz), 121.41 (q, J =
957 Hz), 118.21 (d, J = 4 Hz), 110.64 (d, J = 24 Hz), 56.86; F NMR (376 Mz, o}AE-ds) & -58.97 (s,

|\

2]

3F), -120.20 (t, 1F, J = 9.8 Hz); HRUS (ESI): CoHEN0, [MHH]'o] oish 71412 346.0558, @
346.0538.

o,

BeHE 1-164. N-(4-obo] X RA 3 )-6-v| F A -[1,2,5] SA ko] o} £ 2 3, 4-p] 9] ehxl-5-0} ¥l (1-164) <] 7

H
o LK
N N (|]

SHeHE 1-164% 1-138% o &3l4 A 1-Col ol T kel 056l 1-1648 F4 mAZA 53tk H NR
(400 MHz, ©FMIE-d) & 9.48 (brs, 1H), 7.95 - 7.90 (m, 2H), 7.35 - 7.30 (m, 2H), 4.22 (s, 3H), 2.94

(h, 1, J =6.9 Hz), 1.25 (d, 6H, J =6.9 Hz): C NMR (100 Mz, oh|=-d;) & 156.61, 152.09, 150.67,

147 .65, 146.77. 136.51, 127.60, 122.78, 56.52. 34.50, 24.40; HRMS (ESI): CyHN-O, [M+H]'e] tjg
AAER] 0 286.1299, #E=X]: 286.1299.

5}3HE 1-165. 6-WEA-MNU-(Ego|Z2F 2 E)dd)-[1,2,5] &Aoo} Z 2 [3,4-p] 1] 271 -5-0}71 (1-165) 2

FA4
H
Nx Ny N
N™ N (ID CF3

SHeHE 1-165% 1-138% o &3lA At 1-Col ol T stel 7959 1-165% FA mAZA F53Uch H NR
(400 MHz, oMMlE-ds) & 9.82 (brs, 1H), 8.29 (d, 2H, J =8.8 Hz), 7.80 (d, 2H, J = 8.8 Hz), 4.24 (s,

b

hin

3M); F NMR (376 MHz, oME-d) & -62.62 (s, 3F): C NMR (100 MHz, oFME-d;) & HRUS (ESI):
ColFN:O, [M+H] ol Tl&F #1242 312.0703, #23]: 312.0710.

5132 1-166. 6-WEA-MN(3-(Ego|Z2F 2 E)dd)-[1,2,5] &Aoo} Z = [3,4-p] 1] 71 -5-0}71 (1-166) 2
_]

% b
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[0606]

[0607]

[0608]

[0609]

[0610]

[0611]

[0612]

[0613]

[0614]

[0615]

[0616]

ZIHSd 10-2021-0009321

H
Ne N N CF
sead]
N N ?

2 1-166C 1-138< o] &34 M 1-Col o] FAEte] 79%] 1-166S FA wA =A FE359T: H NR
(400 MHz, o}*1E-d;) & 9.76 (brs, 1H), 8.43 (brs, 1H), 8.31 (d, 10, J = 8.4 Hz), 7.66 (t, 1H, J = 8.1

Hz), 7.53 (d, 1H, J = 8.1 Hz), 4.23 (s, 3H); "C NMR (100 MHz, oh|E-d;) & 156.24, 151.51, 150.50,
147.69, 139.48, 131.35 (q, J = 32 Hz), 130.72, 125.86 (q, J = 1 Hz), 125.04 (q, J = 272 Hz), 122.10
(q, J =4 Hz), 118.85 (q, J =4 Hz), 56.56: F NMR (376 MHz, oFM|E-d;) & —63.19 (s, 3F);: HRMS (ESI):

ClgHgFgNsOg+ [M+H]+°ﬂ gk AAEA] 0 312.0703, %] 312.0696.

31HE 1-167. 6-HEA-N-(4-AEHd)-[1,2,5] A bl o} = 2 [3,4-p] ¥ 2R -5-0}71 (1-167) 2] T4
NN
N -
Oi : = \Q\/\/\
XX

e 1-167< 1-138 o] alx Axh 1-Col ola sl 45%e] 1-167% 4 mARA F589T: H NR
(400 MHz, oFAlE-d;) & 9.40 (brs, 1H), 7.90 (d, 2H, J =8.6 Hz), 7.24 (d, 2H, J = 8.6 Hz), 4.20 (s,
3H), 2.60 (t, 2H, J =7.8 Hz), 1.62 (q, 21, J = 7.7 Hz), 1.40 - 1.27 (m, 4H), 0.89 (t, 3H, J =6.9
Hz); 13C NMR (100 MHz, o}ME-d;) & 156.44, 151.97, 150.55, 147.42, 140.71, 136.34, 129.52, 122.51,

56.49, 36.00, 32.25, 32.02, 23.24, 14.40; HRMS (ESI): CMHZONSOZ+ [M+H]+°ﬂ g3k AL 314.1611, #=X]:
314.1619.

