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32)
(R)-6-(3-1] 5 Al -5-((F E g}l o] = 257 ¢h-3-2) = A1) 3 |)-2-(5- W & - ¢-2-2)-9
H-+4;

33)
(R)-2-5-H & F&-2-)-6-G-((H Eg}al o] =2 F T3-S AD-5-(EE EF 0=
| E- A3 d)-9H- 7§ ;

34)

(R)-6-(3-1 E-5-((F E g} 3t o] = 2 55 @-3- )& ANl )-2-(5- 1l & 5 #-2-2)-9H-
Fel,
35) (R)-6-(3-((Fll E 2} ¢-3-9 )i/q)iﬂé)z(s ]FMM #-2-9)-9H-F ¢

L

36) N-(2-H| 5-A] of] &)-N-w| & -3-(2-(5-H & 3% A)-9H- v% dyold #,;
37)6-(3-(3-111]%/«1ﬂ%al‘d-l-%)ﬂ]é)-z-(s-] F&-2-2)-9H %TFJ
38)6-(3-(4-1:1]%/«1ﬂﬂ]aﬂ-l-%)ﬂlé)-z-(s-] alz 9H-F¢;

39) 6-3-(4-H & I ) 2 -1-2) | )-2-(5-H 2 F 2)-9H-F ;

40) 6-(3-H 5 A]-5-(F] E & H-1-)zl d)-2-(5-H & a% 2- O‘) 9H Wa

41) 6-(3-H EA]-5-B-H A ] F 2 d-1-) 3 H)-2-(5-H & 21)-9H-F¢;
42)
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[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

[124

[125

[126
[127

—t e e

[128]

[129]
[130]

[131]

[132]

[133]
[134]

)

(R)-6-(3- M| T A]-5-(3- 1| Z- A 1) = 2] ¥1-1-2) 3] W )-2-(5-H & - #-2-2)-9H- 7+ ;
43)

(8)-6-(3-HI A -5-B-H EA 1] & 2] A -1-2) o )-2-(5- 1 & 57 -2-)-9H-F H ;
44)

(S)-6-(3-(3-°N FH A 9] F 2] | -1-)-5-1l]| A 2 H)-2-(5- 7 | 5 &-2-)-9H- 7+ 7
45)

(S)-6-(3-(3-oFo]l 2 Z 2 ZA 3] Z 2] Wl 1-)-5-1]| F A 7 o )-2-(5- vl E Fe-2-d
H-39;

46)

(R)-6-(3-(3-FF L2 F & H-1-A)-5-v| FA| 3l d)-2-(5- W & 37 #-2-)-9H- 7 H;
47)

-9

N’

)

(8)-6-3-3-EF 29 F | d-1-d)-5-H F A 3 d)-2-(5-¥ & 2)-9H-5F;
48)
6-(3-(3,3-TFo] 2 F 0 2y E 2| W -1-Y)-5-1]| B A] 7] J)-2-(5- 1 & F &-2-)-9H-3F
.

49) 6-(3-W E-A]-5-3-vE 3] F 2 d-1-) s d)-2-(5- vl & F H-2-)-9H-F 7,
50)
6-(3-3,3-thol Ml " 3] F 2 ©-1-)-5-H| H A 3 1%)2(5 g = 1)-9H-F¢;
51) 6-3-vl S A]-5-9 F 2l H-1-d 3 d)-2-(5-w & - e-2-d -9H-W%,
52) 6-(3-H| FA]-5-(3- W F- A 1] o] 2] | - 1- ) 3] )-2-(5- Wl & 57 2-2-)-9H- - 9 ;
53) 6-(3- M| A -5-(4- W S A 1] 3] 2] | - 1- ) 3] H)-2-(5- ¥l & - 2-2-)-9H-F- 9 ;
54)
6-(3-(4- = F 29 9 ) H-1-)-5- W 5 A 3] H)-2-(5-1l & 5 -2-A)-9H-F
55)
6-(3-H1 FA1-5-(3-(Edto]l &F 2 = r ')y o] g T -1-2) 9l d)-2-(5-#l & - &-2-9)
-OH-F51;
56) 6-(3-(oFo] & Q1 & 7-2-)-5-1| F Al 3] )-2-(5- W | - #F-2- 4 )-9H- -7
57)
1-(3-W 5 A]-5-(2-(5- W & 5 &-2-2)-9H-F  -6- )| H)-1,2,3 4-H| ET} 5o = &
HAEH,

4

58)
6-(3-H - A -5-(2-(5-H & 7 &-2-)-9H-FH -6- ) 3l D )-2-(5- 1 & 7 T-2-)-5,6,7
S-HEgSIo)| = 2-1,6-ZE g d;

59)
N-(3-W] 5 A]-5-(2-(5- W &l 35 &-2-2)-9H- 72 -6- ) 7| ) B E &} 8l o] = 2 2H-3] &
-4-o}Rl;

60) 6-(3-3-H E A1 9] Z 2] ©-1-)-5-w & = d)-2-(5-W & 1)-9H-F¢;

61)
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[135]

[136]

[137]

[138]

[139]

[140
[141
[142
[143
[144
[14
[146
[14
[148
[149
[150
[151
[152
[153

wn

e e e e ed e e b e e e e e

[154
[155
[156
[157

—t e e

6-(2-ZF 2 -3-G-H EA I E 2 d-1-)-5-w & 7 d)-2-(5-H & F &-2-2)-9H-
T,
62)
6—(3—(3 | EA 9 B d-1-A)-5(E EF e 2 ehu d)-2-(5-vl E Fe-2-9)-9
63)
6-(3-0Fo] AZ 2 5. 3-w EA ¥ F ] d-1-) s d)-2-5-H E F 2-2-2)-9H-FH

64)
6-(3-(3-M H A ) F 2] 9-1-)-5(E &) T 7 2| 5 A3l d)-2-(5- v & 5 7-2- )
-9H-F-%;

65)
6-(3-0F o] & 2 B FHAL5-(3- | FA 3] F 2] W-1-2) ) d)-2-(5-7l E 5 7-2-)-9OH-FF
R

66) 6-(7-(3-M F A1 ] & 2 9-1-)-2,3-tho] o] = R Wl 2 - 7-5-)-
2-(5-7 %%%—2-%)-9&%%;

67) N-3-(2-(5- v & 5 &-2-2)-9H-F & -6-2 )| o} A Eofu] =

68) N-3-(2-(5-¥1 & A)-9H-F H-6-)v ol A Holn =

69) 6-(3-1 5 A # d )2(35401 | €l-1H-3] 2} =-1-4)-9H- %T‘ﬂ
70) 6-(3- A 7 H)-2-3- & F 2 23 d)-9H-F H;

71) 6-(3-Hl E-A] 2 )-2-(3-A o} =31 H)-9H- -7

72) 6-3-H E A H d)-2-(4- 5 F L 29| 9d)-9H-+H;

73) 6-(3-1| E-A] 3 d)-2-(4-BF o] = EA] 2 d)-9H-FH ;

74) 6-(3-W| F- A 2 )-2-(4- 1] = A 91 H)-9H- -7

75) 6-(3-H| 5 A] 3 Y)-2-(p-5 EH)-9H- ¢ ;

76) 6-(3,5-tF o] M| F- A 7 d)-2-(5-ol e Mo] & A)-9H-F¢;

77) 5-(6-(3,5-tFo] W] & A ] | )-9H-7FH -2-< )4‘}019.%1—2-7}E14,4
78) 6-(3,5-t}o] |
79) 6-(3,5-t}o] |
80)
6-(3-1 5 A-5-(3- W E-A 9] E 2] ©-1-2)H o )-2-(3,5-t} o] v & - 1 H-37] &} &-1-)-9
H-7F¢;

523l 9)-2-51 - 9H-F
EAFY)-2-(3-EF 2 29 J)-9H-F ¢

81) 6-(3-H| EA]-5-3-H| E A 9] & 2] H-1-2H) ¥ d)-2-9 d-9H-F & ;

82) 6-(3-H| F-A]-5-(3-1 M%al‘d 1-2H# Y)-2-(m-EH)-9H-F H;

83) 3—(6—(3—“1]%/\1—5—(3 EAFEYU-1-2H#) )9H-FH-2-Hz U EH:
84)

3-(6-3-H & A]-5-3-H| E A H S 2] W -1-2)H E)-9H-F H-2- ) 2-m el 2 EE
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[158

[159

[160

[161

[162

[163]
[164]
[165]
[166]
[167]
[168]
[169]
[170]
[171]
[172]
[173]
[174]
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Fold 4 gt
[175] oA, ¥ drg o] ofst A= 9 Fol H ¢ Q= A BEA R WY
AAE A=38= X B5A|, ol & 591, PD-1(Programmed cell death protein 1)

[176]

[177]

[178]

[179]

34|, PD-L1(programmed death-ligand 1) 24 3} A, CTLA-4(cytotoxic T-cell
antigen-4) 4 314, LAG-3(Lymphocyte-activation gene 3) 4 a4,
GITR(Glucocorticoid-induced TNF receptor) 4 34|, H/E= &-CD39 4],
-CD73 34, &-A2AR FA & Folshi= AL 2ehstt), Tk, A ZANTHG
&) 4| Al (cell signal transduction inhibitors), -F-AF< 4] 8] Al| (mitosis inhibitors),
¢k 7l 3} 4| (alkylating agents), T A4 &4l (antimetabolites), 34Y Al (antibiotics),

A1 791 2} A &) 4] (growth factor inhibitors), Al £5=7] A &}] Al (cell cycle inhibitors),
E ¥ o] glolA]| A 3] A (topoisomerase inhibitors), ¥ & 3= A
(immunoregulatory agent), A = &4 H-3-2 4 A (biological reaction modifiers),
3} % = H- A (antihormonal agents), 3} F= = 71| || (antiandrogen), Al 3£

w8}/ 2] /A <& A 8l Al (cell differentiation/proliferation/survival inhibitors),

M| 3£ A} A 8l Al (apoptosis inhibitors), $3 5 #] 3l] #l| (inflammation inhibitors) %

P-4 3] Al(P-glycoprotein inhibitors) 2 ©] F 2 - O 2 HRE M El=E 4=

T, Eog ol whE 31ehE o] Aol thek Fol &S $hato] vo], 554,
A, Fol e, A R AS Aol whah gk = gl dibslow
22 A 7} 70kgS] 21 & 7] o 2 3 ) 0.01~1,000 mg/Y o] vz,

el
ol A} sz opAbe] whtel whek 9 AIRIREA 0% 19 18] A 582 ¥

= A~
Fols 4= it

=
=, = s
2H, vkad| g SE ol nhad a5 bR
)

EIHE AR AL TS GRS WE A E R0
HNEBANG AT 2 ob), B, oS, Bl AAZ e,
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vz, YA =, A EAAA, JE A, ol d A3 A 5= & T
[180]

[181] ols} Bt o] ol & 57| {5te] ulHE2 g A Ao &
AN of 3= B w8 o A 3= A Y B E ubg o] W 1 ]S A 9] ol A
theFst A 2 g o] 7heshS W Apoll Al Lo A gk Aol o] 2] gk A
2 o] HEwE 53 A0 Yol E8hi= A FA st Aot}

[182]
[183] Az 1:26-tlolF 2 2o (E|Egtstol =7 oH-3] &-2-9)-9H-F =1 2] $HAl
[184] A2AR(A2A 5-8-A)) A 8HA| & A &8} =t AF&3H7] gt

=214 (intermediate) S 43 3134 ¢}

A

[185]

[186] <Hk52 1>

[187] THP
N N1 THP N
XY ™ 'y
G NGl oM cI Nl

[188]

[189] 2,6-T}o]| 2 2 -9H-F (5 g, 26.46 mmol)S t}o| = 2 & W EHDCM, 100 mL)°]
Saf ek 3, ¥ 2 v F p-5F <4 ¥ Y o] E(600 mg, 2.38 mmol)3}
3,4-t}o| 5} = & 2H-T] 2 (THP, 3.3 mL, 34.40 mmol)-& 3 715} o}, ¥k-&- &
Ao A 1241 3E W RE & ZEg) st s H AT Qo AR ES A
ARntE Ty 2 A A sk,
2,6-Tho] 2 2 2 9-(8| Eg}3lo] = 2 -2H-3] @-2-A)-9H-FH (6.7 g, 93%)
F5AT.

[190] 'H NMR (300 MHz, CDCL,) 6 8.33 (s, 1H), 5.79-5.74 (dd, 1H), 4.21-4.17 (dd, 1H),
3.83-3.74 (1d, 1H), 2.19-2.08 (m, 2H), 2.00-1.70 (m, 4H).

[191]  MS (ESI"): m/z 274 [M+H]*.

[192]

(193]  AAd 1:6-G-HEA A2 (5-HEFe2-9) oH-F1 o] A2

[194]  A2AR AA =ZA, 6-3-H S A9 H)-2-(5- 1 & 77 &-2-)-9H-7F ¢ 2]
Al z3FA T

[195]

[196] <HbF-3-2] 2>
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[197]
St Seod
Spa
i ————
[198]

[199] (Step N2-EF 22 6-3-MFEA I ) 9-(HEZHSIo|ER
2H-7] ¢+-2-9)9H-FF31 o] A=

[200] <HF-E2] 2-1>

[201]

THP
>

n“w | W PA(PPhal, KaCOs N Ay
f ;fw ‘ o THE/ H,0, 100°C, f:: "Q’g"”ﬁl
CI” N Z @
[202] Az 104 Al H
2,6-thol &2 2. 9-(8| Eg}sl o] =2 2H-3] ¢-2-2)-9H-7 % (273 mg, 1.00
mmol)Z} 3-| F-A] 3 d HEAF (182 mg, 1.20 mmol), BHHEF (K,COs, 207 mg,
1.50 mmol), B E &}3} o] = & 37 2/& (THF/H,O0, 3mL/1mL) = &8 -2 U B 710

@31 7} 2~ A 7 (degassing) 5+ TF. Pd(PPhs), (36 mg, 0.03 mmol)2 % 73 3
100°Coll A 1241 3F gk SFI T, A0 2 2151 ¢ Alglo] Eo| A of 3}&ho] of &l

obAElo| 9} BR FEh Y {715 T4 P EFOR
Azshe] 749} shol s HeATE QoW AFEL A A=rtEdY
g A shel,

2-F 2 2 -6-3-H 5 A ¥ 9)-9-(F] E&}Fo| = 2 -2H-3] #-2-21)-9H-7 2 (252 mg,
73%)= 53t

[203] 'H NMR (300 MHz, CDCL,) 6 8.44-8.41 (d, 1H), 8.35-8.31 (m, 2H), 7.49-7.44 (t,
1H), 7.12-7.08 (m, 1H), 5.85-5.81 (dd, 1H), 4.22-4.17 (dd, 1H), 3.94 (s, 3H), 3.85-3.77
(td, 1H), 2.17-2.01 (m, 3H), 1.84-1.70 (m, 3H).

[204] MS (ESI¥): m/z 345 [M+H]*.

