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30> (RE)-N-(4-((5-2 B 2-4-(3-Z 5 9 2 3| 35 A )21 2 A] o] o Yo} ] )7 =
AlFAYER-6-)-3-(1-M 2 1) Fe d-2-)oka ool =;

31> (RE)-N-(4-((5-F 2 2 4-(3-F F 23 % A)2-v| 54| 7 o} 1] 1) 7w
AlFAUYER-6-9)-3-(F F ] H-2-2)ok A Holwfo] =;

32> (R,E)-N-(4-((4-([1,2,4] ET}ol o} Z 2 [1,5-a] 9] ] H-7-<
EAl s )ol] ) 7- W B Al A v E -6-)-3-(1-H 2 7] F 2
ol =,

33> (R.E)-N-(4-((5-F B 2-2- 5 Al -4-(3] 2] ©-2- 9 S Ay Yol 1] 1) 7- 1] 4]
AEH-6-U)-3-(1-vE 9 Zg H-2-d)ot A Holujo] =;

34> (R,E)-N-(8-((4-([1,2,4| Eg}ol o} 2 2 [1,5-a] 3] 2] T -7-L £ A])-2-1]| E-A]-5-]
2ol d)obn] =) 9] 2 v 2[5,4-d] 9] 2 1] -2-2)-3-(1- W 9] 2] ©-2-)oh A o}
npo] =

35> (E)-N-(4-((4-([1,2,4) E &} o) o} &2 [1,5-a] ¥ &] ©1-7-LD S A])-2- W] E- A -5
H dyorn] m)-7-1] T A] F 1y 21 -6-2)-3-2-1] & -2-0} A} uo] AFo] £ 2(3.1.0]F)
2b-3-dyofAHolnfo] =

36> (B)-N-(4-((4-([1,2,4] E 2kl ob & 2 [1,5-a] 9] 2] H-7- A S A)-2-1 5 4] -5-v &
A dyobu] ). 7- | FA Y E A -6-)-3-(1-H & 7] o) 2] F-2- Yol A ool =5

37> (S.E)-N-(4-((4-([1.2.4] E g} o] o} & [1,5-a] ] 2] D-7- & A])-2- W] 5 A] 5w
2o d)obn w)-7- W FA A E 2 -6-)-3-(1-W 2 9] S 2] | -2-)op AL o}l o]

.

38> (E)-N-(4-((4-([1,2 4| E 2o o} & 2 [1,5-a] ] 2] ©-7-L S A])-2- vl 4] -5-v &
) dyobu] m)-7-u]| T A] U} F 2 -6-2)-4-((1,1-Th o] % A S H] E @} sFo] = 2 2H-%
o] @ 3] &-4-)opr| i) E-2-dlofwfo] =

39> (BE)-N-(4-((4-([1,2 4| E gl o} 2 [1,5-a] 9] 2] ©-7-L S A)-2- vl 5 4] -5- v
o d)ou] ) 7-w| F A A E-6-)-4-(5-3F O] EFA| | ALsto] = ZAFo] 2 2
BHel 9 &-2(1H)- &) E-2-dlopto] =,

40> (E)-N-(4-((4-([1,2. 4] ET}ol o} £ 2[1,5-a] 9] 2] 1 -7-D 5 A)-2-v] A -5-m &
A dyohn] ) 7- W E A A -6-Y)-4-(2-2 Ab-6-0} AL 2~ 3] 23,318 §h-6-2) -
E_2-¢llo}u}ol =;

41> (R,E)-N-(4-((4-([1,2,4| ET}ol o} Z Z[1,5-a] 9] 2] T -7- A = A])-2- 1] 5 A]-5-1]]
o d)obn] ) 7-H E A FH HE - -6-2)-2- 5 F L 2-3-(1-H ' 9] E 2 -2-2)o)
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42> (R,E)-N-(4-((3-F 2 2-4-3-ZF 22| 5 AD)-2-v| HA ) Yo} 1] 1) 7-1) &
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43> (Z)-N-(4-((4-([1,2, 4| EFo] o} F 2 [1,5-a]F] 2] H-7-L S A)-2- v Z-A]-5-1 &
Hdyohn] ) 7-w| EAl AU H-6-Y)-2-ZF 0 2 3 (1-v ey E g d-2-2)ol =
Holnjol =,