33E 1-168. N(d-(tert-H8)-2-Z2F ¢ 29d)-6-v|EA]-[1,2,5] 2 A}t}olo} 2= [3,4-p] 7 2} %1 -5-0}71 (1-
168)2] ¥4

i 1
;N-- N\\N
o
NT>N o
[

S E 1-168C 1-138% o] &34 At 1-Coll o]&l dAdste] 88%9] 1-168S A A=A =513tk H NR
(400 MHz, o}AE-d;) & 9.10 (brs, 1H), 8.20 (dd, 1H, J =7.5 Hz), 7.39 - 7.33 (m, 1H), 7.24 - 7.17 (m,

M), 4.29 (s, 30). 1.35 (s, 9H); “C MMR (100 MHz, oFHE-d) & 156.45. 154.31 (d, J = 244 Hyz),
151.99, 150.87, 148.58 (d, J = 4 Hz), 148.31, 125.03 (d, J = 7 Hz), 123.56, 115.89 (d, J = 20 Hz),
113.64 (d, J =20 Hz), 56.89, 35.39, 31.83; 'F NVR (376 Mz, o}FAlE-dy) & -129.41 - -129.53 (m, 1F);

HRUS (ESI): CllyFN:0,  [M+H] ol thab 714k 318.1361, $=3]: 318.1353.

3}3HE 1-169. MN-(4-olo] 2w wd)-6-wEA-[1,2,5] At o] o2 (3, 4-p] ) 2} -5-0}71 (1-169) ] &4
H
¢ L T T
N7 >N c|> I
3% 1-169= 1-1382 o834 Az} 1-Col o8] FAatel 95ue] 1-1692 B4l A=A S5aATH: H MR
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[0617]

[0618]

[0619]

[0620]

[0621]

[0622]

[0623]

[0624]

[0625]

[0626]

ZIHSd 10-2021-0009321
(400 MHz, ©o}AIE-ds) 6 9.61 (brs, 1H), 7.91 - 7.87 (m, 2H), 7.82 - 7.78 (m, 2H), 4.22 (s, 3H); TR

(100 MHz, ©FHE-ds) & 156.53, 151.84, 150.68, 147.72, 138.82, 124.63, 124.53, 89.12, 56.62; HRUS

(ESD): C11H91N502+ [T ol sk AlAA]: 369.9795, TEX]: 369.9810.

35 1-170. M(3-otol e =l d)-6-HEA]-[1,2,5] A t}o]o}E 7 [3,4-p] 3] 2} -5-0}71 (1-170) o] A
N N H I
o T XTI
X

2 1-170C 1-138< o] &34 M 1-Col o] FAEIe] 94%9] 1-170S B wA=A FE359T: H NR
(400 MHz, o}¥1E-d;) & 9.57 (brs, 1H), 8.50 (s, 1H), 8.06 (d, 1H, J = 8.3 Hz), 7.59 (d, 1H, J = 7.9

Hz), 7.25 (t, 1H, J = 8.1 Hz), 4.23 (s, 3H); 13(3 NMR (100 MHz, ©}AIE-ds) & 156.47, 151.78, 150.69,

147.74, 140.18, 134.83, 131.61, 131.08, 121.95. 94.28. 56.65; HRUS (ESI): CpHoIN:0, [M+H] ol ©wiak 74k
21 369.9795, BZ2]: 369.9782.

SHEE 1-171. N (2-9}o] S E~4-(Ego| EF o 2 v 5A])Hd)-6-tEFA]-[1,2,5] A H}o] o} & 2 [3,4-p] & &} 7 -5~
o9l (1-171) 9] 34

g
N Ny -N
Rl L

M o

NT =N cl: OCF3

2 1-171S 1-138S o] &alA Az 1-Col o8 kel 679l 1-171S F4 nA A $5sATh: H MR
(400 MHz, o}AE-ds) & 9.09 (brs, 1H), 8.39 (d, 1H, J =9.0 Hz), 7.96 - 7.93 (m, 1H), 7.58 - 7.53 (m,

M), 4.33 (s, 3H); C MR (100 MHz, ©}1¥-d;) & 156.19, 151.53, 150.66, 148.01, 146.95 (q. J = 2
Hz), 138.65, 132.66, 126.22, 122.78, 121.28 (q, J = 256 Hz), 94.34, 57.09; F NMR (376 MHz, obHE—d;)

6 -58.78 (s, 3F); HRMS (ESI): CoHsIF:NOs [M+H]'oll ©jak Al2F%]: 453.9624, T+Z=2]: 453.9636.

e 1-172. F(2-FE22A4-(EZo|Z2F 0 2| EA])H ) -6-mEA|-[1,2,5] A )0l o} &2 [ 3, 4-p] 3] 2171 -5-0}
Tl (1-172) 9] 343

H Cl
N~ N\ N
e 1
N N C|3 OCF,

2 1-1725 1-138S o] &alA A 1-Col o8 FAshal 98kl 1-1728 B4 nA=A 54T H MR
(400 MHz, o} E-d;) & 9.07 (brs, 1H), 8.59 (d, 1H, J =9.1 Hz), 7.61 - 7.59 (m, 1H), 7.48 (d, 1H, J =

9.1 Hz), 4.32 (s, 3H); 13C NMR (100 MHz, ©}ME-d;) & 156.00, 151.33, 150.53, 147.53, 146.60 (q, J =2

Hz), 134.08, 127.66, 125.96, 123.32, 121.49, 121.24 (q, J = 256 Hz), 57.10; “F NIR (376 MHz, o}Hl&-

i

ds) & -58.87 (s, 3F); HRUS (ESI): ClgHgFgCleOg+ [M+H]+°ﬂ gk AAEA] 362.0268, FSX]: 362.0265.