[205]

[206] (Step 2) 6-3-H E A F H)-2-(5-w & FFek-2-9)-9- (| Eg}sto]l =2
2H-3] ¢-2-9)-9H-FF31 o] A&

[207]  <¥F&2] 22>
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[208]

[209]
[210]

[211]

[212
[213
[214
[215
[216

—t e e e e

[217]
[218]

[219]

‘ THP
N, " <9 PA(PPhg)Cly, CsF N
i B_o - o 2N
@ N”‘m U"‘ CHLCN/ H,0, 100°C - A g?r

overnight

71 (Step 1ol A $HA4 3
2-F 22 _6-3-H 5 A 3 H)-9-(B]| E&}8fo] = 2 2H-3] &-2-2)-9H-F (100 mg,
0.29 mmol), 5-H & 57 &-2-H Z4F 3] v}Z o)l 22 F (0.2 mL, 0.87 mmol), & &4+
(88 mg, 0.58 mmol), °FA| EUEZH/E BmL/ImL) £3-& NS AE-7o] W1
degassing 5} %1 TF. Pd(PPh;),Cl, (21 mg, 0.03 mmol)-& 3 7}t 3 100°Coll 4] 12A] 3k
wHkstih A2 0 7 A3l & dlefo]l Eo| A o dato] o |l ol A H o] E 9} & &
FEeAY FEE AU T AV ER S = dxsto] e st
FESATEH Do JFES A AZ2vtETHI R GA S,

6-(3-H 5 A1 2 d)-2-(5-H | - -2-9)-9-(Hl| E 2} 5f o] = & -2H- 9] #-2-)-9H- 3+
(131 mg, Quant.)S =53} T},

'H NMR (300 MHz, CDCL) d 8.49-8.47 (d, 1H), 8.41 (s, 1H), 8.28 (s, 1H),
7.51-7.45 (t, 1H), 7.36-7.35 (d, 1H), 7.10-7.07 (dd, 1H), 6.21-6.20 (d, 1H), 5.98-5.95
(d, 1H), 4.21-4.18 (d, 1H), 3.95 (s, 3H), 3.90-3.82 (t, 1H), 2.50 (s, 3H), 2.11-1.56 (m,
6H).

MS (ESI*): m/z 391 [M+H]".

(Step 3) 6-3-H = A # )2 (5- v & F-7-2- ) OH- 7§ & A=
<RF-g-2] 2-3>

_rNH
N!

TFA N
e s
oMC 2 N)\ff,).-

71 (Step 2)0ll A A€
6-(3-H =5 A1 2 )-2-(5-H | - #-2-9)-9- (Bl E ¢} 8t o] = = -2H- ) %—2-%‘)—9H—%%
(113 mg, 0.29 mmol) & tho] F 2 Z v ehDCM)oll &3ttt ELlEF 2
ol ¥l EAL (TFA, 2.9 mL, 0.1M)< & 7}&Far 212l A 124] 7} nlwk o}oﬂﬂ}

B3 QA A VER ¢80 S22 T B 0lo]| AL Z T2 =4
3N e ARRSl ﬂﬂ FoE 77158 57 AHEF SR X6t
et FEegiTh Aol “% o el ofAl o] E & A A 3}ate,

6-(3- 1 Alel d)-2-(5- ] #-2-2)-9H-F# (53 mg, 60%)2 5 53 ¢

'H NMR (300 MHz, DMSO- d6) 0 13.56 (brs, 1H), 8.60 (s, 1H), 8.49-8.47 (d, 1H),
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[220
[221
[222
[223

— e e

[224]

7.56-7.50 (t, 1H), 7.27-7.26 (d, 1H), 7.18-7.15 (dd, 1H), 6.34-6.33 (m, 1H), 3.89 (s,
3H), 2.42 (s, 3H).
MS (ESI*): m/z 307.1 [M+H]*.

ARl e 2 WA A A]ef 23

Aol 19} FAg W o= AAEE, 7] A Ao 19] (Step 1ol A
3-W| ZA| ¥ léii*&ﬂu &gt %/}I/E%ﬁﬁl‘%* VH =
AFgate], 3 10l YR A A4 2
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[225] [3%1]
R 545 34 ool
A
o

[u—

6-(3-m 5] 2l d)-
2-(5-7 & 5 2F-2-
2)-9H--¢

'H NMR (300 MHz, DMSO-dy) &
13.56 (brs, 1H), 8.60 (s, 1H), 8.49-8.47
(d, 1H), 7.56-7.50 (t, 1H), 7.27-7.26 (d,
1H), 7.18-7.15 (dd, 1H), 6.34-6.33 (m,
1H), 3.89 (s, 3H), 2.42 (s, 3H).MS (ESI
+): m/z 307.1 [M+H]*.

N,N-t}o] w &l-3-(
2-(5-m d 57 F-2-
A)-9H-FH-6-Y)
old ¥l

'H NMR (300 MHz, DMSO-dg) & 8.58
(s, 1H), 8.39 (brs, 1H), 8.18 (brs, 1H),
7.43-7.38 (t, 1H), 7.24-7.23 (d, 1H),
6.96-6.94 (d, 1H), 6.34-6.32 (d, 1H),
3.02 (s, 6H), 2.42 (s, 3H).MS (ESI*):
m/z 320.2 [M+H]*.

6-(3-(F & Aol
¥ d)-2-(5-v 2
-2-)- 9H-7+ ¢

'H NMR (300 MHz, DMSO-d;) & 8.64
(s, 1H), 8.63-8.60 (m, 2H), 7.59-7.53 (t,
1H), 7.48-7.45 (d, 1H), 7.26-7.25 (d,
1H), 6.33-6.32 (d, 1H), 2.58 (s, 3H),
2.49 (s, 3H).MS (ESI*): m/z 323.1

[M+H].

6-B-(E8 EF 2
2| S5A)HA H)-2-
(5-vE 3 -2-<)-
9H-37%

'H NMR (300 MHz, DMSO-d¢) 6 8.91
(m, 2H), 8.64 (s, 1H), 7.80-7.75 (t, 1H),
7.61-7.59 (d, 1H), 7.29-7.28 (d, 1H),
6.35-6.34 (d, 1H), 2.43 (s, 3H).MS
(ESI*): m/z 361.2 [M+H]*.

6-(3-Alof v d)-
2-(5-7 & 5 2F-2-
)-9H-

'H NMR (300 MHz, DMSO-ds) 6 9.26
(s, 1H), 9.19-9.17 (d, 1H), 8.67 (s, 1H),
8.08-8.04 (d, 1H), 7.88-7.82 (t, 1H),

7.35-7.34 (d, 1H), 6.35-6.34 (d, 1H),
2.43 (s, 3H).MS (ESI*): m/z 302.1

[M+H].

6-(N-H &-3-1l =
olr] &)-2-(5-H &
T &-2-4)-9H-7F

'H NMR (300 MHz, DMSO-d¢) 6 9.26
(s, 1H), 9.14 (d, J = 7.8 Hz, 1H), 8.56
(s, 1H), 8.20 (s, 1H), 7.86 (d, J = 7.8
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= Hz, 1H), 7.61 (t, J = 7.8 Hz, 1H), 7.10
(d, 7= 3.0 Hz, 1H), 6.25 (d, ] = 3.0 Hz,
1H), 2.84 (d, J = 3.3 Hz, 3H), 2.41 (s,
3H).MS (ESI*): m/z 302.1 [M+H]*.

7 JNH 6-(3-(W ¥ A ¥ d) ['H NMR (300 MHz, DMSO-d;) § 9.44
L LN o [FD)2- - ETF (s, 1H), 9.21-9.19 (d, 1H), 8.68 (s, 1H),
"" L™ | @4-2-20)-9H-F2 [8.16-8.13 (d, 1H), 7.95-7.90 (t, 1H),

7.30-7.29 (d, 1H), 6.36-6.35 (d, 1H),
3.32 (s, 3H), 2.43 (s, 3H).MS (ESI*):
m/z 355.1 [M+H]".
8 7NH 6-(6-HEA|H €] ['H NMR (300 MHz, DMSO-d¢) 6
0N [N o |9-2-¢)-2-(5-md |12.11 (bs, 1H), 8.70 (s, 1H), 8.26-8.24
1] N}\ﬁf F A2 9H-F |(d, 1H), 8.04-7.98 (t, 1H), 7.26-7.25 (d,
=l 1H), 7.08-7.06 (d, 1H), 6.34-6.32 (dd,
1H), 4.04 (s, 3H), 2.43 (s, 3H).MS (ESI
+): m/z 308.1 [M+H]*.

9 6-(3-HE- A1l 2)- ['H NMR (300 MHz, DMSO-dq) 6 8.50

2-(5-W ¥ F&-2- (s, 1H), 7.21-7.15 (t, 1H), 7.10-7.09 (d,
|2)-oH-F2 1H), 7.02 (d, 1H), 6.95-6.92 (d, 1H),
6.78-6.74 (dd, 1H), 6.28 (d, 1H), 4.36
(s, 2H), 3.70 (s, 3H), 2.38 (s, 3H).MS

(ESI*): m/z 321.1 [M+H]*.

10 Ay 6-(2-ZF L 2-3- |'H NMR (300 MHz, DMSO-de) 6 8.61

ok R“ o [MEAITIE)-2-5- |G, 1H), 7.43-7.31 (m, 3H), 7.16-7.15
@ *U’ W F&-2-2)-9 |(d, 1H), 6.32-6.30 (dd, 1H), 3.93 (s,
H-37# 3H), 2.40 (s, 3H).MS (ESI*): m/z 325.1
[M+H]*.
11 6-(3,5-tFo] #] & A] ['H NMR (300 MHz, DMSO-dg) 6 8.60
Y ¥ d)-2-(5-H ' F |(s, 1H), 8.12 (brs, 2H), 7.27-7.26 (d,
#-2-2)-9H-F# |1H), 6.73 (s, 1H), 6.34-6.33 (d, 1H),
3.87 (s, 6H), 2.42 (s, 3H).MS (ESI*):
m/z 337.2 [M+H]*.
12 6-(3-°}°] A2 =2  |['H NMR (300 MHz, DMSO-dq) 6 8.60
o~ d o ZA-5- W] EA1H (s, 1H), 8.13 (s, 1H), 8.06 (s, 1H),
H)-2-(5-v € 5 #-(7.26-7.25 (d, 1H), 6.69 (s, 1H), 6.34 (s,
g 2-¢)-9H-7F# 1H), 4.75-4.71 (m, 1H), 3.86 (s, 3H),
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242 (s, 3H), 1.35-1.33 (d, 6H).MS
(ESI¥): m/z 365.2 [M+H]*.

13

6-(3-

gEFos

]E/\] -5- (E
]E

ADF E)-2-(5-1 &

- TF-2-
=

i

21)-9H-5%

'H NMR (300 MHz, DMSO-d¢) 6 8.71
(s, 1H), 8.67 (s, 1H), 8.05 (s, 1H), 6.96
(s, 1H), 6.20 (s, 1H), 3.89 (s, 3H), 2.07
(s, 3H).MS (ESI*): m/z 391 [M+H]*.

14

6-(3- M 5 A]-5-A]
o} 2= v |)-2-(5- 1]
g 5 #-2-<)-9H-

'H NMR (300 MHz, DMSO-d,) & 8.88
(s, 1H), 8.80 (s, 1H), 8.52 (s, 1H), 7.61
(s, 1H), 7.26 (s, 1H), 7.30 (s, 1H), 3.93
(s, 3H), 2.41 (s, 3H).MS (ESF): m/z
332 [M+H]".

15

3-H] 5 A-N,N-t}
o] | &l_5-(2-(5-7
gl 35 k2-¢)-9H-
FH-6-Uyold#

'H NMR (300 MHz, DMSO-dy) 6 8.57
(s, 1H), 8.02 (brs, 1H), 7.98-7.95 (m,
1H), 7.25-7.24 (d, 1H), 6.45-6.44 (t,
1H), 6.33-6.32 (m, 1H), 3.85 (s, 3H),
3.01 (s, 6H), 2.42 (s, 3H).MS (ESI*):
m/z 350.2 [M+H]*.

16

6-(3-F R R-5-(E
‘j/] = Tg—iﬂﬂ

AN E)-2-(5-w &

- &h-2-9)-9H-+F
=

i

'H NMR (300 MHz, DMSO-d) 6 8.99
(s, 1H), 8.90 (s, 1H), 8.67 (s, 1H), 7.82
(s, 1H), 7.32-7.31 (d, 1H), 6.35-6.34 (d,
1H), 2.43 (s, 3H).MS (ESI*): m/z 395.0
[M+H].

17

6-(3-A] 0} -5-(E
g EZF0 2 E

AN E)-2-(5-w &

- &h-2-9)-9H-+F
=

i

'H NMR (300 MHz, DMSO-d) 6 9.27
(s, 1H), 9.21 (s, 1H), 8.71 (s, 1H), 8.26
(s, 1H), 7.40-7.39 (d, 1H), 6.36-6.35 (d,
1H), 2.43 (s, 3H).MS (ESI*): m/z 386.1
[M+H].

18

6-(3-0Fo] AT &
FAS-(EE ST
L2 = AN E)
-2-(5-v A -2-
)-9H-

'H NMR (300 MHz, DMSO-dg) & 8.64
(s, 1H), 8.52 (s, 1H), 8.44 (s, 1H), 7.26
(s, 1H), 7.15 (s, 1H), 6.34 (s, 1H),
4.83-4.79 (m, 1H), 2.42 (s, 3H),
1.37-1.35 (d, 6H).MS (ESI): m/z 419.1
[M+H]*.
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[229]
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19

d)-2-5-H €

6-(3-(Akel &
|EEAD-S-(EYE
F Q2| EA] )»ﬂ

=23

F

T

2-)-9H-FH

'H NMR (300 MHz, DMSO-d,) & 8.63
(s, 1H), 8.52 (s, 1H), 8.44 (s, 1H),
726725 (d, 1H), 7.11 (s, 1H),
6.34-6.33 (d, 1H), 4.99 (s, 1H), 2.42 (s,
3H), 2.03-1.99 (m, 2H), 1.81-.77 (m,
4H), 1.72-1.65 (m, 2H).MS (ESI*): m/z
445.1 [M+H]*,

20

6-(3-1 = A

=4

i

-5-H
gl d)-2-(5-H €
- &h-2-9)-9H-+F

'H NMR (300 MHz, DMSO-ds) o
8.40-8.35 (m, 3H), 7.16 (s, 1H), 6.93
(s, 1H), 6.29 (s, 1H), 3.85 (s, 3H), 2.42
(d, 6H).MS (ESI*): m/z 321.1 [M+H]*.

21

6-(3-1| = 4]

9H-FF % -6-

j

-5-(2-(

5-vl e 5 h-2-<)-
)
vl ks E oty

'H NMR (300 MHz, DMSO-dy) & 8.56
(s, 1H), 8.33 (brs, 2H), 7.21 (s, 1H),

6.99 (s, 1H), 6.33 (s, 1H), 3.87 (s, 3H),
3.08 (s, 3H), 2.42 (s, 3H).MS (ESI*):

m/z 400 [M+H]*.

22

6-(3-M &l -5-
19d-1-94

7 d)-2-(5-

EE:
%)

55
@2-9)-9H-+d

'H NMR (300 MHz, DMSO-d¢) 6 9.21
(s, 1H), 8.91 (s, 1H), 8.67 (s, 1H), 7.82
(s, 1H), 7.29-7.28 (d, 1H), 6.36-6.35 (d,
1H), 3.23 (m, 4H), 2.58 (s, 3H), 2.43 (s,
3H), 1.68 (m, 4H).MS (ESI*): m/z
424.1 [M+H]*.

23

6-(2,6-T}o]
3] 2 -4
==
H-7¢

H=A]
d)-2-(5-

21)-9

'H NMR (300 MHz, DMSO-dg) & 8.62
(s, 1H), 7.80 (s, 2H), 7.27-7.26 (d, 1H),
6.33 (s, 1H), 3.95 (s, 6H), 2.42 (s,
3H).MS (ESI): m/z 338.1 [M+H]".