44> (S,E)-N-(4-((4-([1,2, 4| ET}ol o} E[1,5-a] 7] 2] H1-7-Y 5 A])-2- W] 5 A]-5-1]
o d)ob]| ) 7- | EA| A UEH-6-2)-2- 5 F 2 3-(1-H € 9] E2] d-2-)ol
Adolnjol =,

45> (R,E)-N-(4-((4-([1,2,4| Eg}o] o} F 2 [1,5-a] ] 2] T -7- L H A])-2-1] F-A] -5-

H e s d)obr] 1) 7- W E A FH S -6-D)-2- 5 F L 2-3-(1-F EH-5-5 49 F
H-2-¢)ol A Holnlo] =

46> (R,E)-N-(4-((4-([1 2, 4| Eg}ol o} F Z[1,5-a] 9] 2] H-7- A - AD-2- 1| F A 3] )
ob] 1)-7-M FA A UEH-6-2)-2- 5 F L 2-3-(1-H E ¥ E e |-2-d)op L - of
mhol =,

47> (R,E)-N-(4-((4-([1, 2, 4| E}ol o} F 2 [1,5-¢] ¥ 2] 1] T -7- A & A])-2- 1] - A] -5-
v g s d)oln] ) 7- W FA F 2 1l-6-)-2-F F L 2 -3-(1-H " 9] F e d-2-d
o}z Holnjol =;

48> (R,Z)-N-(4-((4-([1,2,4| E&}o]l o} 2 2 [1,5-c] ¥ # 1] -7-L - A])-2- ] F-A]-5-
w e s dyoln] w)-7-W E A A S -6-)-2- 5 F L 2 -3-(1-W E ] FeH-2-9)
o}z Holnlol =;
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W E A H) d)olu] ) 7-H EA A UZEH-6-Y)-2-ZEF 2 23 (1-HE ¥ E ¢ d-2-
Adyol 7 Holnjo] =;

50> (R,Z)-N-(4-((4-([1, 24| ET}ol o} Z 2 [1,5-a] 9 2] H-7-D 2 X])-5-ZF Q &2 2.
W E A H) d)opu] ) 7-H EA| A YUEH-6-Y)-2-EF 2 23 (1-H E ¥ E ¢ d-2-
Adyol 7 Holnjo] =;

51> (R.E)-N-(4-((4-([1,2.4| Eg}ol o} = & [1,5-a) 9] &) H-7-L = A])-5-F 2 2-2-1
ENH)olu] ) 7- W EA AU EH 6-D)2-ZF 0 2 3 (1-WE g Eed2-o
o}z Holulo]l =;

52> (R,E)-N-(4-((4-([1 2, 4| ET}ol o} &= 2 [1,5-a] 9] 2] H-7- LD Z-A])-2- 1] F-A]-5-1]
dad)oh] )7 EA A UE #-6-9)-3-(1-o F ¥ E 2] |-2-91)-2- 5 F 2 o}
Adolujol =,

53> (R,E)-N-(4-((4-([1,2.4| Eg}tol o} = 2 [1,5-a]¥] & H-7-L S A])-2-H]| E A -5-(E
gho] EF e 2 ehyu ol ) 7- W E A A S -6-Y)-2- S F 2 2-3-(1-W E
¥ &g d-2-)ot T Holmto] =

54> (R,Z)-N-(4-((4-([1,2,4| E}tol o} 2 [1,5-a]¥] &) H-7-L = A])-2-M]| E A -5-(E
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¥ &g d-2-2)ot A Hofmto] =
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[214]
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[221]
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[225]
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npol =,
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mthE-5-eh) S AN I ) obv] ) F S H-6-9)-3-(1-H E 9] E 2 | -2-)o AL H of
mhol =,
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v ehE-5- ) S AN ) ok ) FAHE Rl-6-2)-3-(1-H 9] E 2l | -2- <)ok o}
nfo] =

58> (R,Z)-N-(4-((5- 2 2-2-¥ F A -4-((1- & - 1H-Hl 2 [d] o] ] Th2-5- )5 AT)
Aol ) 7-H HE A A UEH-6-)-2-FF L 2-3-(1-HE 3] E 2 d-2-)ol =
Holwlol =,

59> (R,E)-N-(4-((5- 2 2-2-¥ F Al -4-((1- P & - 1H-#l 2 [d] o] ] Th2-5- )5 AT)
Aol ) 7-H HE A A UEA-6-)-2-FF L 2-3-(1-H 2 3] &2 d-2-)ol =
olnjol =,