BHE 1-173. NF(3-F22A4-(Eo|ZF 2| EA])H ) -6-mEA-[1,2,5] Aol o} &2 [ 3, 4-p] 3] 2171 -5-0}
W (1-173) 9] A4
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[0627]

[0628]

[0629]

[0630]

[0631]

[0632]

[0633]

[0634]

[0635]

[0636]

[0637]

ZIHSd 10-2021-0009321

H
N NN cl
LT X
NT N (IJ OCF3

2 1-1738 1-138< o] &34 M} 1-Col o] FAIEte] 854 1-173S A wA=A FE=359T: H NR
(400 MHz, o}A|E-ds) & 9.68 (brs, 1H), 8.37 (d, 1H, J = 2.6 Hz), 8.02 (dd, 1H, J = 9.0 Hz), 7.50 (dq,

H, J =9.0 Hz), 4.20 (s, 3H); 13(3 NMR (100 MHz, o}AlE-d;) & 155.81, 151.08, 150.18, 147.14, 141.74
(q, J =2 Hz), 138.42, 127.50, 123.84, 123.69, 121.84, 121.21 (q, J = 256 Hz), 56.43; “F NIR (376 Mz,

b E-d;) & -58.79 (s, 3F); HRMS (ESI): C12H8F3C1N503+ [M+H]+°ﬂ gk AAEA]: 362.0268, FSX]: 362.0265.

BHHE 1-174. (3R EEA-(Ego|ZF 0 2| EA])HH)-6-mEA|-[1,2,5] A c}o]o} &2 [ 3, 4-p] 3] 2171 -5-0}
Tl (1-174) 9] 343

H
N N N Br
N™ >N c|) OCF;

R 1-1745 1-138S o] LalA A 1-Col o8 st 97wel 1-1742 A nA A F5ATH: H MR
(400 MHz, o}A|E-ds) & 9.67 (brs, 1H), 8.50 (d, 1H, J = 2.6 Hz), 8.08 (dd, 1H, J = 9.0 Hz), 7.49 (dq,

H, J =9.0 Hz), 4.20 (s, 3H); 13(3 NMR (100 MHz, ©FMlE-ds) & 155.85, 151.13, 150.22, 147.17, 143.16
(q, J =2 Hz), 138.51, 126.79, 123.45, 122.56, 121.22 (q, J = 257 Hz), 116.21, 56.47; “F NMR (376 Mz,

LM E-d;) & -58.43 (s, 3F): HRMS (ESI): CpHaFBrN.Os, [M+H] o] thgh 7Z12kx]: 405.9763, BZ]: 405.9763.

e 1177, 6-WIEA-NHE-N(A-(Etel FF e 2 ud) v d)-[1,2, 5] Al Thol ok 2 [3,4-h] ¥ 2l -5-0 )]
(1-177)°) 34

|
N N\ N
o I L
NT™N cI) CF4

SHHE 11772 1-138% o814 A 1-Col ol FAstel 7259 1-177% FA mAZA S5k H NR
(400 MHz, ©FAlE-d) 6 7.81 (d, 2H, J =8.3 Hz), 7.62 (d, 20, J =8.3 Hz), 3.72 (s, 3H), 3.63 (s, 3H);

“F MR (376 Mz, o}AIE-dy) & -62.74 (s, 3F): HRMS (ESI): CHyFoN:O, [M+H] o thah A12H2]: 326.0859,
#=x]: 326.0845.

shehe 1-178. NF(3-2F 24— (Ede]EF 2 ') 3 d)-6-m5A-[1,2,5]FA ol o}& 2 [3,4-b] 9] 2hx] -5-0}
w(1-178) 9] &4

H
NeoNy N F
N CIJ CF4

32 1-178C 1-138< o] &34 M} 1-Col o] FAEte] 84%9] 1-178S A wA =A FE=359T: H NR
(400 MHz, °}*1E-d;) & 9.91 (s, 1H), 8.36 - 8.13 (m, 1H), 8.05 - 7.89 (m, 1H), 7.84 - 7.70 (m, 1H),

4.23 (s, 3H). "F MUR (376 MHz, ©}A¥-d;) & —-61.28 (d, J = 12.3 Hz), -114.52 (td, J = 12.7, 8.2 Hz).