A Ao 24 YA

2 A4 26

Aol 19} E g

58l
o ubel 2B & Ab

Feh2-BELE

FE gl

W 0 2 A ALY, b A A ] 19] (Step 2)0f A

el 22 F Al s e bl @ #l-2- H A

ao] 817 3 20 VR A AT o 24 X 269] H3HES
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[230]

[231]
[232]
[233]

[234]
[235]

[236]
[237]

[238]

PCT/KR2020/002875

[3E2]
HAAL A shgt=1 A ol H
o]
24 n*“f*; 6-(3-H &A1 Hd)- ['TH NMR (300 MHz, DMSO-d;) 6 8.58
Oy e s, 2(5 HEMo] Q. |(s, 1H), 8.49 (m, 2H), 7.82-7.80 (d,
"" 2-9)-9H-5F¢ |1H), 7.56-7.50 (t, 1H), 7.18-7.15 (d,
1H), 6.92-6.91 (d, 1H), 3.88 (s, 3H),
3.27 (s, 3H).MS (ESI*): m/z 323.1
[M+H]*.
25 N 6-(3-(Hl & #Fo] ) ['H NMR (300 MHz, DMSO-dg) 6 8.82
S I’? s ) d)-2-(5-wl A} (s, 1H), 8.65-8.59 (m, 2H), 7.82-7.81
’ ol 2. 3-2-2)-9H- |(d, 1H), 7.59-7.54 (t, 1H), 7.49-7.46 (d,
T 1H), 6.92-6.91 (d, 1H), 2.59 (s, 3H),
2.52 (s, 3H).MS (ESI*): m/z 339.1
[M+H]*.
26 6-(3,5-CFo] H] & A] ['H NMR (300 MHz, DMSO-dg) 6 8.59
¥ d)-2-(5-H €A (s, 1H), 8.12 (brs, 2H), 7.82-7.80 (d,
o] @ #-2-21)-9H- |1H), 6.92-6.91 (d, 1H), 6.73-6.72 (d,
9 1H), 3.87 (s, 6H), 2.52 (s, 3H).MS (ESI
+): m/z 353.1 [M+H]*.

A A & 27: 6-(3-Q-HF-Al ol FHADHA H)-2-(5-

o S gh-2-9N)-9H-$+§1 o] Al &

(Step N3-2-F=2 2 9 (P ESto]l = of- 3 gh2 9N OH-F 8 -6-9) 3] =2
Al A&
<{hg-2} 3-1>
THP
THP o
M HO._~ {gﬂ Pd(Phale. K,CO4 M
“Ej«* # @? OH -
- Ner

CI™'N f:i

A 19] (Step DT T

3-shol EEAI A HEALS ALG3el,

3-2-FZZ-9-(F| Eg}sto] =

DME! Hz0, 80°C, 4h @

131 A A A8k, 3-m EA D B2 o

= OH-7) @-2-2)-9H-F & -6-

Al

-

X O A~
== T 71

o) sheieh.

'H NMR (300 MHz, CDCl;) 6 8.36-8.33 (m, 2H), 8.25 (s, 1H), 7.43 (t, ] = 7.8 Hz,
1H), 7.08-7.02 (m, 1H), 7.54 (m, 1H), 7.84 (dd, ] = 10.5, 2.1 Hz, 1H), 420 (d,J=11.4
Hz, 1H), 3.81 (d, J = 11.4 Hz, 1H), 2.20-2.00 (m, 3H), 1.75-1.70 (m, 3H).
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[239]  MS (ESI"): m/z 331 [M+H]*.

[240]

[241] (Step 2) 3-2-(5-W & F-g+-2-9)-9-(H Eg}slo] =&
2H-9 -2 o) 9H- T -6-) T = o] A=

[242]  <¥H32) 32>

[243]

TP e
N e Methytfuran borate . Ni&%
ﬁﬂ@;w %ﬂ&m PA{PPhy)aCls, CsF HO. {g\ I g@kw{i)
CH3CNI H,0, 100°C P
overnight

[244] 7] (Step Dell A 553
3-Q-F 229 (H Edsto] = 2 2H-9] #-2-U)-9H-FH-6-) H| =& o] &3},
A Al 19 (Step )¢} g g o R A Ak,
3-2-(5-v e F-2-2)-9-(e| E g} 5o = 2 -2H-3] #-2-2)-9H-F ¢ -6-4 ) H] (702
mg, 98%)< 53 A T

[245] 'H NMR (300 MHz, CDCL;) 6 8.37-8.35 (m, 2H), 8.31 (s, 1H), 7.45 (t, ] = 8.1 Hz,
1H), 7.35 (d, J = 3.3 Hz, 1H), 7.05-7.01 (m, 1H), 6.47 (brs, 1H, OH), 6.20 (d, J = 3.3
Hz, 1H), 5.97 (d, J = 10.5 Hz, 1H), 4.20 (d, J = 11.4 Hz, 1H), 3.85(d, J = 11.4 Hz,
1H), 2.47 (s, 3H), 2.21-1.98 (m, 4H), 1.91-1.80 (m, 2H).

[246] MS (ESI*): m/z 377 [M+H]*.

[247]

[248] (Step 3) 6-3--H F A AN FHADHA HH)-2-(5-H & Fg+2-2h.9-(H Eg}slo] =
2H-9] 2.9 9H-Fel o] A=

[249] <HF-g2] 3-3>

[250]

THP g

"fm‘” _KaCOs, DMF__ N
W
HO e %{} S < MM a

[251] 371 (Step 2)°ﬂ A FEg
3-2-(5-W e F #-2-2)-9-(g| Eg}sto] = 2 -2H-3] @#-2-A)-9H- FH -6-) | &
(100 mg, 0.266 mmol)< N, N-T}o] W] &l 3£ F-o}1] = (DMF, 3 mL)°l| %<1 ¢,
2-8 2 T o el wEl of e 2 (30 xl, 0.318 mmol), ¥4 ZHE (K,CO;, 110 mg, o 798
mmol)Z 7F3FaL 80°Col A 1641 ZF nlHEaLATh 0°Coll A G &-=< 7hsto] A H
A E o] Zsfo],
6-(3-(2-7 F- Al ol A H| e )-2-(5- W | - &-2-)-9- (Bl E ¢} e o] = 2-2H- 3] &-2-
2)-9H-F ¥ (74 mg, 64%)S 538+t

[252] 'H NMR (300 MHz, CDCL;) 8 8.50 (d, J= 7.8 Hz, 1H), 8.45 (s, 1H), 8.29 (s, 1H),



23
WO 2020/175953 PCT/KR2020/002875

7.49 (t,J=8.1 Hz, 1H), 7.37 (d, J =3.3 Hz, 1H), 7.13 (d, J =8.4 Hz, 1H), 6.22 (d, J =
3.3 Hz, 1H), 5.97 (d, J = 10.5 Hz, 1H), 4.30 (t, J = 4.8 Hz, 2H), 4.20 (d, J = 11.4 Hz,
1H), 3.85(d,J=11.4 Hz, 1H), 3.84 (t, J = 4.8 Hz, 2H), 3.50 (s, 3H), 2.51 (s, 3H),
2.22-2.04 (m, 4H), 1.89-1.76 (m, 2H).

[253] MS (ESI¥): m/z 435 [M+H]*.
[254]

[255] (Step 4) 6-(3-Q2-H F AN E AN A H)-2-(5-H & F-TH-2-)-9H-F A 2] A=
[256] <HH-E2] 3-4>

[257]

W

B _TFA, CHClp NP
0O, }l %*W”Mﬁ -

[258] 7] (Step 3)ol A =58,
6-(3-2-M| F A ol FAD 2 )-2-(5- 1 E 55 7-2-A)-9-(Fl| E g} 8f o] == 22 -2H- 9] #-2-
)-9H-F & o] &3], A Al 19 (Step 3T} o Wb o 7 A A o],
6-(3-(2-1| E-A] o E- A #| )-2-(5-1 & F #-2-)-9H-FH (42 mg, 74%)-S
TS5tk

[259]  'H NMR (300 MHz, DMSO-dg) 8 8.58 (s, 1H), 8.50-8.46 (m, 2H), 7.52 (t, J = 8.1
Hz, 1H), 7.26 (d, J = 3.3 Hz, 1H), 7.16 (d, J = 8.1 Hz, 1H), 6.33 (d, ] = 3.3 Hz, 1H),
422 (d,J = 4.5 Hz, 1H), 3.85 (d, J = 4.5 Hz, 1H), 3.35 (s, 3H), 2.43 (s, 3H).

[260] MS (ESI*): m/z 351 [M+H]*.
[261]

[262] A Ao 28 U] A] 4l A] 4] 35

[263] A A e 273 &L et 1*‘ Alake], A AL o] 279] (Step 3)0ll A 2-B 2 5ol wjd

el Z thal theFet EA ol E f A 5 AFE-8le], 817 3 30l YEFH A4
28 WA 359 B3HEg ?ﬂﬁ} q=

[264]
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¥ d)-2-(5-v 2
-2-)-9H-F ¢
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[265] [3£3]
A 22 3= AT o] B
o]
27 ,,# 6-(3-(2-H| 5 Aol ['H NMR (300 MHz, DMSO-dg) 6 8.58
«Qwa%: EAD# E)-2-(5-9 | (s, 1H), 8.50-8.46 (m, 2H), 7.52 (t, ] =
Bl 5 #-2-21)-9H- (8.1 Hz, 1H), 7.26 (d, J = 3.3 Hz, 1H),
Fd 7.16 (d, J = 8.1 Hz, 1H), 6.33 (d, J =
3.3 Hz, 1H), 4.22 (d, J = 4.5 Hz, 1H),
3.85 (d, J = 4.5 Hz, 1H), 3.35 (s, 3H),
2.43 (s, 3H).MS (ESI*): m/z 351
[M+H]*
28 (R)-6-(3-((El E2} ['H NMR (300 MHz, DMSO-dg) 6 8.57
Fek-3-A)=- A H| (s, 1H), 8.47-8.44 (m, 2H), 7.51 (t, ] =
U)-2-(5-W €l 57 ¢ (8.1 Hz, 1H), 7.24 (d, J = 3.3 Hz, 1H),
2-¢)- 9H-F ¢ 7.14 (d, J = 8.1 Hz, 1H), 6.31 (d, J =
3.3 Hz, 1H), 5.16-5.12 (m, 1H),
3.99-3.76 (m, 4H), 3.41 (s, 3H),
2.33-2.26 (m, 1H), 2.09-2.02 (m,
1H).MS (ESI*): m/z 363 [M+H]".
29 W [6-G-(-PIE IS |'H NMR (300 MHz, CDCL) 6 8.50 (d,
U%@I;k@, al‘d-&%‘)%/«l)r] J =8.1 Hz, 1H), 8.41 (s, 1H), 8.33 (s,
)-2-(5-W & 57 % [1H), 7.44 (t, ] = 8.1 Hz, 1H), 7.35 (d, J
2-¢)- 9H-F¢ = 3.3 Hz, 1H), 7.07 (d, T = 8.1 Hz, 1H),
6.21 (d, J = 3.3 Hz, 1H), 4.24-4.19 (m,
1H), 4.08-4.04 (m, 1H), 3.27-3.25 (m,
1H), 2.85-2.81 (m, 1H), 2.60 (s, 3H),
2.50 (s, 1H), 2.14-2.10 (m, 1H),
1.90-1.82 (m, 4H).MS (ESI*): m/z 390
[M+H]*.
30 6-(3-(Ate]Z =29 |'H NMR (300 MHz, DMSO-dq) 6 8.58

(s, 1H), 8.13 (s, 1H), 8.07 (s, 1H), 7.26
(s, 1H), 6.66 (s, 1H), 6.34 (s, 1H), 4.93
(m, 1H), 3.85 (s, 3H), 2.42 (s, 3H),
2.10-1.90 (m, 2H), 1.80-1.63 (m,
SH).MS (EST*): m/z 391 [M+H]*.
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[266]
[267]
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31

6-(3-(Akol & =2 4
el S A])-5-1] e o)
)-2-(5-H & 5 -
2-2)-9H-#F#

'H NMR (300 MHz, DMSO-d,) & 8.58
(s, [H), 8.29-8.26 (d, 2H), 7.25 (d, 1H),
6.94 (s, 1H), 6.34 (s, 1H), 4.92 (m, 1H),
2.42 (s, 6H), 1.99 (m, 2H), 1.80-1.63

(m, 6H).MS (ESI"): m/z 375.2 [M+H]*

32

(R)-6-(3-H] 5 A]-5-
(HEg}stol ==
F&-3-L)= A
)-2-(5-m & -
2-¢)-9H-F+H

'H NMR (300 MHz, DMSO-d,) &

13.54 (brs, 1H), 8.61 (s, 1H), 8.11 (m,
2H), 7.28-7.27 (d, 1H), 6.71 (s, 1H),
6.34-6.33 (d, 1H), 5.16 (m, 1H),

3.99-3.79 (m, 7H), 2.42 (s, 3H),

2.342.27 (m, 1H), 2.10-1.99 (m,

1H).MS (ESI*): m/z 393.2 [M+H]"*.

33

(R)-2-(5-H & 7 &-
2-)-6-G-((F1 E
2}alo] = 2 F -3
-H)EAD-5-(E
ZF LB EA])
) d)-9H-FH

'H NMR (300 MHz, DMSO-dq) 6 8.65
(s, 1H), 8.51 (s, 2H), 7.28 (d, 1H), 7.18
(d, 1H), 6.35 (s, 1H), 5.23 (m, 1H),
3.99-3.79 (m, 4H), 2.42 (s, 3H),
2.36-2.27 (m, 1H), 2.08-2.04 (m,
1H).MS (ESI*): m/z 446.1 [M+H]*.

34

(R)-6-(3-1 & -5-((

el Eaetol =2

T 2h-3-2h) S AN
)-2-(5-H & F -
2-¢)-9H-F+H

'H NMR (300 MHz, DMSO-d;) &

13.53 (brs, 1H), 8.59 (s, 1H), 8.30 (s,
2H), 7.27-2.26 (d, 1H), 6.98 (s, 1H),

6.34 (s, 1H), 5.13 (m, 1H), 3.99-3.79
(m, 4H), 2.43 (s, 6H), 2.36-2.28 (m,

1H), 2.07-2.03 (m, 1H).MS (ESI*): m/z
377.2 [M+H]J*.

35

o)

e o
.y

' *o»

(R)-6-(3-((H| E &}
F&-3-)= A
d)-2-(5-1 & A o]
L29-2-9)-9H-7F
2]

i

'H NMR (300 MHz, DMSO-d,) & 8.58
(s, 1H), 8.47 (m, 2H), 7.82-7.80 (d,
1H), 7.56-7.51 (t, 1H), 7.17-7.14 (dd,
1H), 6.92-6.91 (d, 1H), 5.15 (m, 1H),
4.01-3.77 (m, 4H), 2.52 (s, 3H),
2.35:2.28 (m, 1H), 2.08-2.04 (m,
1H).MS (ESI*): m/z 379.1 [M+H]*.

A Ao 36: N-2-HF A o €)-N-#| & -3-(2-(5-w| &l -t

2-9N)-9H-F=-6-2ol 2l o] A =




26
WO 2020/175953 PCT/KR2020/002875

[268] (Step N 3-H 2 F_N-Q-H| S Ao E)-N-HElold &l 2] A%
[269] <HF-$-2] 4.1>
[270]

| PA{OAC);, BINAP, Cs,C04
U § (o Toluene, reflux, 12h

[271] 1,3-thol B2 2wl Al (2 mL, 16.61 mmol)S & F<ll (20 mL)oll &3 3+ 3,
N-2-H &F-A] ol &y €l o} 71 (2.1 mL, 19.93 mmol), Pd(OAc), (37 mg, 0.16 mmol),
BINAP (2,2"-bis(diphenylphosphino)-1,1'-binaphthyl, 310 mg, 0.03 mmol), E-FA &
(Cs,CO;, 13.5 g, 41.54 mmol)S A 7F3Fit). w3 o0& 1247} 3H7 wwhal i o).
A2 0 ;E’a 2181 & o ofAlH o] E 9} =& o] H FEoqivt. =4

& T AU EF R dxste] 7 stoll w5 gith Aol

A AR ETHIE GA|sto] A SEE (239 g, 59%)=

S
Jn du i
oL it ofy
32 flo ml

kg

[272] 'H NMR (300 MHz, CDCL,) 6 7.08-7.03 (t, 1H), 6.83-6.78 (m, 2H), 6.64-6.61 (dd,
1H), 3.59-3.46 (m, 4H), 3.36 (s, 3H), 2.96 (s, 3H).