60> (R,E)-2-Z F & Z-N-(4-((5- = F L 22-W| Z A 4-((1-W & - 1H- M Z[d] o] ] T}
Z-5- ) AN H ) ob ] ) 7-H AT U E A -6-2)-3-(1-H E 9] F 2] 2- 2o}
L™ olnfol =,

61> (R,Z)-2-ZF L Z-N-(4-((5- = F L2 -2-¥| F A -4-((1-# & -1H- W 2 [d]°] 7] T}
E-5-)EADH ) ob ] 1n)-7- | FE A F b E - -6-)-3-(1-W 1] F 2] -2-)of
A dofutol =,

62> (R,E)-2- 57 @ Z-N-(7-H F Al -4-((2- ] AT -5- v & -4-(F] 5 2 |1-6- A 5 A])
Fd)orr] i) H hE-6-U)-3-(1-H & 9] F 2l -2-d)ot A ool =

63> (R,Z)-2-EF Q Z-N-(7-H F Al -4-((2- W FA]-5- 1 & -4-(F] 35 2 = -6- D5 Al
H ol m)F U E 2-6-2)-3-(1- & 3] S 2] d-2-)o} T Holmlo] =

64> (R,Z)-2- 37 Z-N-(7-¥ FA-4-(2- 1 5 A]-5- v -4-(F &k 7ll-2- A 54
g d)obr] ey AUEH-6-U)-3-(1-W B 9] F 2 -2-A)of A Hopnpo] =

65> (R,E)-2-3 7 © Z-N-(7-¥ F-A-4-(2- 1 5 A]-5- v -4- (L} 2 2 7ll-2- A 54
D)o m)FEA-6-)-3-(1-ME 3] E 2 d-2-)ol A Hoprtol] =

66> (R,E)-N-(4-((4-(Hl Z[d] S AFE-6- L S A)-2-W] F- A -5- W € 3] o} 1] 152)-7-w]
EAFAUYEA-6-2)-2-ZF L 23-(1-HE 9 S8 d-2-d)ot A ofnfol =

67> (R,E)-2-ZF L 2 -N-(7-H FA] -4-((2- v & A]-5- v & -4-(2-W & Wl 2 [d] = A
E-5-D)y Aot =) FAUE - -6-)-3-(1- & 9] F 2] | -2-d Yol A H o o]

.

68> (R,Z)-2-Z F 9 2 N-(7-H| & A] -4-((2- 7| 5 A] -5- 7] &l -4-((2- 7 &l 2= [ ]S A}
F-5-D)&AhIl o] ) A UE - -6-)-3-(1-H 2 9] F 2] | -2- Yol A H o o]

.
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[233]

[234]

[235]

[236]

[237]

[238]

69> (B)-2-&F 2 2 -N-(4-((4-((2-3F o] =5 A -2,3-t} o] B o] == 2 Wl [ d ]S A& -5-
)5 AN-2-#1F A 5w E 3] Yo ] 1) 7- W F A F L5 /' -6- A )-3-(R)-1- 1] 2 ]
Eod-2-d)ota ol =g

70> (Z)-2-3 F 2 Z-N-(4-((4-((2-3F o] =5 A -2,3-t} o] BF o] = 2 Wl [ d ]S A& -5-
D EAD-2-1FAL-5- v s ) ob ] )-7- v S A F 15 #-6-91)-3-((R)-1-7 ' )
Fed-2-d)otadofrtol =g

71> (R,E)-2-& F L & -N-(7-H F Al -4-(2- ¥ F A1 -5- 7w & -4-((1- P | -2-5 & 1,2-
tholstol 2w 9] 2l d-4-) S A2 ) obr| =) F vhE 7-6-)-3-(1-# & 9] &
H-2-e)ofg - oppol &=y

72> (R,E)-N-(4-((4-([1,2,4] E &} o} & [ 1,5-a] ¥ 2] H-6- & A])-2- v F-A]-5-1]]
g d)obr] ) 7-w FA A HE R -6-U)-2-5 F L 2-3-(1-H " 9] S -2-2)o}
L™ ofmtol =

73> (R,Z)-N-(4-((4-([1,2,4] E o) o} & [ 1,5-a] T 2] H-6-L & A])-2- v F-A]-5-1]]
g d)obr] o) 7-w FA A HE R -6-)-2-5 F L 2-3-(1-H " 9] S -2-2)of
L™ ofmtol =,