PC MR (101 MHz, ©}A1E-ds) 6 160.48 (dq, J = 252.0, 2.4 Hz), 156.12, 151.25, 150.48, 147.65, 144.43
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[0638]

[0639]

[0640]

[0641]

[0642]

[0643]

[0644]

[0645]

[0646]
[0647]
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- 144.20 (m), 128.63 - 128.38 (m), 123.75 (dd, J = 269.7, 1.1 Hz), 117.61 (d, J = 3.5 Hz), 114.45 -
113.26 (m), 109.89 (d, J = 26.4 Hz), 56.67; HRMS (ESI+)5 (CioHsFNs0,+)+ [M+H]-o &k Al4ER]: 330.0609

A)
=

|\

%]: 330.0624.

SIRHE 1-181. 6-F-BA-NU-(EF)ZF L2 EADHIE)-[1,2,5] Aol o} F 2 [3,4-h] 9] 171 -5-0} 71 (1-
181)2] $HA

H
N N\N

« T T T
NN o|\/\0c1=

StE 1-1812 1-179S o] &3A] dxF 1-Col o3 FAdste] 63%9] 1-181S 3|wA uA2ZA] 53130
NMR (400 MHz, o}AE-d;) & 9.70 - 9.52 (m, 1H), 8.19 - 8.02 (m, 2H), 7.56 - 7.35 (m, 2H), 4.67 (t, J =

1::01'

6.7 Hz, 2H), 1.97 - 1.84 (m, 2H), 1.61 - 1.48 (m, 2H), 0.99 (t, J = 7.4 Hz, 3H); F NMR (376 MHz, o}Al
E-d) & -58.78 (s, 3F): "C MR (101 MHz, oME-dy) & 155.93, 151.58, 150.64, 147.80, 146.45 (q, Jur

= 1.9 Hz), 137.63, 124.41, 122.37, 121.44f (q, Js = 255.4 Hz), 70.40, 30.88, 19.68, 14.02; HRMS (ESI+)

III/Z: C15H15F3N503 [M"’H]Jroﬂ EH?J_' ﬁ]ﬁ‘i] 3701122, %‘_

|\

| 370.1129.
shebE 17183, 6-ofo|RnZBIA-N-(4-(Eftol 22 d) o d)-[1,2,5] A kol o 2 [3,4-b] 9] 2p 51 -5-0} 1l
(1-183)] 4

A 1. 5-FZZ-6-0}o] 2 Z2EA-[] 2 5]LAlr}o]olZF 2 [3 4-h]H 2}-7] (1-183-int) o] T
Nao N Cl
§ L X
NZ =) OJ\
25ml S+t ufek T a3, 5,6-tho|EFR2E-[1,2,5] A kol ol & 2 [3,4-b] 3 817 (1-2) (0.403g, 2.11 mmol)
EtsN(0.214g, 2.11 mmo)S 10m¢e] F-4= THFo| &d|A] AT, o}o] AX =2 3H2(0.127g, 2.11 mm)S 7},
3

3 AAAA 1-183-int(19%) 2 4 wAZA 55890 1 NR (400 Miz, oFE-d) & 5.58 (h, J = 6.2

pue)

el

THES 45C7HA Thdstar 16413 E)t aRk

.ol ERES FEA7IAL, Si0, Aol ARmEIHI 9

°

ol

Hz, 1H), 1.53 (d, J = 6.2 Hz, 6H); C NMR (100 MHz, oME-d;) & 157.58, 153.76, 152.27, 151.35,
76.09. 21.66.

g7 2. 6-0ofo] R EZEA-N-(4-(Eglo]FFEQ 2rg)HY)-[1,2, 5]5Alo]ofE 2 [3,4-b] ¥ 2} F-5-0} 71~
183) 9 g%

H
’N_‘_‘ N\.N
N N)O\ CF

UAR-78 wlo]<de] | 1-183-int(0.088g, 0.410 mmo)E 3mle] F<= THFo| &3jA]7]aL, 4-(E}o]Z
2(0.145g, 0.902 mmo)S H7FsSith. o] £FES 7HE SFAIT A, 1647& ot wnHkaked

ES ®EA713, Si0, Y AZrtEaw T o] AAAA 1-183(83%)S A A Z A

emug)okd
&9, o £3

=&9: 1 NR

oo.{}_‘E

(400 MHz, ©}AIE-d;) & 9.65 (brs, 1H), 8.21 (d, 2H, J = 8.5 Hz), 7.78 (d, 2H, J = 8.5 Hz), 5.68 (h,

H, J =6.2 Hz), 1.52 (d, 6H, J = 6.2 Hz); 3C NMR (100 MHz, ©FAMl&-ds) & 155.34, 151.48, 150.82,

148.17, 142.30, 126.98 (q, J = 3.9 Hz), 126.88 (q, J = 32.4 Hz), 125.45 (q, J = 272.6 Hz), 122.82,
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[0648]

[0649]
[0650]

[0651]

[0652]
[0653]

[0654]

[0655]