[273] MS (ESI%): m/z 245 [M+H]*.

[274]

[275] (Step 2) N-2-w| S Ao El)-N-w| &l -3-(4.4.55-H| Ee} €l -1,3.2-t}o] AL W &
2-¢holdzlo] Alx

[276]  <HF-&2] 4-2>

[277] i , B4
(dpphiCls, KOAe
QYNM» . j:z gwagt 2 . e«sz

T ADoxans, 90PC, 190

[278] 271 (Step Dl A gHA eF 3-8 2 W -N-2-W| S Ao &)-N-w & old ¢ (239 g,
9.789 mmol), H] (I Y-Z & E)r}o] B2 (3.73 g, 14.684 mmol), Pd(dppf)Cl, (400
mg, 0.489 mmol), o} 4] EAMZE (2.88 g, 29.36 mmol)S- 1,4-T}0] 24} (39 mL)<l
&3l kot REg NS 90°Coll A 12A1KF iRk SFQATE A 20 72 A gl 2
Aefo] Eo A o Bhato] o e ofAlEH| o] B} &2 FEaqlth FEH 7715 S

T A EF O R Axste] 74 stel] 55kt o ARES AH
ELEH}E:LEHJ]E AA 5Ll A 3HEE (2.37 g, 83%)S 53F T

[279] 'H NMR (300 MHz, CDCL;) 8 7.31-7.28 (m, 1H), 7,21-7.19 (m, 2H), 6.90-6.87 (dd,
1H), 3.62-3.58 (m, 4H), 3.40 (s, 3H), 3.04 (s, 3H), 1.38 (s, 12H).

[280]  MS (ESIY): m/z 292 [M+H]*.

[281]

[282] (Step 3)3-Q-F 2 2 9 (| Ed} ol =&
2H-3] &-2-2)-9H-F H-6-D-N-Q-v| E Ao E)-N-w| &lo} d 2 o] A &
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[283] <HF-$-2] 4.3>
[284]

>\<lﬂ Pd{pphsls. KCOs

& IL i o NMM DMEM,0, 100°C, 3h YoMy

[285] A Al 19] (Step 1) T L5HA A A8, 3-H| S A 7 d B24F thal
N-(2-H] & A o &)-N-"| &-3-(4.4,5,5-E| E&} | & -1,3,2-T} o] S AL B -2-2yol I &
& Ag-3te]
3-Q-EF 22 9-(H Eg}sto] = 2 2H-5] #-2-)-9H-FH-6-Y)-N-2-H| Z-A] o] &))-
N-# Elold & (331 mg, 82%)= =53+ o}

[286]  'H NMR (300 MHz, CDCL) & 8.36-8.32 (m, 1H), 8.20-8.18 (t, 1H), 8.14-8.12 (d,
1H), 7.45-7.40 (t, 1H), 6.97-6.93 (dd, 1H), 4.24-4.20 (m, 1H), 3.84-3.83 (m, 1H), 3.66
(s, 4H), 3.42 (s, 3H), 3.13 (s, 3H), 2.22-2.08 (m, 3H), 1.84-1.67 (m, 3H).

[287]  MS (ESI)): m/z 402 [M+H]".

[288]

[289]  (Step 4) N-Q-H| EAJ ol EN)-N-H &l -3-2-(5- W&l fF&+-2-A) 9-(| Ed} o] = &
2H-9 -2 o) 9H- T -6-Hold gl o] A=

[200]  <HFS-2] 4-4>

[291]

PdClu{pphisls, CF

B0 = oreNen et
1@”‘“ CHLCNIHLO. 80°C, 12k

[292] Al 19 (Step 2)9F F LG HIH 08 A Ak,
N-(2-1] E-A] o &)-N-w] & -3-(2-(5- v & 55 #-2-2)-9-(El| E &} 8} o] = & -2H-3] #-2-
2)-9H-F#H-6-A)ol d = (63 mg, 57%)= 5 3HS) T

[293] 'H NMR (300 MHz, CDCL) & 8.27-8.24 (m, 2H), 8.19-8.16 (dd, 1H), 7.44-7.39 (t,
1H), 7.34-7.33 (dd, 1H), 6.93-6.92 (m, 1H), 6.21-6.19 (dd, 1H), 5.99-5.96 (d, 1H),
4.21-4.17 (d, 1H), 3.90-3.82(t, 1H), 3.65 (s, 4H), 3.40 (s, 3H), 3.12 (s, 3H), 2.50 (s,
3H), 2.21-1.95 (m, 3H), 1.95-1.65 (m, 3H).

[294]  MS (ESI*): m/z 448 [M+H]*.

[295]

[296] (Step 5) N-(2-v| Z-A o &)-N-v| &l -3-(2-(5-1| &l Ff- &
-2-9)-9H-F-#-6-9old & o] A%

[297]  <¥F-&-2] 4-5>
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[298]

TFA
Wm%
DM, 1t 12h

[299] A Aol 19] (Step 3)3 LS EH O R AAX
N-(2-#] 5 Al ol &)-N-# & -3-(2-(5- v & 37 &+-2-)-9H-F = -6-L)ol d H (26 mg,
52%)= 58t R T

[300]  'H NMR (300 MHz, DMSO-dy) 6 8.58 (s, 1H), 8.34 (s, 1H), 8.13 (m, 1H), 7.42-7.37
(t, 1H), 7.24-7.23 (d, 1H), 6.96-6.92 (dd, 1H), 6.35-6.33 (dd, 1H), 3.62-3.57 (m, 4H),
3.30 (s, 3H), 3.05 (s, 3H), 2.43 (s, 3H).

[301]  MS (ESI)): m/z 364.1 [M+H]".

[302]

[303] A Al e 37 U] X] A A 66

[304] A Al 369] (Step 1)ol A4 N-2-H| F-A] ol Eyw &l o} 7l T 21 T} k3 o} 71
FEAE AREste], &2 W o 2 5HY] 3400 Ve A A o 37 WA 669
sI3t=& 5383l

[305]
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[306] [3%4]
A [Fe
o)
36 s
NG
37 o
b’Cﬁv’i fj’?‘ el
i) ”l‘(iy"
HH
T olea
' L e
39 4 NH
W*: N ) Moo
G-
40 o
G K
o.
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=1

=]
A

o] ¥

N-(2-H|&-A] ol &)-
N-H] & -3-(2-(5-1]
e 5 2-2-<)-9H-
FH-6-d)otdd

'H NMR (300 MHz, DMSO-d,) & 8.58
(s, 1H), 8.34 (s, 1H), 8.13 (m, 1H),

7.42-7.37 (t, 1H), 7.24-7.23 (d, 1H),

6.96-6.92 (dd, 1H), 6.35-6.33 (dd, 1H),
3.62-3.57 (m, 4H), 3.30 (s, 3H), 3.05

(s, 3H), 2.43 (s, 3H). MS (ESI*): m/z

364.1 [M+H]*.

6-(3-(3-H| 5 A] 31
Sgd-1-dysd)
2-(5-7 & - 5t-2-
)-9H-F+

'H NMR (300 MHz, DMSO-dy) & 8.56
(s, 1H), 8.14-8.10 (m, 2H), 7.41-7.34 (t,
1H), 7.24-7.23 (d, 1H), 6.76-6.74 (d,
1H), 6.33-6.32 (d, 1H), 4.14 (m, 1H),
3.57-3.52 (m, 4H), 3.30 (s, 3H), 2.42
(s, 3H), 2.13 (m, 2H).MS (ESI*): m/z
376.2 [M+H]*.

6-(3-(4- 7 5] 3]
e d-1-2) )
2-(5-7 & - 5t-2-
)-9H-F+

'H NMR (300 MHz, DMSO-d¢) 6 8.59
(s, 2H), 8.25 (brs, 1H), 7.45-7.40 (t,
1H), 7.25-7.24 (d, 1H), 7.19-7.15 (dd,
1H), 6.34-6.32 (d, 1H), 3.64-3.58 (m,
2H), 3.39 (m, 1H), 3.29 (s, 3H),
3.05-2.97 (m, 2H), 2.42 (s, 3H),
2.02-1.99 (m, 2H), 1.61-1.57 (m,
2H).MS (ESI*): m/z 390.2 [M+H]*.

6-(3-(4-H & 1] 7]
2}71-1-) d)-2-
(5-HEFek2-d
OH-+ ¢

'H NMR (300 MHz, DMSO-d,) & 8.59
(m, 2H), 8.25 (brs, 1H), 7.46-7.41 (t,
1H), 7.26-7.25 (d, 1H), 7.18-7.15 (d,
1H), 6.33 (d, 1H), 3.26 (m, 4H), 2.51
(m, 4H), 2.42 (s, 3H), 2.26 (s, 3H).MS
(EST*): m/z 375.2 [M+H]*.

6-(3-1 5 A]-5-(31]

Zeld-1-)d)
2-(5-7 & - 5t-2-

)-9H-F+

'H NMR (300 MHz, DMSO-d¢) &
13.48 (br, 1H), 8.57 (s, 1H), 7.89 (s,
1H), 7.78 (s, 1H), 7.24-7.23 (d, 1H),
6.33-6.26 (m, 2H), 3.84 (s, 3H), 3.34 (t,
4H), 2.42 (s, 3H), 1.99-1.91 (m,
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4H).MS (EST¥): m/z 376.2 [M+H]*.
41 6-(3-"] = A]-5-(3- |'H NMR (300 MHz, DMSO-d¢) 6

13.48 (brs, 1H), 8.57 (s, 1H), 7.80-7.74
(d, 2H), 7.25-7.24 (d, 1H), 6.33-6.32
(d, 1H), 6.27 (s. 1H), 4.13-4.04 (s, 1H),
3.84 (s, 3H), 3.56-3.51 (m, 4H), 3.06
(s, 3H), 2.42 (s, 3H), 2.12-1.99 (m,
2H).MS (ESF): m/z 406.2 [M+H]-.

42

(R)-6-(3-1 &-A]-5-
(3-H| EA] 3] =]
do1-2hHH )25
- el R E2-90)-9
H-7F¢

'H NMR (300 MHz, DMSO-ds) o

13.46 (s, 1H), 8.57 (s, 1H), 7.88-7.78
(d, 2H), 7.25 (s, 1H), 6.33-6.28 (d, 2H),
4.13 (s, 1H), 3.85 (s, 3H), 3.56-3.51

(m, 1H), 3.39-3.30 (m, 3H), 3.29 (s,

3H), 2.40 (s, 3H), 2.10 (s, 2H).MS (ESI
*): m/z 406.2 [M+H]*.

43

(S)-6-(3-H| F-A]-5-

HER ERNEET

d-1-#) H)-2-(5
- e F-2-9)-9
H-7¢

'H NMR (300 MHz, DMSO-ds) o

13.65-13.45 (brs, 1H), 8.57 (s, 1H),

7.81-7.75 (d, 2H), 7.25-7.24 (d, 1H),
6.33 (s, 1H), 6.27 (s, 1H), 4.12 (m, 1H),
3.85 (s, 3H), 3.56-3.51 (m, 1H),

3.41-3.32 (m, 3H), 3.29 (s, 3H), 2.42
(s, 3H), 2.12-2.08 (m, 2H).MS (ESI*):
m/z 406.2 [M+H]*.

44

(8)-6-(3-(3-° &-A|
7 & H-1-9)-5-
| 5 A] 3 d)-2-(5-
e - gh-2-9)-9
H-7¢

'H NMR (300 MHz, DMSO-d¢) 6 8.56
(s, 1H), 7.80 (brs, 1H), 7.73 (brs, 1H),
7.24-7.23 (d, 1H), 6.33-6.32 (dd, 1H),
6.28-6.26 (t, 1H), 4.23-4.22 (m, 1H),
3.85 (s, 3H), 3.57-3.46 (m, 4H),
3.42-3.37 (m, 2H), 2.42 (s, 3H),
2.15-2.09 (m, 2H), 1.15-1.10 (¢,
3H).MS (ESI*): m/z 420.2 [M+H]*.

45

($)-6-(3-(3-0Fo] &
L REN T E Y
-1-)-5-H] 5 A]
¥ d)-2-(5-v 2
-2-)-9H-F ¢

'H NMR (300 MHz, DMSO-d¢) 6 8.55
(s, 1H), 7.80 (brs, 1H), 7.73 (brs, 1H),
7.24-7.23 (d, 1H), 6.33-6.32 (m, 1H),
6.27-6.25 (m, 1H), 4.33 (m, 1H), 3.85
(s, 3H), 3.77-3.67 (m, 1H), 3.59-3.52
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(m, 1H), 3.45-3.21 (m, 3H), 2.42 (s,
3H), 2.15-1.99 (m, 2H), 1.14-1.10 (,
6H).MS (ESF): m/z 434.2 [M+H]*.

46 (R)-6-3-(3-ZF 2 |'"H NMR (300 MHz, DMSO-dy) &

2 FEH-1-Y)-
5-W] EA 9 d)-2(
5-vld 5 w-2-)-
9H-37%

13.54-13.32 (brs, 1H), 8.57 (s, 1H),
7.84-7.81 (d, 2H), 7.26-7.25 (d, 1H),
6.34-6.31 (d, 2H), 5.59-5.41 (d, 1H),
3.86 (s, 3H), 3.75-3.45 (m, 4H), 2.42
(s, 3H), 2.12-2.08 (m, 2H).MS (ESI*):
m/z 394.2 [M+H]*.

47 i
M 2

(8)-6-(3-3-=F 2%
2y &g d-1-¢)-
5-u] 5 A #H )2
5-u & 57 2h-2-)-
9H-37%

'H NMR (300 MHz, DMSO-dg) & 8.55
(s, 1H), 7.83-7.78 (d, 2H), 7.25-7.24 (d,
1H), 6.33-6.31 (m, 2H), 5.59-5.41 (m,
1H), 3.86 (s, 3H), 3.75-3.45 (m, 4H),

242 (s, 3H), 2.35-2.24 (m, 2H).MS

(EST*): m/z 394.2 [M+H]".

e - #-2-91)-9

48 |, 6-(3-(3,3-1+°] & F |'"H NMR (300 MHz, DMSO-ds) 6 8.59
F e zg2e Y- |(s, 1H), 8.21 (s, 1H), 7.92 (s, 1H),
e)-5-HE A A1) |7.27-7.26 (d, 1H), 6.77-6.76 (t, 1H),
2-(5-W & F&-2- 6.34-6.32 (dd, 1H), 3.86 (s, 3H),
21)-9H-F-# 3.47-3.43 (t, 4H), 2.42 (s, 3H),
2.19-2.06 (m, 4H).MS (ESI*): m/z
426.2 [M+H]*.
49 ﬁrﬁu 6-(3-"] = A]-5-(3- |'H NMR (300 MHz, DMSO-d¢) 6
at ® n"l\@‘. wEl s S8l yl-1- [13.45-13.42 (brs, 1H), 8.56 (s, 1H),
& Ay d)-2-(5-1 €l |7.82-7.72 (d, 2H), 7.24-7.23 (d, 1H),
FH2-2)-9H-F [6.33-6.32 (m, 1H), 6.24-6.23 (m, 1H),
&l 3.84 (s, 3H), 3.55-3.50 (m, 1H),
3.44-3.37 (m, 2H), 2.95-2.89 (m, 1H),
242 (m, 4H), 2.19-2.12 (m, 1H),
1.69-1.65 (m, 1H), 1.10 (d, 3H).MS
(ESI¥): m/z 390.2 [M+H]*.
50 Né*‘f,‘*“ 6-(3-(3,3-t}°| W ¥ |'TH NMR (300 MHz, DMSO-d¢) 6
K O WS- [T E B E-1-20)-5- 113.52-13.44 (brs, 1H), 8.56 (s, 1H),
o M EA ) Y)-2-(5- [7.79-7.71 (d, 2H), 7.24-7.23 (d, 1H),

6.33-6.32 (m, 1H), 6.22-6.21 (m, 1H),
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H-37# 3.84 (s, 3H), 3.46-3.41 (t, 2H), 3.13 (s,

2H), 2.42 (s, 3H), 1.83-1.79 (m, 2H),

1.15 (s, 6H).MS (ESI*): m/z 404.2

[M+H]*.