74> (R,E)-2-F F Q. Z-N-(7-1 F-A]-4-((2- W] 5 A]-5-1 & -4- 5] 55 A ] Yo 1] 1)
AtEH-6-9)3-(1-H 2 1) F2)d-2-A)of A ofpwfo] =

75> (R,E)-2- 5 F L E-N-(4-((4-(e1 M Tk 2 [ 1,2-a] 9] 2] H-7-L S A])-2- W] F- A -5- 1]
g d)ot] =) 7-w F A AU S -6-2)-3-(1-1 2 3] E 2] d-2-) ok A F o} o]

—y

76> (R,Z2)-2-5 5 2 2 -N-(4-((4-(o] W] Tk [1,2-a] 9] 2] -7- 2 & A])-2-H] 5 4] -5-1]
2o d)obn w)-7- W FA A E 2 -6-)-3-(1-W 2 9] S 2] | -2-)op AL o}l o]

.

77> (R,E)-2-E F @ &-N-(4-((4-(] 1 TF 2 [ 1,2-¢] 7] 2] 1] 7.2 8- AT )2 v - A] -5
w8 g Jyolu] 1) 7-w| EA| F YEH-6-Y)-3-(1-1 & 3] Z & -2-Y)o} 77 H o}
ol

78> (R,E)-N-(8-((4-([1 2, 4| ET}ol o} Z & [1,5-a] 9] 2] P -7- 2D 2 X] )-2- 1] = A] -5-1]
g d)olu] vy v £ [5,4-d]F] 2 v H-2-)-2-Z F L 2 -3-(1-HE ¥ 2 H-2-
ol Holujo] =,

79> (R,E)-2-5 F Q 2 -N-(7-W F Al -4-((2- ¥ F Al -5- v E-4-(] 2} & 2 [1,5-a]¥] 2]
1 d-6-A 2 AN H| ol n] ) A £ -6-)-3-(1-H &l 9] E 2] | -2-)ol =z H o)}
ol =,

80> (R,Z)-2-Z F 2 B -N-(7-H| Z-A] -4-((2-W| Z ] -5-W| &l -4-(3) &} 2 2 [1,5-a] 9] &)
1 do6-A 2 Ao Hyoln] ) A £ -6-2)-3-(1-H &l 3] E 2] W -2-2)ol =z H o}
ol =,

81> (R,E)-N-(4-((4-(H Z[d] o] o}5-6- L £ Al )-2- 1 F A -5-) & 3] Yo} 1] =)-7-
HEAAGED-6-2)-2-5F 2 2-3-(1-H 9] Fe d-2-d)ot A Hofnfo] =,
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[239] 82> (RZ)-N-(4-((4-CHZ[d]¥ o] o} &-6- LA FA])-2-1 F-A]-5- E ] Yo} 1] 1r)-7-
HEA A YE--6-Y)-2-5F 2 2-3-(1-1 9 9] S 2 H-2-)op A Hopwlo] =
[240] 83> (RZ)-N-(4-((4-CHZ[d]¥ o] o} &-5- A FA])-2-m FA]-5- E 7 Yo} 1] 1r)-7-
HEAAYEH-6-Y)2-FF 2 3(1-vE ¥ Ze)d-2-U)o} A Hojrlo] =
[241] 84> (RE)-N-(4-((4-(HZ[d]¥ ol o} &-5- A FA])-2-m F-A]-5-w & 7 Yo} 1] ix)-7-
HEAFAYE-6-)-2-5F L 2-3-(1-1 9 9] F 2] H-2-)op A Hoprlo] =
[242] 85> (RE)-N-(4-((4-(M 2 [d][1,3]t}o] E-5- A S A])-2-H] FA]-5-w € 7 D)o} ]

5)-7-H EA A YEA-6-)-2-FF L 23-(1-W " 9] S d-2-)ol A ofrfo)

[243] 86> (RZ)-N-(4-((4-(NZ[d][1,3]tFol &&-5- L FA])-2-H F A]-5-#] & 7] o} 1]
5)-7-H A A YE A -6-)-2-F F 2 2-3-(1-H "I Sl H-2-d)ol A orfo)

[244] 87> (R,Z)-2-& F L Z-N-(7-W| HA] -4-((2- Wl F-A]-5- W & 4-(F] = H-7-D 5 A]) 2]
o ) A S -6-A)-3-(1-H D 9] F 2] - -2-)op A H oo =