[0656]
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1

75.30, 21.76; F NMR (376 MHz, oM1E-d) 6 —62.61 (s, 3F); HRMS (ESI): CyHoFsIN:0, [M+H] o thah A4+
|1 519.9705, B®=X]: 519.9714.

sete 11184, 6-(-EF2AEAD-NFU-(Edtel &R ez’ #ld)-[1,2, 5] Aol ok& 2 [ 3, 4-p] 9] 2h X -
5-o}R1(1-184) ) 4

N N‘\ II;I
oL 1L
N”™NT 0 CF
e
UAF-7 wholetol] | 1-2(0.300g, 1.57 mmo) S 8mee] 5= THFo| 0CollA |3 AT, Hre] nlo]edd, 2-ZF
29 %(0.166g, 1.73 mmol) H YEF tert-HFEA}0]=(0.194g, 1.73 mmo)E 2mle] F<= THFe 0ColA =33

Atk o] Ef=s 27| wpo|del wwkshuA A7Esgitt. oAl 4-(EffolEF e mrd)obd (0.506g, 3.14
mmo) S F7FeFAT. o] ERES SFAIZIAL, 16A1RF S ksl v, o] ERES FFA7IAL, Si0;

@)
o

o] AmvtE el o8] FAAA 1-184(18%) 2 FA TAEA S5EATH: U NR (400 Miz, oFAE-ds)
5 10.21 (brs, 1H), 8.38 (d, 2H, J = 8.4 Hz), 7.84 (d, 2H, J = 8.4 Hz), 7.56 (td, 1H, J = 7.8, 1.6
Hz), 7.53 - 7.36 (m, 3H); F NWR (376 MHz, o}A%-d) & -62.57 (s, 3F), -129.41 - -129.49 (m, 1F);

HRIMS (ESI): CMHQFGINSOJ [M+H]+°ﬂ 3k AAkx]: 519.9705, #=X]: 519.9714.

3135 1-185. 6-(4-(Eg o] ZFE o 2w 5A))-F(4-(Eto] Z R o 2ve)#Hd)-[1,2,5] 2Altto|o} & 2 [3,4-
b1¥) 2} -5-0}%1 (1-185) 2] 3HA

H
N N\ N
& ';/I\ -I \©\
NT™N""g CF

CFs
LA}-78 whol el | 1-2(0.150g, 0.785 mmo)Z 3mée] = THFo| 0ColA &3iAIZtE. e nlo|dd, 4-(EZ}
o|ZF o mvE)H=(0.127g, 0.785 mmd) L UEF tert-FEAFO]=(0.076g, 0.785 mmd) S 2mée] F4 THFo

0CaA EFsct. o ERES Z7] dlojdd  wwukEIAEA 317%}0%} o]Ae  o]ojA
4-(Egto)|Z 2o 2w Ee)obd21(0.506g, 3.14 mml)S H7tetgdth. o] £FES 3FA 7)1, 164
g}, oed, o] EFES EE=A7)a, Si0, A AZulEaH I 3 FAAA 1-185(45%

- =

A A9tk H NMR (400 MHz, oME-d) & 10.20 (brs, 1H), 8.36 (d, 2H, J = 8.4 Hz), 7.97 (d, 2H, J =
8.4 Hz), 7.84 (d, 2H, J = 8.5 Hz), 7.73 (d, 2H, J =8.5 Hz); F NMR (376 MHz, oM1E-d) 6 -62.62 (s,
3F), -62.72 (s, 3F); HRMS (ESI): CisHiFN:0, [MHH] O] th&h AAbx]: 4420733, #2321 442.0726.

SRt 1-187. W(2-ZF 2w d)-6-(2,2,2-Edto] EF L 2 FA)-[1,2, 5] A o] ob & & [3,4-p] 9] 23] -5-o}
w1(1-187) 9] &4

H

,N-,. N\ N
e il

NT O

I\CF:;

e

1-2(0.21g, 1.1 mo)E &&ole S2-vtet Ze2aE w7|A 7], No(3X)R ZejAskg . o]olA, N9
71 Stel, mAS WA WZA T, olojA AR THFGEm), 2-ZFQ&o}bd&(0.10m¢, 1.0 mmd) %=
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Et:N(0.15m¢, 1.1 mmol) o2 BAA LT, LA W@zte dojx 2 2o
AL AASI EtOAcE HFaL, FEAHA

b F-
N
T

0,
tlo
N}
ol
>
N
N,
offt
o
-9,
Rl
T
T
ol
ol
=

Q A
SulE AAS AL, Si0, ZEL(CHCL)E TopA71a, 22 34/
AA A LA (0.1792) 2 FFAZ whe Zebag W 229 uA(0.1792)E M7IAIZIAL Ny(3x) 2 AjE
AsF k. olojA, o] AZ ¥4 THF(3ml), 2,2,2-Edto]ZFQ 2o eh2(0.15me, 2.1 mmo), 2 EtsN(0.15me,
1.1 mo) o2 =22 s AAFT. Aozl E3ES N9 E97]skel rtol A 17A1ZF 5t wwkstar, o IAA ¢
S AASI EtOAcE A, A uAZ FFAZAT. 1AE Si0, e A2rtE g (5] 10-15% EtOAc/
dabyel ols) AANA 1-187(34%) & AFA LAZA FET: H MR ((CD),C0, 500 Miz) & 9.31 (s, 1