51 N&****; 6-(3-" = A1-5-3]  ['H NMR (300 MHz, DMSO-d;) 6 8.58
Q& ® S © A d-1-Ld 3 d)- |(s, 1H), 8.22 (s, 1H), 7.86 (s, 1H), 7.25
i 2-(5-HlEF2-2- |(s, 1H), 6.66 (s, 1H), 6.33 (s, 1H), 3.85

)-9H-F+

(s, 3H), 3.28-3.24 (m, 4H), 2.42 (s,
3H), 1.68-1.58 (m, 6H).MS (ESI*): m/z
390 [M+H]+.

52

oy s ]

) N 2

6-(3-1 = Al-5-(3-
| E-A] 3] o) 2] -1
-eh¥ld)-2-(5-H)

T #-2-2)-9H-

S
f g

'H NMR (300 MHz, DMSO-dg) & 8.58
(s, 1H), 8.22 (s, 1H), 7.86 (s, 1H),
724-7.23 (d, 1H), 6.68-6.66 (t, 1H),
6.33-6.32 (t, 1H), 3.85 (s, 3H),
3.78-3.73 (dd, 1H), 3.55-3.51 (m, 2H),
3.30 (s, 3H), 2.97-2.80 (m, 2H), 2.42
(s, 3H), 2.02-1.98 (m, 1H), 1.84-1.79
(m, 1H), 1.63-1.52 (m, 1H), 1.44-1.37
(m, 1TH).MS (ESI*): m/z 420.2 [M+H]*

53

6-(3-1 5 A]-5-(4-
| E-A] 3] o) 2] -1
-eh¥ld)-2-(5-H)

T #-2-2)-9H-

4

S
e

'H NMR (300 MHz, DMSO-d,) &

13.62-13.33 (br, 1H), 8.58 (s, 1H),

821-8.17 (m, 1H), 7.86 (s, 1H),

7.25-7.24 (d, 1H), 6.69-6.67 (t, 1H),
6.33-6.32 (t, 1H), 3.85 (s, 3H),

3.63-3.56 (m, 2H), 3.32-3.29 (m, 4H),
3.05-2.97 (m, 2H), 2.42 (s, 3H),

2.00-1.97 (m, 2H), 1.63-1.57 (m,

2H).MS (ESF): m/z 420.2 [M+H]-*.

54

6-(3-(4-ZF 07
g g d-1-Y)-5-
w5 A] 7 H)-2-(5-
el F#2-)-9
H-7¢

'H NMR (300 MHz, DMSO-d,) & 8.58
(s, 1H), 8.22 (s, 1H), 7.88 (s, 1H),

7.26-7.25 (d, 1H), 6.72-6.71 (t, 1H),
6.34-6.32 (m, 1H), 4.99-4.77 (m, 1H),
386 (s, 3H), 3.50-3.45 (m, 2H),

326321 (m, 2H), 2.42 (s, 3H),

2.11-1.96 (m, 2H), 1.91-1.80 (m,

2H).MS (ESF): m/z 408.2 [M+H]-.
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55 CF; 6-(3-M| &-A]-5-(3-( |'TH NMR (300 MHz, DMSO-d;) 6 8.58
‘ o Edo]|ZF Q= (s, 1H), 821 (s, 1H), 7.95 (s, 1H),
W)y 2l ¥-1- |7.23-7.22 (d, 1H), 6.72-6.70 (t, 1H),
by d)-2-(5-H 2 [6.34-6.32 (m, 1H), 3.94-3.91 (d, 1H),
F-2-2A)-9H-F |3.86 (s, 3H), 3.85-3.78 (m, 1H),
= 2.93-2.80 (m, 2H), 2.79-2.65 (m, 1H),
241 (s, 3H), 2.02-1.98 (m, 1H),
1.91-1.85 (m, 1H), 1.81-1.46 (m,
2H).MS (ESI*): m/z 458.2 [M+H]".
56 6-(3-(°}°] 221 = |'"H NMR (300 MHz, DMSO-d) 6 8.59
H-2-)-5-H EA] [(s, 1H), 7.93 (s, 1H), 7.82 (s, 1H),
o d)-2-(5-H| &l 3% |7.48-7.45 (m, 2H), 7.35-7.32 (m, 2H),
&2-A)9H-FH [7.29-7.28 (d, 1H), 6.43-6.42 (m, 1H),
6.35-6.34 (m, 1H), 4.74 (s, 4H), 3.89
(s, 3H), 2.43 (s, 3H).MS (ESI*): m/z
424.2 [M+H]*.
57 1-(3-H] 5 A]-5-(2-( |'H NMR (300 MHz, DMSO-d) 6 8.60
5-H &5 #-2-A)- |(s, 1H), 8.24 (s, 1H), 7.90 (s, 1H),
OH-F#-6-2H)¥ [7.28-7.26 (m, 2H), 7.23-7.15 (m, 3H),
H)-1,2,3,4-E| E2} 6.75 (s, 1H), 6.33 (s, 1H), 4.52 (s, 2H),
slol=2 =& [3.86 (s, 3H), 3.66 (t, ] = 6.0 Hz, 2H),
298 (t, J] = 6.0 Hz, 2H), 2.42 (s,
3H).MS (ESI*): m/z 438 [M+H]*.
58 W - 6-(3-M| &-A]-5-(2-( |'TH NMR (300 MHz, DMSO-dg) 6 8.25
ﬁaiui@“ 5. €l 2k2-9)- [(s, 1H), 8.17 (s, 1H), 7.92 (s, 1H),
2 OH-FH-6-HH [7.74-7.71 (d, 1H), 7.54-7.51 (d, 1H),
H)-2-(5-v € 5 #-(7.29-7.25 (m, 1H), 6.95-6.92 (m, 1H),
2-9)-5,6,7,8-El E |6.84-6.80 (m, 1H), 6.35-6.33 (m, 1H),
g}&fo] = &2 -1,6-1}(6.27-6.24 (m, 1H), 4.54 (s, 2H), 3.88
el (s, 3H), 3.80-3.76 (t, 2H), 3.10-3.06 (t,
2H), 2.43 (s, 3H), 2.37 (s, 3H).MS (ESI
+): m/z 519.2 [M+H]*.
59 Lo o N-(3-1] &-A]-5-(2-(|'"H NMR (300 MHz, DMSO-d,) & 8.53
o WO (5o E F-2-2)- (s, 1H), 7.78 (s, 1H), 7.70 (s, 1H),
e OH-F#H-6-2H¥ [7.22-7.21 (d, 1H), 6.37-6.36 (t, 1H),
e Edslel = 6.33-6.32 (m, 1H), 5.83-5.80 (d, 1H),
2 -2H-¥] #-4-0} [3.92-3.88 (m, 2H), 3.80-3.45 (m, 3H),
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| 242 (s, 3H), 1.97-1.90 (m, 2H),
1.49-1.42 (m, 2H).MS (ESI*): m/z
406.2 [M+H]".
60 6-(3-(3-W&-A]3¥ ['H NMR (300 MHz, DMSO-d;) 6

2 1-Y)-5-1]
gl d)-2-(5-H €
- &h-2-9)-9H-+F
2]

i

13.46 (s, 1H), 8.56 (s, 1H), 8.02-7.99
(d, 2H), 7.25-7.24 (d, 1H), 6.58 (s, 1H),
6.33-6.32 (d, 1H), 4.13 (m, IH),
3.56-3.50 (m, 1H), 3.40-3.29 (m, 6H),
242 (s, 3H), 2.12-2.08 (m, 2H).MS
(EST): m/z 390.2 [M+H]".

61

6-2-EF L2 %-3-(3

RENEESLE

1-¢h)-5-v ol d)-
2-(5-7 & 5 -2-
)-9H-F+

'H NMR (300 MHz, DMSO-dg) & 8.55
(s, 1H), 7.15 (s, 1H), 6.85 (s, 1H), 6.74
(d, J = 7.8 Hz, 1H), 6.31 (s, 1H),

4.10-4.03 (m, 1H), 3.56-3.50 (m, 1H),
3.40-3.29 (m, 3H), 3.26 (s, 3H), 3.40

(s, 3H), 2.32 (s, 3H), 2.12-2.00 (m,

2H).MS (ESF): m/z 408 [M+H]".

62

6-(3-(3-H| 5 A] 31
S8 d-1-9)-5-(E
EFEHE)
Hd)-2-(5-m e 57

-2-)-9H-F ¢

'H NMR (300 MHz, DMSO-d,) &

13.67 (brs, 1H), 8.63 (s, 1H), 8.45-8.38
(d, 2H), 7.27 (d, 1H), 6.93 (s, 1H), 6.35
(s, 1H), 4.16 (m, 1H), 3.62-3.57 (m,

1H), 3.47-3.41 (m, 3H), 3.31 (s, 3H),
2.43 (s, 3H), 2.15 (m, 2H).MS (ESI*):
m/z 444.2 [M+H]*.

63

6-(3-0F0] A3 &
2.5-3-v| 5 A o)
E9d-1-)HA )
2-(5-v & 5 -2-
)-9H-F+

'H NMR (300 MHz, DMSO-d¢) 6 8.56
(s, 1H), 8.06-7.99 (d, 2H), 7.24-7.23 (d,
1H), 6.61 (s, 1H), 6.33 (s, 1H), 4.13 (s,
1H), 3.55-3.52 (m, 2H), 3.30 (s, 3H),
2.98-2.93 (m, 2H), 2.42 (s, 3H), 2.18
(m, 2H), 1.30-1.28 (d, 6H).MS (ESI*):
m/z 418.2 [M+H]*.

64

6-(3-(3-H| 5 A] 31
Sod-1-d)-5-(E
dEFoarsE
AN E)-2-(5-H E

- &h-2-9)-9H-+F

'H NMR (300 MHz, DMSO-d,) &

13.59 (brs, 1H), 8.62 (s, 1H), 8.18 (s,
1H), 8.08 (s, 1H). 7.26-7.25 (d, 1H),
6.62 (s, 1H), 6.34-6.33 (t, 1H), 4.15 (m,
1H), 3.58-3.30 (m, 7H), 2.42 (s, 3H),
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=l 2.14-2.08 (m, 2H).MS (ESI*): m/z
460.2 [M+H]".
65 e ,&iﬁfﬂ 6-(3-°}°] A~ 2 |'TH NMR (300 MHz, DMSO-ds) &
“\?rsf ©e | FHAI-5-3-H Al [13.46 (brs, 1H), 8.56 (s, 1H), 7.78 (s,
v I Egd-1-2hHs |2H), 7.23 (s, 1H), 6.33 (s, 1H), 6.25 (s,
)-2-(5-H & - |1H), 4.73-4.69 (m, 1H), 4.12 (s, 1H),
2-2)-9H-#F# 3.51-3.33 (m, 4H), 3.19 (s, 3H), 2.42
(s, 3H), 2.08 (s, 2H). 1.34-1.23 (m,
6H)MS (ESI+): m/z 434.2 [M+H]*.
66 5 6-(7-3-WE-A] 3] ['H NMR (300 MHz, DMSO-dg) 6 8.50
"““@“?(Cei@r S8 d-1-9)-2,3- |(s, 1H), 8.26 (s, 1H), 8.20 (s, 1H), 7.21
9 tloldlol= 2wl (s, 1H), 6.32 (s, 1H), 4.60 (t, J = 9.0
T e5-d)- Hz, 2H), 4.10-4.04 (m, 1H), 3.50-3.30
2-(5-vWl e F&-2- |(m, 6H), 3.26 (s, 3H), 2.41 (s, 3H),
21)-9H-F-# 2.06-2.01 (m, 2H).MS (ESI*): m/z 418
[M+H]*.

[307]
[308]
[309]

[310]
[311]

[312]

[313]

[314]
[315]
[316]

[317]

AA A 67: N-3-Q-(5-W & $F-5+-2-9N)-9H- & -6- sl ol | Eolu] = o] A&

(Step N2-F22-6-G-UEZH U)o (HEdS o] =2

2H-3] &-2-2) 9H-F 2 o] A%

<HH-g-2 5-1>

TP
H

N HO
g ’“H

o

f f\ , ; :
* ,ﬁ@»&'m%
ol @

Paippink, Ko00y

DHMEMG, 1000, 3h

Aol 19] (Step DO A 3-w[ HEAI A H HE2A A 3 EZH R 2 YALS
AR-gato] 2-F 2 2 -6-3-HE 29 H)-9-(H| Ee}éto] =& -2H-9] #-2-)-9H-F ¢
(156 mg, 22%)S 53131t}

'H NMR (300 MHz, CDCLy) 6 9.72 (s, 1H), 9.18 (d, ] = 7.8 Hz, 1H), 8.40 (s, 1H),
8.39 (s, 1H), 7.75 (t, J = 7.8 Hz, 1H), 5.85 (d, J = 10.5 Hz, 1H), 4.24-4.16 (m, 1H),
3.86-3.77 (m, 1H), 2.22-2.00 (m, 3H), 1.99-1.71 (m, 3H).

MS (ESI"): m/z 360 [M+H]".

(Step 2) 2-(5-W € F#-2-N)-6-3-UE Z 7 )-9-(F| Egslo| =&

2H-3] &-2- 2 9H-FH o] A %

<Hh-g-2 5-2>
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[318] Tup
i

. : " s (0 o e
- oBon 2 w’t)_,
T~ cHsonsmzo, 80°C, 12h Ly

[319] A e 19] (Step 2) 9F F2WHo R
2-(5-M e i #-2-9)-6-3- U E 29 d)-9-(H| E&}3Fo| = 2 -2H-3] #-2-A)-9H-FH
(160 mg, 95%)2 535l T

[320] 'H NMR (300 MHz, CDCL) 8 9.75 (s, 1H), 9.27 (d, ] = 7.8 Hz, 1H), 8.38 (d, ] = 7.8
Hz, 1H), 8.36 (s, 1H), 7.76 (t, ] = 7.8 Hz, 1H), 7.41 (d, ] = 3.0 Hz, 1H), 6.24 (d, ] = 3.0
Hz, 1H), 5.99 (d, J = 10.5 Hz, 1H), 4.24-4.21 (m, 1H), 3.91-3.84 (m, 1H), 2.53 (s, 3H),
2.22-2.00 (m, 3H), 1.99-1.71 (m, 3H).

[321] MS (ESI*): m/z 406 [M+H]*.

[322]

[323] (Step 3) 2-(5-w & FF-gk-2-9N)-6-3-olv] = )9 (| E g} sto] =2
2H-7] ¢+-2-9)9H-FF31 o] A=

[324] <HH-& 2] 5-3>

[325]
THP
PA(OH 1. H: N
Q‘*‘N HMzOH T H L A 0
[326]  2-(5-WlEF&-2-)-6-3-HEEH I)-9-(H| E}ato] = 2 -2H-3] #-2-Y)-9H-7F

= (160 mg, 0.40 mmol) = W ¥ (5 ml)ol] #o]lal 4kst 2 elF (32 mg) S
7}8t o ?i A atoll A 1R Ft akst et 73t 55 & A1l A st
2-(5-M & 5 #-2-2)-6-(3-01 1] =3 d)-9-(H| E 2} 8 o] = 2-2H-3] -2-2)-9H-F ¢
(80 mg, 54%)< G538+t

[327]  'H NMR (300 MHz, CDCL;) 6 9.00 (s, 1H), 8.33-8.26 (m, 2H), 7.37-7.32 (m, 2H),
6.89 (d, J = 7.8 Hz, 1H), 6.19 (d, J = 3.0 Hz, 1H), 5.96-5.92 (m, 1H), 4.20-4.16 (m,
1H), 3.87-3.80 (m, 1H), 2.48 (s, 3H), 2.20-2.01 (m, 3H), 1.86-1.65 (m, 3H).

[328]  MS (ESI): m/z 376 [M+H]".

[329]

[330]  (Step 4) N-3-(2-(5-W €l FF&+-2- - 9-(E| E}dfo] = &
2H-3) gk-2-9N) 9H-F & -6- 2N d ol Eolu] = o] A%

[331] <HFH-&-2l 54>

[332]

AHP THP

H Aoetd chloride BN Moo
HaN gﬂi 4] > ﬁ i\“ O
2N~ NP CH:Chy RN
"N : P ERVE
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[333] 2-(5-w & F -2-)-6-(3-o} 1] = 3] )-9-(Bl| Eghsto] = 2-2H-3] @-2-)-9H-F
& (50 mg, 0.13 mmol) & Tho] 2 2| gl (5 ml)ol] o] il ol &2 gfo] = (10
ul, 0.15 mmol), E ]| & o}tﬂ (28 ul, 0.20 mmol) = 7}3te] AF2-oll A 3A]gF &<t

H]-O}Oﬂu} 7LOL z j{ = A 34 ] ;q] 3}04
N-(3-(2-(5-H &l F #-2-2)-9-(B| E&}3} o] = & 2H-3] #-2-2)-9H-F A -6-2) | o)
of A Eo}1] = (37 mg, 67%)& =55 At

[334] 'H NMR (300 MHz, CDCL;)  8.69 (s, 1H), 8.59 (d, ] = 7.8 Hz, 1H), 8.28 (s, 1H),
8.07 (d, J = 7.8 Hz, 1H), 7.58-7.51 (m, 2H), 7.35 (s, 1H), 7.26 (s, 1H), 6.18 (s, 1H),
5.94 (d, J = 10.5 Hz, 1H), 4.20-4.10 (m, 1H), 3.87-3.80 (m, 1H), 2.48 (s, 3H), 2019 (s,
3H), 2.08-1.97 (m, 3H), 1.86-1.65 (m, 3H).

[335] MS (ESI*): m/z 418 [M+H]*.
[336]
[337] (Step 5) N-3-(2-(5-H[ &l 5 &+-2- - 9H-F & -6- N HA| ol Eolu| = o] A%
[338]  <HH-&2] 5-5>
[339] THP
N TFA
A .

H
A e DOM it 12k
S canve

[340] A Al 19] (Step 3)9F A= WHo=®
N-3-(2-(5-" & 37 &-2-)-9H-+H -6-
F5AT

[341]  'H NMR (300 MHz, DMSO-d,) 6 10.17 (s, 1H), 8.86 (s, 1H), 8.57-8.56 (m, 2H),
7.91(d,J =7.8 Hz, 1H), 7.50 (t, ] = 7.8 Hz, 1H), 7.22 (s, 1H), 6.33 (s, 1H), 2.41 (s,
3H), 2.08 (s, 3H).

yA ol Eolr| = (15 mg, 51%)

[342]  MS (ESI"): m/z 334 [M+H]*.
[343]

[344] A A 4] 68:

[345] Al 679] (Step ol A oA 2 o) = thil o FH B2 A EF R o] =S

Agahel, A 6] 673 e W o2 8h7] H 5o ekl Aol 689 B3
FEshgh

o

[346]
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[347] [E5]
AN |22 3= A1 dlo] g
o]
67 fHH N-3-2-(5-H] €l |'H NMR (300 MHz, DMSO-dy) 6

[348]
[349]
[350]

[351]
[352]

[353]

[354]

Yot

-2-)-9H-5F ¢ -
6-2HI| dolAM E

oln| =

10.17 (s, 1H), 8.86 (s, 1H), 8.57-8.56
(m, 2H), 7.91 (d, J = 7.8 Hz, 1H), 7.50
(t, J =7.8 Hz, 1H), 7.22 (s, 1H), 6.33
(s, 1H), 2.41 (s, 3H), 2.08 (s, 3H).MS
(ESI*): m/z 334 [M+H]*

68

MR

“ i
Ny “N*’J\(\’i},
RSP

N-3-(2-(5-H &l 57
2h-2-2)-9H-5 % -
6-yF dol=E

oln| =

'H NMR (300 MHz, DMSO-d) &

10.36 (s, 1H), 8.94 (s, 1H), 8.66 (d, J =
7.8 Hz, 1H), 8.28 (s, 1H), 8.02 (d, J =
7.8 Hz, 1H), 7.48 (t, J = 7.8 Hz, 1H),
7.09 (s, 1H), 6.57-6.49 (m, 1H), 6.31

(s, 1H), 6.26 (s, 1H), 5.76 (d, ] = 10.5
Hz, 1H), 2.40 (s, 3H). MS (ESI*): m/z
346 [M+H]*.

A Ao 69: 6-3-HFEA I H)-2-(3.5-tel W €l -1H-T] &} - 1- ) 9H-F & o] Al %

(Step 1) 6-(3-M EA A H)-2-3.5-tol W El-1H-F] 2} - 1- -9 (| E o] =&

2H-3] g-2-9H) 9H-FFH 2] A=

<HF-3-2] 6-1>

Mkt

:

DWIF, 0PC o g, 178

N, N-tho| v &l ¥ Fofu| Zof] 4243} EH (30 mg, 0.75 mmol)-S- 0°Coll A @iz
Uk A el 19 (Step 1ol A g 3t

2-F 22 _6-3-H 5 A 3 )-9-(B]| E )8l o] = 2 2H-3] @-2-2)-9H-F (86 mg,
0.25 mmol), 3,5-TFo] #1 & -1H-3] 2} (59 mg, 0.60 mmol)< 0°Coll 4] & 3L

Aol A 30 wekar

A 2o A 124 ZF L RksEgl T, vh-g- oS
HoE frlse Fo 9
FES Ay gavtE 19 v 2 A Ao

(>

ol ofME|o| E 9} Z 2 FEF5taL
AU EFANA HxE I

F ek s He . dolxl

6-(3- 7154151 '9)-2-(3.5-EFe] A - 1H-3] e 1-2])-0-(+l = 2 sho] 1= 22K 5] -
2-9)-9H-FF 21 (41 mg, 41%)& 533t
'H NMR (300 MHz, CDCl;) 6 8.51-8.49 (d, 1H), 8.40 (m, 1H), 8.33 (s, 1H),
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7.51-7.46 (t, 1H), 7.12-7.08 (dd, 1H), 6.10 (s, 1H), 6.06-6.02 (d, 1H), 4.18-4.14 (m,
1H), 3.93 (s, 3H), 3.86-3.80 (m, 1H), 2.81 (s, 3H), 2.39 (s, 3H), 2.26-1.98 (m, 4H),
1.85-1.68 (m, 2H).

[355] MS (ESI¥): m/z 405 [M+H]*.
[356]
[357] (Step 2) 6-(3-H FHA A HI)-2-(3.5-t1 o] &l - 1H-F] 2} - 1- ) OH-F-§1 o] A%
[358] <Hb-&2] 6-2>
[359] THP

N TFA

‘wﬁ N A M
N

[360] A AL ol 19] (Step 3)°ll A
6-(3-H 5 A1 2 d)-2-(5-H | - -2-9)-9-(Hl| E 2} 5f o] = & -2H- 9] #-2-)-9H- 3+
o2l
6-(3-H = A 7 d)-2-(3,5-th o] W & -1H- 3] - 1-)-9-(F| Eg}sl o] = = -2H-9] &-

-2)-9H-F ¢ & A}-8-3}<]

6-(3-H &A1 3 D)-2-(3,5-tFo] ¥ - 1H-3] 2} &-1-)-9H-7F+ (25 mg, 78%) &
F5at

[361] 'H NMR (300 MHz, DMSO-dy) 6 13.67 (brs, 1H), 8.66 (s, 1H), 8.47-8.44 (m, 2H),
7.57-7.52 (t, 1H), 7.20-7.16 (dd, 1H), 6.16 (s, 1H), 3.87 (s, 3H), 2.69 (s, 3H), 2.23 (s,
3H).

[362] MS (ESI*): m/z 321.1 [M+H]*.
[363]

[364] A Al e 70 U1 #] A A o] 87

[365] A AL ol 19] (Step 2)0 A 5-w| &l 55 #-2- B 22k 3] vp-Zrof| ~ ] th Al T} k3t

HEA B gy 28 A E AREste], Ao 13 e Wi o R
3t71 35 60 YHERRL A AT o] 70 WA 879] SHh =S 7SS
[366]
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[367] [3%6]
A g 3= AT o] B
Al
o]
69 6-(3-HEAHY)- 'H NMR (300 MHz, DMSO-d6)
2-(3,5-tFol Wl e-1 |813.67 (brs, 1H), 8.66 (s, 1H),
H-3] 2} %-1-2)-9 |8.47-8.44 (m, 2H), 7.57-7.52 (t, 1H),
H-#F¢ 7.20-7.16 (dd, 1H), 6.16 (s, 1H), 3.87
(s, 3H), 2.69 (s, 3H), 2.23 (s, 3H).MS
(ESI+): m/z 321.1 [M+H]".
70 “m:w 6-(3-v| &A1 9 d)- |'"H NMR (300 MHz, DMSO-d) 6 8.69
ﬂ;‘“ O F2-G-EFLEA (s, 1H), 8.55 (m, 2H), 8.42-8.39 (d,
@ ) 9H-F ¢ 1H), 8.26-8.23 (d, 1H), 7.63-7.53 (m,
2H), 7.39-7.34 (t, 1H), 7.20-7.17 (d,
1H), 3.90 (s, 3H).MS (ESI+): m/z 321.1
[M+H]*.
71 W 6-(3-H S A Hd)- |'TH NMR (300 MHz, DMSO-d¢) 6
o ‘f“m; 2-(3-Al o} 191 )- [8.86-8.85 (1, 2H), 8.71 (s, 1H), 8.56 (m,
~ |9H-F¥ 2H), 8.01-7.99 (d, 1H), 7.82-7.77 (4,
1H), 7.60-7.54 (t, 1H), 7.20-7.18 (dd,
1H), 3.91 (s, 3H).MS (ESI*): m/z 328.1
[M+H]*.
72 /NH 6-(3-H S A Hd)- |'TH NMR (300 MHz, DMSO-d¢) 6
2-(4-=F2 29 |8.63-8.55 (m, SH), 7.55-7.52 (t, 1H),
H)-9H-7F3 7.41-7.35 (t, 2H), 7.19-7.16 (d, 1H),
3.89 (s, 3H).MS (ESI*): m/z 321.2
[M+H]*.
73 6-(3-H 5 A #d)- |'H NMR (300 MHz, DMSO-dq) 6 9.85
2-(4-3Fo| =5F-A]  |(brs, 1H), 8.57-8.55 (m, 3H), 8.41-8.38
7 d)-9H-+ (d, 2H), 7.56-7.51 (t, 1H), 7.18-7.15 (d,
1H), 6.93-6.91 (d, 2H), 3.90 (s,
3H).MS (ESI*): m/z 319.1 [M+H]".
74 ,{s"ﬁﬂ“ 6-(3-H| & A d)- ['H NMR (300 MHz, DMSO-d,) § 8.60
xc «uﬂ 2-(4-W EAH H)- |(s, 1H), 8.55 (m, 2H), 8.51-8.48 (d,
, o 9H-F 2H), 7.58-7.52 (t, 1H), 7.19-7.16 (dd,
1H), 7.13-7.10 (d, 2H), 3.90 (s, 3H),
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3.85 (s, 3H).MS (ESI¥): m/z 333.1
[M+H]*.

75 ~NH 6-(3-m = A 7l d)- |'H NMR (300 MHz, DMSO-dy) 6 8.63
oK [O-EE)OH-F (s, 1H), 8.55-8.53 (m, 2H), 8.46-8.43

® =l (d, 2H), 7.58-7.53 (t, 1H), 7.38-7.35 (d,
2H), 7.19-7.16 (dd, 1H), 3.90 (s, 3H),

2.40 (s, 3H).MS (ESI*): m/z 317.1
[M+H]*.

76 6-(3,5-CFo] H] & A] ['H NMR (300 MHz, DMSO-dg) 6 8.59
#Hd)-2-(5-o &4} (s, 1H), 8.13 (m, 2H), 7.84-7.82 (d,
(o] @ #-2-4)-9H- |1H), 6.96-6.95 (d, 1H), 6.75-6.73 (m,
T 1H), 3.88 (s, 6H), 2.92-2.84 (q, 2H),
1.33-1.28 (t, 3H).MS (ESI*): m/z 367.1

[M+H]*.

H

77 Naw 5-(6-(3,5-t}°] W] & ['TH NMR (300 MHz, DMSO-d) 6 8.72

0 ® oS, o | A EIE)-9H-F1- (s, 1H), 8.12 (br, 2H), 8.06-8.03 (m,
Y 2-)ybol 2. |2H), 6.75-6.74 (m, 1H), 3.88 (s,

R Y EH 6H).MS (ESI*): m/z 364.1 [M+H]*.

78 f-NH 6-(3,5-tF°| W =-A] |'TH NMR (300 MHz, DMSO-d¢) 6
. “ _|F)-2-31d-9H- [13.66 (brs, 1H), 8.66 (s, 1H), 8.56-8.54
Fd (d, 2H), 8.19 (s, 2H), 7.59-7.51 (m,
3H), 6.75 (s, 1H), 3.89 (s, 6H).MS (ESI

+): m/z 333.1 [M+H]".

79 »i&“”ﬁ 6-(3,5-tF°| W =-A] |'TH NMR (300 MHz, DMSO-d¢) 6
,wf’@,r Hd)-2-3-FF 2 |13.74 (brs, 1H), 8.70 (s, 1H), 8.41-8.39
‘ 2 E)-9H-F#  |(d, 1H), 8.25-8.21 (m, 3H), 7.66-.759
O (m, 1H), 7.40-7.35 (m, 1H), 6.76 (s,
1H), 3.89 (s, 6H).MS (ESI*): m/z 351.1
[M+H]".

80 6-(3-H &5 A]-5-(3- |['H NMR (300 MHz, DMSO-d;) 6 8.62
W EA I S8 d-1|(s, 1H), 7.77-7.73 (m, 2H), 6.29 (s,

-eh# d)-2-(3,5-  |1H), 6.15 (s, 1H), 4.12-4.11 (m, 1H),
tlol W El-1H-9]2}(3.83 (s, 3H), 3.53-3.45 (m, 2H),

Z-1-9)-9H-F% [3.38-3.35 (m, 2H), 3.30 (s, 3H), 2.70
(s, 3H), 2.22 (s, 3H), 2.13-2.07 (m,

2H).MS (ESI*): m/z 420 [M+H]".
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81

6-(3-1] = A -5-(3-
= A ) =2 -

|-ysg)-2-9d 9

H-7¢

'H NMR (300 MHz, DMSO-dy) 6 8.62
(s, 1H), 8.56-8.53 (d, 2H), 7.85-7.81 (d,
2H), 7.60-7.48 (m, 3H), 6.30-6.29 (m,
1H), 4.15-4.14 (m, 1H), 3.87 (s, 3H),

3.58-3.53 (m, 1H), 3.43-3.31 (m, 3H),
3.30 (s, 3H), 2.13-2.09 (m, 2H).MS

(ESI*): m/z 402.2 [M+H]*.