13
H), 8.08 (t, J=7.81Hz, 1 H), 7.38-7.30 (m, 3 H), 5.32 (q, J=8.5Hz, 2 H); C NMR ((CDs)2C0, 125
MHz) & 156.5 (d, Jg = 247 Hz), 154.5, 152.1, 150.2, 147.8, 128.6 (d, Jg = 8.0 Hz), 126.85, 125.8 (d,
J(;F = 11.4 HZ), 125.5 (d, J(;F = 38 HZ), 124.1 (q, J(;F = 277 HZ), 1166 (d, J(;F = 196 HZ), 6512 ((L J(;F

= 37.1 Hz).'F MMR ((CDy)5CO. 376 MHz) & -73.7 (t, J = 8.5 Hz, 3 F), -124.6 to -124.7 (m, 1 F); HRMS

(ESI ) m/z: CiHFNsO, (M-H) ol thsh ZA4F=] 328.0463, 2Z3] 328.0492.

3E 1-199. 5-WEA-6-(4-(Ego] EF 2 ) H5A])-[1,2,5] A cho] o} &2 [3,4-b] 9 213 (1-199) 9] g4

|

F4C > 8 Y

QX

0”7 "N” N
2 nlojdof | 1-138(0.295g, 1.57 mmo)S 5mé X THFO 0TolA &a|AZ1t}. H=2] nfojdof | 4-(Eg} o]
S R2uE)H&=(0.140g, 1.49 mml) 2 YEF tert-F-EA0]=(0.143g, 1.49 mmd)ZS 3m¢ 7= THFe] 0Col
L3}, o] EFES 27] 6 =¥ vlo]dof whkstHA] Atk HE ER}ES ﬂ%/\] 713 0.5A17F &<t
el UM, FFA7Ia, ZHA ARvEO9E FelA 0 GAAA 1-199(21%)F WA uAZA
TE=38ch. H NMR ((CD5)2C0, 400 MHz) & 7.93 (d, 2H, J = 8.4 Hz), 7.64 (d, 2H, J = 8.4 Hz), 4.29 (s,

3H); C NMR (100 MHz, o} E-d;) & 157.43, 156.64, 155.53 (q, J = 1.5 Hz), 151.70, 150.93, 129.26 (q,
J =326 Hz), 128.31 (q, J =3.8 Hz), 125.07 (q, J = 271.1 Hz), 123.65, 56.92; F NMR (376 Mz, o}A&
~ds) & -62.76 (s, 3F); HRMS (ESI): CpoHyFaN-Os [MNH,] ol thak A21=]: 330.0808, T=2]: 330.0805.

BEE 1-200. 6-NEA-N-(2-ZFQE-4-(EFo|ZF o 2HEA)HE)-[1,2,5] A t}olo} =2 [3,4-b ]3| 1 -5-
o191 (1-200) ] 34

FsCO O NN,
F

6 =2 o]l 1-163(0.1200g, 0.348 mmo)S 1.70me] 3:1 o ghg/tlo]&Ate] &3jA AT, EAGE

(0.1105g, 1.043 mmo)& #H7}sla, o] EFES 90C7HA 7FEA7]aL, 16417 FoF nwHkelit. Aozl '?2&
S Akl &AL, YA AZREIHI (L F 0 - 15% EtOAc)E F3lA FAAIA 82%2] 1-200S
A wAZA FET. H MR ((CD3)5CO, 400 MHz) & 9.16 (s, 1H), 8.31 (t, 1H, J = 8.8 Hz), 7.41 -

oﬂ e n1m

7.36 (m, 1H), 7.35 - 7.30 (m, 1H), 4.73 (q, 20, J = 7.1 Hz), 1.54 (t, 34, J = 7.1 Hz); C NMR (100
Hz, obAlE-ds) & 155.91 (d, J = 250.6 Hz). 155.55, 151.44, 150.74, 148.11, 147.19 (dq, J = 10.6, 1.9

Hz), 127.24, 125.29 (d, J = 11.3 Hz), 121.27 (q, J = 257.0 Hz), 118.04 (d, J = 3.8 Hz), 110.42 (dq, J
=23.7, 1.2 Hz), 66.84, 14.08; “FNMR (376 MHz, °oFMlE-ds) & -58.94 (s, 3F), -120.46 - -120.55 (m,
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1F); HRMS (ESI): C13H10F4N503+ [M+H]+°ﬂ gist AlAFA] 0 360.0720, TS| 360.0727.