82

6-(3-1] = A -5-(3-
| EA] 9] F 2 -1
-hH#d)-2-(m-=
2)-9H-7F#

'H NMR (300 MHz, DMSO-d,) & 8.62
(s, 1H), 8.54-8.33 (m, 2H), 7.84-7.81

(m, 2H), 7.47-7.42 (t, 1H), 7.34-7.31

(d, 1H), 6.30-6.29 (m, 1H), 4.15-4.14
(d, 1H), 3.87 (s, 3H), 3.58-3.53 (m,

2H), 3.43-3.38 (m, 2H), 3.30 (s, 3H),

2.45 (s, 3H), 2.16-2.08 (m, 2H).MS

(EST*): m/z 415.2 [M+H]*.

83

o-C

N

3

Qrﬁ'f»’&
7

.

3-(6-(3-H = A-5+(
3-E| S Ee
-1-¢hH @ d)-9H-F
d2- Y E
2]

=

'H NMR (300 MHz, DMSO-dg) &

8.84-8.80 (m, 2H), 8.68 (s, 1H),

8.00-7.96 (m, 1H), 7.82-7.76 (m, 3H),
6.30-6.29 (m, 1H), 4.14-4.13 (m, 1H),
3.87 (s, 3H), 3.58-3.52 (m, 1H),

3.43-3.38 (m, 3H), 3.28 (s, 3H),

2.13-2.09 (m, 2H).MS (ESI): m/z 427
[M+H].

84

o-Ch

B

K'?NH

N oHy

3-(6-(3-H = A-5+(
3-w| EA 9 S
-1-2h)# d)-9H-F
-2-21)-2-w el W

FHEH

'H NMR (300 MHz, DMSO-d,) & 8.69
(s, 1H), 8.21-8.18 (dd, 1H), 7.93-7.90
(dd, 1H), 7.75 (brs, 1H), 7.59-7.54 (t,
1H), 6.28-6.27 (m, 1H), 4.13-4.12 (m,
1H), 3.83 (s, 3H), 3.54-3.49 (m, 1H),
3.39-3.32 (m, 3H), 3.31 (s, 3H), 2.80
(s, 3H), 2.13-2.07 (m, 2H).MS (ESI*):
m/z 441 [M+H]*.

85

s;‘na
5y

e

4-(6-(3- V| AT -5-(
3-w| EA 9 S
-1-90) 7] d)-9H-F
H-2-2h3 =

'H NMR (300 MHz, DMSO-dg) 6 8.51
(s, 1H), 8.39-8.36 (d, 2H), 7.85 (s, 3H),
7.79 (s, 1H), 6.92-6.90 (m, 2H),
6.28-6.26 (m, 1H), 4.14-4.13 (m, 1H),
3.86 (s, 3H), 3.57-3.52 (m, 2H),
3.42-3.34 (m, 2H), 3.33 (s, 3H),
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[373]

[374]
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2.15-2.08 (m, 2H).MS (ESI*): m/z 418
[M+H]*.

86

N@;«ﬂﬁ
o E g
= gﬁ
» Ol

6-(3-1] = A -5-(3-
| EA] 9] F 2 -1
-eh¥ld)-2-(4-m)
A9 d)-9H-3F
Gl

'H NMR (300 MHz, DMSO-dy) 6 8.52
(s, 1H), 8.50-8.47 (m, 2H), 7.85-7.81
(d, 2H), 7.12-7.09 (d, 2H), 6.29-6.28
(m, 1H), 4.15-4.14 (m, 1H), 3.86 (s,
3H), 3.85 (s, 3H), 3.58-3.52 (m, 2H),
3.43-3.30 (m, 2H), 2.13-2.12 (m,
2H).MS (ESI*): m/z 432 [M+H]*.

87

6-(3-(3-H| 5 A 31
g d-1-d)-5-1
gy d)-2-9d-9
H-7¢

'H NMR (300 MHz, DMSO-d,) & 8.65
(s, 1H), 8.56-8.54 (d, 2H), 7.99 (s, 2H),
7.57-7.51 (m, 3H), 6.61 (s, 1H), 4.14
(m, 1H), 3.58-3.53 (m, 1H), 3.41-3.34
(m, 3H), 3.30 (s, 3H), 2.41 (s, 3H), 2.13
(m, 2H).MS (ESI*): m/z 386.2 [M+H]*

AFd 2240l F22 7-EXTH-YE223-d13 u]d] A X

<HEZ4 7>

TsCl, TEA, DMAP

DCM, it, 12h

24-T}ol 2 2 TH-] F 2[2,3-d]¥ 1| H (5 g, 26.59 mmol)S Tlo] 2 2 v g

(DCM, 106 mL)°l] &3]3t & 4-FFld ¥

2 2}o] = (TsCl, 5.3 g, 27.92

mmol), 4-t}o] W & o} 1] - 3] 2] 1 (DMAP, 325 mg, 2.65 mmol)3} E &] o &l o}l
(TEA, 7.4 mL, 53.18 mmol)S 7}l th vh-&- o8 Al Lo A 12A] 11 vk 3
29t stell FHA| AT tol S22 et B2 5% T 25 {U15E T
S EFOoR 7xsto] 7St st w5tk Ao AFEE ol

ol A Elo] ER AA3}5 0] 2,4-Uho| F R E-7-EA7TH-¥] E 22

(6.87 g, 715%) S 533 th.
'H NMR (300 MHz, CDCL) 6 8.14-8.10 (d, 2H), 7.76-7.75 (d, 1H), 7.38-7.36 (d,

2H), 6.69-6.67 (d, 1H), 2.43 (s, 3H).
MS (ESI): m/z 343 [M+H]".

W
=
o
o
H
rd,

A Ao 88: 4-3-H FH A FH H)-2-(5-H & F2+-2-A)-7H-F] =F £ [2.3-d]F] Z] 1] & 2]
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A 2
[377] (Step 1) 2-SF 2 2 4-G-HEAHY)-7-E2 7H-3] =2 [2.3-d]3 & 7] o] A X
[378] <HF-&-21 81>

[379]
g** Pd(pphs)s, K2CO3
* )‘c ' DMEIH,0, 100°C, 1h
[380] A Al 19 (Step 19 &> WH o ® A A5},

-2 Z 4B EA A E)-7-EA-TH-I] F 2[2,3-d] 3] & 1| H (490 mg, 59%)
TS8Rt

[381] 'H NMR (300 MHz, CDCL;) § 8.17-8.14 (d, 2H), 7.76-7.75 (d, 1H), 7.55-7.26 (m,
5H), 7.09-7.05 (dd, 1H), 6.89-6.87 (d, 1H), 3.88 (s, 3H), 2.42 (s, 3H).

[382] MS (ESI*): m/z 414 [M+H]*.

[383]

[384] (Step 2) 4-3-v E A F I)-2-(5-w &l FFeF-2-91)-7-E A TH-
v Z22.3-d]¥ o] Az

[385] <Hk-g-2] 8-2>

[386] Ts
v
0 PdCl; .-E{WM} Qﬁf* N

177 CHONIHL0, 80°C, 12h

[387] A Aol 1¢] (Step 2)9F %8 Y 0 = A Ao,
4-(3-H EA o D)-2-(5-W| E F- -2-9)-7- B4 -7TH-9] B 2 [2,3-d] 9] &) 1] | (81 mg,
37%)& 533 Tk

[388]  'H NMR (300 MHz, CDCLy) & 8.28-8.23 (d, 2H), 7.72-7.71 (d, 1H), 7.61-7.59 (m,
1H), 7.46-7.41 (t, 1H), 7.34-7.31 (m, 3H), 7.07 (m, 1H), 6.86-6.85 (d, 1H), 6.22-6.21
(dd, 1H), 3.85 (s, 3H), 2.51 (s, 3H), 2.39 (s, 3H).

[389]  MS (ESI¥): m/z 460 [M+H]".

[390]

[391] (Step 3) 4-(3-w| FA A I)-2-(5-w & 7 5+-2-9)-TH-¥] E 2 [2.3-d|F] 2] 1] ©1 9
Az

[392] <HH-&2] 8-3>

[393]

NaOle

AN -
N J\@y—' THFMeOH, 80°C, 4h
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[394]

[395]

[396
[397
[398
[399

—t e e

[400]

371 (Step 2)°ll A 7 gt
4-(3-w| F Al A )-2-(5- ¥ '’ 5 -2-)-7- E AL -7H- 9 22,3-d] 9] 2] W] (40 mg,
0.087 mmol)- )| E g} &} o] = 5 5 ¢/H| §F-&- (THF/MeOH, 3mL/3mL)e]]
&35Sl o 25% v S A Y EF (NaOMe, 200 ul, 087)8 A 718l a1 80°Cof] A
4A 7 arElA T, A e o g 2131 B 71l slol| 5] Zt) o & olA| o] E 9}
ERFE 3 25 FU15E E“F FEFOR 71X 0}04 73t 8t
(3]

'H NMR (300 MHz, CDCL,) 8 11.46 (brs, 1H), 7.82-7.79 (m, 2H), 7.51-7.45 (m, 2H),
7.36-7.35 (d, 1H), 7.10-7.07 (dd, 1H), 6.87-6.85 (m, 1H), 6.24-6.23 (m, 1H), 3.94 (s,
3H), 2.53 (s, 3H).

MS (ESI*): m/z 306.1 [M+H]*.

A A4 89 A A A< 95

2941 889] (Step )OI A 3-15 A a0l = Shal hepat BB/ HLEAL
0 2E AT B, 28 Y0 oh] 7o e o 59
W4 959] BHEHE-S 58kl a, A ol 8891 (Step 2904 5 L 2 M EAT

ol 2~ E] 4l 3,5-tho] v el 3] e} & AF-g-aho] A A]el 699 (Step 2)9} e
a0 & 2] of] 939] B1FHE-S, A Ao 769 (Step 2)°l 4] 5-WE F-T-2-H EA
Y vpZoll 2B Al 5-u e Mto] @ 3l-2- B AL J Lol AH & AFESEe], A A
94 W =] 959] 3}FE= F53A

.

£ =

o}

oo
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A A]

o

=1

=]
A

o] ¥

88

4-(3-H| E A # )
2-(5-w e - -2-
d)-TH-I F =2,
3-d]¥ 2

'H NMR (300 MHz, CDCl;) 6 11.46
(brs, 1H), 7.82-7.79 (m, 2H), 7.51-7.45
(m, 2H), 7.36-7.35 (d, 1H), 7.10-7.07
(dd, 1H), 6.87-6.85 (m, 1H), 6.24-6.23
(m, 1H), 3.94 (s, 3H), 2.53 (s, 3H).MS
(ESI*): m/z 306.1 [M+H]*.

89

4-G-(EEEFL
2| SAH# E)-2
-(5-H & - T-2-
o)-7TH-9] Z =22,
3-d]¥ 2

'H NMR (300 MHz, DMSO-dg) &
12.33 (brs, 1H), 8.27-8.25 (d, 1H), 8.12
(s, 1H), 7.78-7.73 (t, 1H), 7.69-7.68 (d,
1H), 7.60-7.57 (d, 1H), 7.19-7.18 (d,
1H), 6.87-6.86 (d, 1H), 6.31-6.30 (d,
1H), 2.41 (s, 3H).MS (ESI*): m/z 360.1
[M+H].

90

4-(6-] =5 A 31 2
©-2-91)-2-(5-|

g #F@-2-2)-7H-

3] 2 2[2,3-d]¥)
g

'H NMR (300 MHz, DMSO-ds) o

12.17 (brs, 1H), 8.32-8.30 (d, 1H),

7.96-7.91 (t, 1H), 7.61 (s, 1H), 7.38 (s,
1H), 7.21-7.20 (d, 1H), 7.01-6.98 (d,

1H), 6.31 (s, 1H), 4.05 (s, 3H), 2.40 (s,
3H).MS (ESI*): m/z 307.1 [M+H]*.

91

4-(3,5-TFo] v &
Al 9 d)-2-(5-v
gl 2-2-2)-7H-
¥ &2 [2,3-d]¥]
SRl

'H NMR (300 MHz, DMSO-ds) o
12.24 (brs, 1H), 7.63-7.62 (d, 1H),
7.29-7.28 (d, 2H), 7.18-7.17 (d, 1H),
6.83-6.81 (d, 1H), 6.17-6.70 (t, 1H),
6.31-6.29 (dd, 1H), 3.87 (s, 6H), 2.39
(s, 3H).MS (ESI*): m/z 336.1 [M+H]*.

92

4-(3-(N-(2-"| =
Aol &)-N-# &)
Ad)-2-(5-H E
T #F-2-4)-7H-9]
EE2[2,3-d]¥] ¥
=R

I

'H NMR (300 MHz, CDCL) 6 9.98

(brs, 1H), 7.58-7.57 (m, 1H), 7.50-7.43
(m, 2H), 7.40-7.36 (m, 1H), 7.37-7.35
(m, 1H), 7.33-7.32 (d, 1H), 6.91-6.85

(m, 2H), 6.21-6.20 (dd, 1H), 3.64 (s,

4H), 3.39 (s, 3H), 3.10 (s, 3H), 2.50 (s,
3H).MS (ESI*): m/z 363.1 [M+H]*.
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93 4-(3-W & Al d) ['TH NMR (300 MHz, CDCL,) 6 12.04
-2-(3,5-t}o] W €l - |(brs, 1H), 7.85-7.81 (m, 2H), 7.55-7.53

[402]
[403]
[404]

[405]

[406]

1H-7] 2}&-1-¢)-
7H-3] & = [2,3-d]
ol R =]

(m, 1H), 7.50-7.48 (d, 1H), 7.12-7.09

(m, 1H), 6.90-6.88 (m, 1H), 6.12 (s,

1H), 3.94 (s, 3H), 2.88 (s, 3H), 2.45 (s,
3H).MS (ESI*): m/z 320.1 [M+H]*.

94

4-(3,5-tFo] v &
AD-2-(5-H A
o] 2. #-2-4)-7H-
¥ & 2[2,3-d]¥)
gl

'H NMR (300 MHz, CDCL) & 9.58

(brs, 1H), 7.90-7.89 (d, 1H), 7.41-7.40
(d, 2H), 7.34-7.33 (m, 1H), 6.87-6.84
(m, 2H), 6.66-6.64 (t, 1H), 3.93 (s, 6H),
2.58 (s, 3H).MS (ESI): m/z 352.1

[M+H].

95

(R)-4-3-((H E=}
Stol = B2 - eh-3-
D= AN E)-2-(
5-vE o] 25l
2-)-7H-¥ 2]
2,3-d1¥ e

'H NMR (300 MHz, CDCl;) 6 10.16
(brs, 1H), 7.90-7.89 (d, 1H), 7.84-7.79
(m, 2H), 7.51-7.45 (t, 1H), 7.37-7.36
(m, 1H), 7.07-7.04 (m, 1H), 6.86-6.84
(m, 2H), 5.10 (s, 1H), 4.11-4.10 (d,
2H), 4.07-4.02 (m, 1H), 4.00-3.95 (m,
IH), 2.59 (s, 3H), 2.34-2.56 (m,
2H).MS (ESI*): m/z 378.1 [M+H]*.
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(50 mM Tris-HC1 (pH 7.4), 10 mM MgCl,, 2 Ul/ml ADA)3} $}7|
sharzl ek 3let e H 5 E R A 2 e F 22°Col A 12038 1F vl YF ekt
o] A<l A3 A %=+ 10 uM 2] NECA(5'-N-Ethylcarboxaminidoadenosine) 7+
A= AH A S E AT mj o] EHAIEELS 1H] 0.3%2]
PEI(polyethylenimine)ol| ¥7Ht 2] A ZE (GF/B, Packard)E % 3l
A F2 e ol A AEatA o] 23t A ) 1 F 2F7HE 50 mM 2] Tris-HC19} 96-A] &
A3 428 7] 7] (Unifilter, Packard) & AF-83Fo] o 2] M M| & &} At} npx] et o2
g & e ar AE o)A ZHe| Y (Microscint 0, Packard)S AF&3Fo] Al E #o] A
Al5>71 (Topcount, Packard)ol| 4| WAl5-& AlAst 3l T},

Algol di gk Aah= AR =] I A2A F=&-Aof] T gk 5o0] A<l

o M -y )
rodm LA % oo
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e
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[409] [3%8]

A2A F8-A A3 2818 (%)

2 A4 @ 50 nM 2 A4 @ 50 nM 2 A] o] @ 50 nM
1 76 33 56 65 95
2 89 34 99 66 90
3 93 35 99 67 89
4 86 36 85 68 94
5 77 37 95 69 50
6 79 38 84 70 83
7 92 39 56 71 79
8 24 40 95 72 66
9 76 41 95 73 89
10 73 42 95 74 27
11 90 43 95 75 69
12 90 44 90 76 20
13 90 45 90 77 94
14 90 46 >80 78 90
15 ND 47 >80 79 60
16 44 48 >80 80 >80
17 67 49 >80 81 >80
18 78 50 >80 82 >80
19 77 51 >80 83 >80
20 90 52 >80 84 >80
21 99 53 >80 85 >80
22 99 54 >80 86 >80
23 80 55 >80 87 99
24 93 56 >80 88 76
25 82 57 >80 89 61
26 90 58 >80 90 33
27 88 59 >80 91 90
28 89 60 90 92 82
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29 83 61 99 93 66
30 85 62 99 94 72
31 95 63 99 95 90
32 84 64 99

[410]
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[T 4]

[ 5]

[ 6]

(7478 7]

A 18kel] Aoy A,
7] S el ZotH & C, , FEl 2ol o, N, 0 & S& o] Fo]

2
o
N
o —

2 88 7t 4.
A 18kel] oA,

SEEEPDE LR PR E P

A 18kel] Aoy A,

SH71 1) WA 95)9] stEE 2 o] Fojd o7 HEH Ay = A&
Ex o2 3hi= 315 = o9 of8lH o7 5] ] 7 ek

1) 6-(3-Wl 5 A 3 d)-2-(5-1 & F H-2-)-9H-F &,

2) N.N-tho] v €l -3-(2-(5- 1 & 4 &-2-)-9H-+ T -6- ) oL d H;

3) 6-3-(Hl Aol )3 d)-2-(5- Wil & - 7F-2-)- 9H-+H;

4) 6-(-(E ) EF 2 2| 5 AN d)-2-(5- 1 & 5 7-2-2)-9H-F 9

5) 6-(3-AoF v d)-2-(5-v & F -2-2)-9H-F ¢

6) 6-(N-1 & -3-1l 2= o} 1] 52)-2-(5-v & - ¢F-2-2)-9H- 7+ ;

7) 6-(3-(HI & A ) ¥ ) 2-(5-M 'L #-2-2)-9H-11 |

8) 6-(6-H 5 Al 7] 2] ' -2-2)-2-(5-¥ ' - &-2-2)-9H-F ¢

9) 6-(3-M 5 A1 2)-2-(5-H & F H-2-)-9H-F &,

10) 6-2-3%F L 2-3-1| F A1 9 d)-2-(5-v & - -2-2)-9H- 771

11) 6-(3,5-tFo| Wl 5 A o] d)-2-(5-l| & 3 &-2-)-9H-F &,

12) 6-(3-0}0] 2 3 2 Z A5 1| F A ) )-2-(5-vi | - -2-2)-9H-F 7
13)

6-(3-H FA-5-(E 2] & F . 2 | 5 A d)-2-(5- & 5 -2-2)-9H-+ ¢ ;
14) 6-(3-7 5 A]-5-A] o} 2 3] ' )-2-(5-m 57 2-2-)-9H-7F-© ;

15) 3-9] 5 A[-N,N-t} o] # & -5-(2-(5-7 & 3 2-2-2)-9H-7F ¢-6- ol d 9,
16)

6-(3-F R Z-5(E T ZF 2| E A A d)-2-(5-1 & 37 TF-2-Y)-9H-
17)

6-(3-A oF m-5-(E 2] & F 2 2| S A3 )-2-(5-H | 7 2F-2- 2 )-9H-
18)

©

=y
A

=y
A
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6-(3-0}O] AZ ZEZAS(EP S F L2 EADI Y)-2-(5-W & FT-2-2)-9

H-39;

19)

6-(3-(AFol & FAD-5-(EE EF 2| S AN #H E)-2-(5- 1 2 5 T-2-
)-9H-W%,

20) 6-(3-M E-A]-5-H & | J)-2-(5- & F T-2-2)-9H-FH;

21)

6-(3-M 5 A]-5-(2-(5-M & F #-2-)-9H-F7F & -6- ) 3 W] §h& Fofu] =

22) 6-(3-HE-5-(M E e H-1-LdH F ) 1%)2(5 ] 2 - 22-91)-9H-F 9 ;

'

23) 6-(2,6-TFo) H| & A] 1] 2] H-4-Y)-2- (5 uﬂ el)-9H-F¢;
24) 6-(3-H = A 2 )-2-(5-H & A o] & )9H vﬂ
25) 6-(3-(H E Mo 93 d)-2-(5-v & M}o]g 2)-9H-3F¢;

O 3

26) 6-(3,5-Tho] W 5 A] 7] | )-2-(5-H & M o] & 2)-9H-¢;

27) 6-(3-(2-H| F- A o) AN | H)-2-(5-v & - -2 )9H F&,

28) (R)-6-(3-((Fl E g}k &-3- )= AN 3 d)-2-(5- 1 TFek-2-9)- 9H-7F 9
29) 6-(3-((1-1 & 3] 7] 2] 1 -3-2)= A H J)-2-(5-1] & 55 T-2- OE‘) 9H-¢;
30) 6-(3-(AFo] F 2 HE S AD-5-#] FA] 3 d)-2-(5-H & F
3D) 6-(3-(Atel ZF 2 A E S AD-5-w E 7 d)-2-(5-H & 5 -
32)

(R)-6-(3-H| 5 A|-5-((Hl E sl o] = 2 37 &3-S AD 3l )-2-(5-H E - 22
A)-9H-77 7,

33)

(R)-2-(5-H & F&-2-D)-6-3-((H| Ed} o] = 2 F-&-3-2H) 2 AD-5«(Eg &

F 2| E AN A H)-9H-¢;

34)

(R)-6-(3-H & -5-((B| Eg} sl o] =2 F T-3-2)S AN 3 )-2-(5-1 & 5 &-2-

A)-9H-7 %,

35)

(R)-6-(3-(CFI E2h31- @3- )= A 3 d)-2-(5- v @ Ak o] @ #1-2-2)-9H-57- /1
36)

N-(2-1] 5 Aol )-N-v ' -3-(2-(5- v 2 - #-2-1)-9H- - #1-6- ) ob H 71

37) 6-(3-(3-H & A 9] E 2] Wl-1-)H d)-2-(5-m & F #-2-D)-9H-F ¥ ;
38) 6-(3-(4-H E A 1] # 2] - 1- )| H)-2-(5- ] S E= 0 JE-1 ) S HE= i

39) 6-(3-(4-W & 3] #H) 2} 71 -1- )3 lé)z(s | gl )9Hva
40) 6-(3-H 5 A]-5-(F] E & -1-) @) d)-2-(5- 1 &-2-2)-9H- %
41)

6-(3-W FA]-5-3-H H A 9] Z Yo d)-2-(5-H & 2])-9H-3&
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42)
(R)-6-(3-H| F-A]-5-3-W| H- A 1] & 2] ©-1-2) s )-2-(5- ) &l 35 -2-)-9H-
F&,

43)

(9)-6-(3-H| F-A]-5-3-H| E-A1 I E 2] H-1-) | F)-2-(5- v & FF &-2-2)-9H-
F&,

44)

(8)-6-(3-(3-AN &A1 ] F 2] H-1-)-5-v FA] 2l d)-2-(5- vl & 57 &F-2- ) -9H-
F&,

45)

(S)-6-(3-(3-oFo]l A Z ZZA| 3] E 2] |- 1-)-5-¥| F- A 7 d)-2-(5-H & 47 22
-)-9H-7F-;

46)

(R)-6-(3-(3-ZF 229 & d-1-A)-5-v H A F d)-2-(5-vl & 7 -2-2)-9
H-39;

47)

(8)-6-3-(3-ZF L 29 ZFd-1-Y)-5- v E A A d)-2-(5-v & F T-2-2)-9
H-39;

48)

6-(3-(3,3-Tho| EF L 29 F & H-1-)-5- W F A 7 )-2-(5-# & 57 T-2-)
-9H-77¢;

49)

6-(3-H E-Al-5-(3-¥ & 9] & 2 ©-1- )l )-2-(5-H & 95 2-2-)-9H- 7 ¥
50)

6-(3-(3,3-Thol Wl € 2] F 2] - 1-)-5-v F Al 2l d)-2-(5- 1l & 37 2F-2- ) -9H-
F&,

51) 6-(3-H| FA]-5-3) 3| 2] |- 1- 3] F)-2-(5-w & 55 T-2-)-9H-5F =1,
52)

6-(3-1 5 A]-5-3-w| E-A ) 7 2] - 1- )] )-2-(5-H 2 F #-2-<)-9H-

2

=¥
A

53)

6-(3-1 5 Al -5-(4- v E-A 1) 7 2] - 1- )y o] )-2-(5-H 2 F 2-2-<)-9H-
54)

6-(3-(4-EF L2 9] 7 2] H-1-)-5-1| FA] 7 | )-2-(5-# & 5 -2-A)-9H-5F
;

55)

6-(3-H FAl-5-(3-(Edtol EF 2 2 E) ¥ ) 2l d-1-2)#l d)-2-(5-H & 5F

=¥
A
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-2-)-9H-F %1,

56) 6-(3-(oFol Q1 & ®1-2-)-5-1]| = A 91 | )-2-(5- M & 37 &F-2-)-9H- 79 ;
57)

1-(3-H FA]-5-2-(5-M & 5F &-2-)-9H-F ¢ -6-2) 7 H)-1,2,3,4- H E &} 5}
ol =B I E|;

58)

6-(3-H - A -5-(2-(5-H & 7 F-2-)-9H-F A -6- ) 3 D)-2-(5- v & - F-2-
21)-5,6,7,8-E| Eg}dlo] = 2-1,6-LF 2 E] €]

59)

N-(3-H] 5 A]-5-2-(5- 1 & 37 &-2- ) -9H- 3+ -6- ) ¥ D) el Eg}slo] =22
H-3] &-4-0}7l;

60)
6-(3-3-H S A 9] Z & d-1-)-5-1 & = d)-2-(5- 1 & 5 #-2-)-9H-57
61)

6-2-ZF QL &E-3-3-W| EHA 7] F 2 T-1-)-5-v & o d)-2-(5- | & - -2-d
)-9H-7F 25

62)

6-3-B-HEA I F e H-1-9)-5-(E g HF 2 2 v €) v d)-2-(5-H ' 57 -
2-2)-9H-7F¥;

63)

6-(3-oFol A 2 5-(3-v FHA 9] F 2] H-1-d) 3l d)-2-(5-W e 7 F-2-)-9
H-7F¢;

64)

6-(3-G-HEA I F2 H-1-)-5-(EHZF L2 S A d)-2-(5-H & F
&-2-2)-9H-F#;

65)

6-(3-oFol AZ R ZALS-3- W A F FHd-1-2)¥ d)-2-(5-H e Feh-2-d
)-9H-7+-¢;

66) 6-(7-(3-M| 5 A T & &) l-1-)-2,3-t} o] SFo| = 2wl 2 55 7-5-)-
2-(5-v & F-2-)-9H-FH;

67) N-3-(2-(5-H & F #-2-)-9H-F & -6-¢) 3 d o} A E o] =

68) N-3-(2-(5-H & F #-2-)-9H-F H-6-¢H)d| d o} 1 H o] =

69) 6-(3-H 5 A 7 d)-2-(3,5-tho] ¥ & - 1H- 9] 2} &-1-Y)-9H-FH ;

70) 6-(3-H 5 Al 2 H)-2-(3-Z F 2. 2 3 )-9H-F
71) 6-(3-H Z- Al 7 H)-2-(3-A] o} = 3] J)-9H- 5 ¢ ;

72) 6-(3-H EA] 7 d)-2-(4-Z F 9 2 7 Jd)-9H-F &,
73) 6-(3-H| 5 A| #H d)-2-(4-3F0| =5-A| #H D)-9H-+ 9 ;
74) 6-(3-H| E-A] 7 H)-2-(4-v F- Al 7 H)-9OH-FH;
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75) 6-(3-1 5 Al 3 )-2-(p-5 H)-9H-F

76) 6-(3,5-tF o] W] 5 Al 5| d)-2-(5-o| d Hpo] @ #H-2-)-9H-FH ;

77) 5-(6-(3,5-tho] ¥ F-A] 7| | ))-9H-37- 71 -2- 2 )/5’\}019.%1—2—7}5141%%;
78) 6-(3,5-tho] v Al 3] d)-2-31] ' -9H-FH;

79) 6-(3,5-tFol W H A 3 d)-2-3-FF L. 23 d)-9H-7F ¢,

80)

6-(3-Fl HAl-5-(3- W F A 7] E 2 W-1-9) 31 )-2-(3,5-Thol Wi & - 1H- 31 2 -
1-¢)-9H-F =1,

81) 6-(3-H| & A]-5-3-w| E- A 1] E a2l el-1-Y *]é) 2-9d-9H-F¢;

82) 6-(3-#1 HA]-5-(3-] H A 9] E 2] 1 -1-2) 2] H)-2-(m-5 H)-9H-F H;

83)

3-(6-3-F1 EA-5-3-H E A 9 S 2] - 1-) ¥ E)-9H-F A 2- w2z EH
84)

3-(6-(3-F1 EA-5-3-Hl F A 3] & 2] - 1-2) 3 J)-9H-5F ¢ -2-)-2-m & ] 2
quj/]’

85) 4-(6-(3-H HA-5-3-H FA 9] E 2] - 1- ) =l H)-9H- 9 -2- ) 7l <55
86)

6-(3-H E-Al-5-(3-H| FA 9] & 2] ©-1-9)H 3 d)-2-(4-¥| F A1 9 D)-9H

87) 6-(3-(3-M A 9] & 2] -1-<)-5- & 2 d)-2- 2] d-9H- &

88) 4-(3-H| A # d)-2-(5- ¥ & - 2-2-)-7TH- 9] & 2 [2,3-d] 9] 2] v

89)

4-B-(EQZF 2 E AN d)-2-(5-M E F #-2-2)-7H-3] & 2 [2,3-d] ¥
R

90)

4-(6-v| 5 4] 1) 2] -2-1)-2-(5- v ' - @-2-)-7H- 7] & 2[2,3-d] ¥ 2] v |
91)

4-(3,5-tFol | = Al 3 d)-2-(5- vl E 35 -2 H-¥] & 2[2,3-d]¥ 2] 7]

92)

4-(3-(N-(2-7) Z- Al o &)-N-Hl &) 3] e )-2-(5- W | - &-2-)-7TH- 9] = = 2,3-
dj¥ gjm el

93)

4-(3-1 Z A H 9)-2-3,5-th o] Wl & -1H-3) 2} - 1-2)-7H-3) = 2 [2,3-d]¥] ¢
IR
94)

4-(3,5-Tho] Wl FA])-2-(5-H & Ao] @ 31-2-)-7TH-7] & 2 [2,3-d] ] 2] 7]

2k
=

95)
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