3}t E 1-201. N-(2-ZF Q0 24— (Egfo]ZF 0 2 EAN)H Y )-6-Z2ZA]-[1,2,5] A t}olo} £ 2 [3 4-b] v &1l -
5-o}41(1-201) 2] 34

Fch /\O /N -’N
T LE?
N
I N

6 =2 nlolete], 1-163(0.1000g, 0.290 mmo)S 1.33mee] 3:1 ZRZFL/Tio]LAbe] LA T, ERIIEF
(0.0921g, 0.869 mmo)S H7}elaL, o] EES 90C7HA 7FEAZ]aL, 16417 B¢k wutalgith, dojx g%
S pketste] HEAZIAL, YA ARREIHY(FA F 0 - 15% EtOAC)E A AAAA 93%2] 1-201S 3

A AN 59U, T MR ((CD:)L0, 400 Miz) & 9.14 (s, 1H), 8.32 (t, 1, J = 8.8 Hz), 7.43 -
7.37 (m, 1), 7.37 - 7.30 (m, 1), 4.65 (t, 20, J = 6.6 Hz), 1.97 (h, 2H, J = 7.4 Hz), 1.11 (¢, 31, J
= 7.4 Hz); “C NMR (100 MHz, oh|¥-d) & 155.76, 151.52, 150.81, 148.19, 147.22 (da, J = 10.7, 2.3
Hz), 127.26 (d, J = 1.6 Hz), 125.40 (d, J = 11.1 Hz), 121.33 (q, J = 256.7 Hz), 118.13 (dd, J = 3.9,
1.0 Hz), 110.48 (dd, J = 23.7, 1.0 Hz), 72.29, 22.28, 10.64; F NMR (376 MHz, oM|E-d;) & —-58.98 (s,

3F), -120.8 - -120.90 (m, 1F); HRMS (ESI): (314H12F4N503+ [M+H]+°ﬂ st AlAFA] 0 374.0871, #ZA]: 374.0870.

3EHE 1-202. N-(2-Z2F L 2-4-(Edto]ZF o 2ve)Hd)-6-MFA|-[1,2,5] SAlcto] o} = 2 [3,4-b] 9] 2}z -5-0}
T (1-202) 9] 343

FH
N. N N,
L X»
FiC Cl)N N

2 1-202= 1-138< o] &34 M 1-Col o] FAEIA] 874 1-2022 FA wA=A FE359TH. H NR
((CD),C0, 400 MHz) & 9.23 (s, 1H), 8.63 - 8.57 (m, 1H), 7.75 - 7.67 (m, 2H). 4.31 (s, 3H); "F MR
(376 MHz, o}AE-d) & —62.86 (s, 3F), -123.84 (t, 1F, J = 9.7 Hz): HRMS (ESI): CysHiFuN:Os [M+H] o o
Sk AAEX]

StE 1-203. 6~ SAI-N-(4-(Egfe] ZF o 2HEA) A L)-[1,2,5] Aol o} & 2 [3,4-b] 7] 2} X1 -5-o}71 (1-
203)¢] $hHAd

H
N/N _N,
CO CLN N

6 = wnlojete], 1-156(0.1000g, 0.499 mmo)E 1.70m¢e] 3:1 o ek /tlo]2ale] L&A ZTE. BRIV E

(0.1600g, 1.500 mmo)& H7}staL, o] &= 90CT7HA 7FEAIZ]aL, 16A17F &QF wukelqitt. Aozl &3t
S 7etste wEA7|, ZYA AREIHI (I F 0 - 15% EtOAc)E FalA BAAA 8242 1-203S
A mA2A FEEch H MR (400 Mz, oFHE-d) & 9.65 (s, 1H), 8.16 - 8.04 (m, 2H), 7.45 - 7.38

ot it n1m

(m, 2H), 4.71 (qd, J = 7.0, 1.1 Hz, 2H), 1.51 (qt, J = 7.1, 1.0 Hz, 3H). F NMR (376 MHz, oFE-d;) &

58.76 (s 3F). C NMR (101 MHz, o}AE-dy) & 155.80, 151.57, 150.62, 147.77, 146.42 (q. J = 2.0 Hz),
137.68, 124.28, 122.37, 121.44 (q, J = 255.3 Hz), 66.61, 14.13.
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JE FgtEo] AESH FAHEE A AH] S (oxygen consumption rate: OCR)E] £71E ZAZASTo =R ZAAH
o] Ak ZAH[E(0CR)S Kenwood BM % (Mol. Met. (2014) 3: 114-123)¢] ol whabx] dukzo

OCR Seahorse XF-24 Flux Analyzer(Seahorse Biosciences, WAFFAZ=F =22 AT 2A4)E AFEEIA S
AT NLi, €2C12 2 L6 AIEE 3.5x10 7] AE/Le) WL Seahorse 24~ 27 W] Zelo|Eo] w33}
3, 4x107) AE/Ae) BER AFTEALE Teln 11x107) AZ/DY DR A7 14 AReITE o
ZATE, o]olA, MEE 24A3F FF FAREHA ek o] AR Holl, MiAE FFHlolE B FFES FHiret
= H|Z DMEM(Gibco #12800-017, 37TColA] pH=7.4)22 uAsta, A¥EE 37CoA 308 &< F

il
stEs o] HA st F9dska, 28 4 71k ARgEA 0GRS SA

il

2 WA 379 A4S =T AFESta 370 Edo)Ee didiA BEsth(n=6-9). FATH FIEE EHA=ZY A}
S A Bonferroni's posttest)ol] 2]3F o]l W& A (two-way ANOVA)ell o3 AAH ).

A Z(0CRY =7hHE 37] & 1o AAEY. EXEE v)dH(binned) ECs #HoZA HuwEtk: A = 5ul
olsF; B=5puM 23 WA 20uM; C=20puM 23; NA = &3 ¢l

= OCR = OCR = OCR
Wy | B4E Ms | B4 s | B4R
2-1 C 2-27 NA 2-53 NA
22 B 228 NA 2-54 C
2-3 c 229 NA 2-55 o
2-4 B 230 B 2-56 NA
2-5 B 231 B 2-57 NA
2-6 A 232 B 2-58 NA
2-7 NA 2-33 B 2-59 NA
2-8 B 234 B 2-60 C
2-9 B 2-35 C 2-61 C
2-10 NA 236 A 2-62 B
2-11 NA 2-37 c 2-63 o
2-12 NA 2-38 B 2-64 B
2-13 B 2-39 B 2-65 6
2-14 A 2-40 A 2-66 A
2-15 C 2-41 B 2-67 B
2-16 B 242 B 2-68 B
2-17 A 2-43 c 2-69 A
2-18 C 2-44 C 2-70 o
2-19 B 2-45 c 2-71 NA
2-20 B 2-46 B 2-72 B
2-21 A 2-47 A 2-73 C
2-22 B 2-48 A 2-74 A
2-23 c 2-49 A 2-75 B
2-24 NA 2-50 NA 4-3 B
2-25 NA 251 NA 4-5 B
2-26 B 2-52 NA

AA e 83, Mol Fri= HE Pk AT

ML=l 7 C57BL/6] vh9-2E5 28Y &<t EE 2ol(normal chow diet)(Chow, n = 5) H& A|F-2] 2o
(WD, n = 10)° st 28 5, WDre] Awk2 thef 40 mg/ke/¥ 1-112(2-21 40 mpk) ] AHE Zsh=
FER SEE 2-218 Fehs WE wAsdn. AAF@N), AW ZF(EchoRl B)E FHE), 2 AF AF
(€, HF 149 SeHE FAE wpe} o] 7]=3skdth. 2-218 Fate W 2% A7 fFold sk gleo] A
T B A Ags 2SI

A Ao 83. ROS B4t AW
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2 ANAYE] AA] F3ES L3 ROS S AAaA7I=d, ole o HAHNA F4E 4 At L6 A
EE L6 A A A %A—tﬁgl Frg nieh 96-4 wlo] A2 EZY o] Eo uEsla AEZF A2 (conf luence) 74|
AT, oo, MEZS PRSE 23] AAE I, 1A EQF 5% C0,/95% 7] & 37CAA 25mM D-FF 327}

BZ¥ KRP &59(136mM NaCl, 4.7mM KC1, 10mM NaPO;, 0.9mM MgSO,, 0.9mM CaCl,, pH 7.4)ol4 7.5uM CM-
H.DCFDA 2 0.5 ng/m9 Zt A= 3}3tE == v])3]F g2+ (DMS0) T &5-<lsH o]’ A 71T}, 100nM Hy0,7} ROS
Aabell tiet g tiRToBA AREHET. AFHolA Foll, AIXEE PBSE 33 AMlF st FoJo] LRBE AA
3k, oo, AEES 100 w/<€ PBSE Yal, B-8= G4 (top-read configuration)S o834 1¥]iL 495+
9 2 530+20mmE 2zt AAE 7] @ W= HEE Tecan Infinite® M200 vwlo]|AZZ#HolE Y
(microplate reader)(Tecan Group Ltd., Z=$]22)el =A3ty. ¥F dolEE Magellan(B A 6.4) AT E
dofel 71&E8tal, F49 #A4S 95t vlo]ARAXE dA(Microsoft Excel)ol HWth, 7z A2 R¥ (M-
HDCFDA 2 2B 5 Wiz ¢Fe AR RE WEH) A F38 2zksk Foll, ROS AR 7 7o isiA] v]s| &

e d4 WEaw dabeid B@AUT. ROS FEE 209 2AUE T/ SEES A

rO

-
o

=y
EH]
s WD
"W
ko
o ~#- Chow
- 2.21 ADmpk
1§' n
Z2A=A v A= ~&~ Chow
L]
—_ ! N WD
50 49 : o 2-21 46mpk
e i
KN
0 51
'F
o+ T T T T T 1
28 21 A4 7 D 7 14
A7
B
80+
~&~ Chow
% g0 - WD
= -5 2-21 40mpk
ar 401
Ak
20+
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