[245] 88> (R,E)-2- & F L Z-N-(7-W| HA] -4-(2-W| F-A]-5- W & 4-(F] = H-7-L 5 A]) 2]
d)obv] ) F LS 9-6-A)-3-(1-v 2 9] & 2] ©l-2-d ) op A Hofrfo] =

[246] 89> (R,E)-2-ZF Q& -N-(7-H| F Al -4-((2- " F A]-5- & -4-((1- ¥ & - 1H- 21 T} Z-6-
& AN yobH] 1) F U E7-6-2)-3-(1-H D 3] F 2] H-2-U)op A Hofmfo] =

[247] 90> (R, Z)-2-Z& F &2 -N-(7-H| FA[-4-((2- " F A]-5-#| & -4-((1- ¥ & - 1H-Q1 T} -6~
S AN )b )T U E7-6-2)-3-(1-H D ¥ F 2] -2-d)op A Hofmfo] =

[248] 91> (RE)-N-(4-((4-([L.2.4| E ol o} £ & [1,5-a] 9] 2] ©-7- L S A])-2- 1] F A]-5- 1]
dald)obr o) FAUEH-6-U)-2-FF L 2-3-(1-H ¥ Eed-2-d)ot g Holn}
o)1=

[249] 92> (RZ)-N-(4-((4-([12. 4| E ol o} 2 [1,5-a] T 2] ©-7- L S A])-2- 1] F A]-5- 1]
g dyoln w)FE-6-U)-2-EF L2 3-(1-HE I F 2 d-2-d)yol A Holn}
o) =

[250] 93> (RE)-N-(4-((4-([L2. 4| E ol o} & [1,5-a] 9] 2] | -7- L S A])-2- ] F 4] -5- 1]
o d)oh] )70 A A UYEH-6-9)-2- 5 F 2 2-3-(1- E ¥ S 2] |-2-<)of
AHopnjol =

[251] 94> (RE)-N-(4-((4-([1,2, 4] Eg}ol o} 2 [1,5-a]¥] 2] ©-7- A £ A])-2- 1] F-A]-5-1]
gl d)oln] ). 7-2-H A o EADHE -6-)-2- & F L2 -3-(1- W E 1] F g
d-2-eyol = Holnto] =,

[252] 95> (R,Z)-N-(4-((4-([1,2,4] E}ol o} Z 2 [1,5-a] 9] 2] 1 -7- QD S A])-2-W] F- A]-5-1]]
gl d)oln] ). 7-2-H A o EAD A UE -6-)-2- & F L2 -3-(1-H E ¥ F ¢
d-2-¢)olA Holmto] =;

[253] 96> (E)-N-(4-((4-([1,2,4] E&}o] o} Z 2 [1,5-a]¥] 2] T -7-L S A])-2- | F A]-5-w &

s d)obv] ) 7-((H| Eghato] SR 3 @3-S A A LhE --6-2)-2-E F 9 B3
(R)-1-W €l 9] = 2] 1-2-2 o} . Hofnjo] =
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2541 97> (Z)-N-(4-((4-([1,241 E BFo] o} F 2 [1,5-a] 9] €] ©1-7-91 5 A)-2-v] 5 4] 5.0 ]
ol dyob ) 7-((F E st B2 F #-3- ) S AN AL -6-U)2- EF Q23

[255]

[256]

[257]

[258]

[259]

[260]

[261]

[262]

[263]

[264]

[265]

(R)-1-v € 3] Z2] el-2-d)ol T Hofnfo] =;

98> (R,Z)-N-(4-((4-([1,2,4] E&}o] o} £ 2 [1,5-a] 9] 2] ©-7-L 2-A])-2-1] F-A]-5-1]
gl d)olu] )7 (o] HEF L2 EANFAUER-6-U)-2- 5 F 2L 2 -3-(1-1 2 9]
Eeld-2-)otaHolnjol =

99> (R,E)-N-(4-((4-([1,2, 4| E&}ol o} & 2 [1,5-a] 9] 2] T -7- L S A])-2- 1] - A]-5-1]
o d)obn m)-7-(Ho] 2F L2 5 ADFYEH-6-)-2-5 F 2 =2-3-(1-1 ' )
Eeld-2-d)otAaHolnfol =,

100> (R,E)-N-(4-((4-([1,2,4] E&}o] o} Z[1,5-a] 3] 2] ©1-7-A & A])-2- 1] 5 A]-5-7]
gl d)oln] ).7-2- B & wol FADAUEH-6-9)-2- EF L E2-3-(1-HE 9 &
g d-2-)yol A Holmto] =

101> (R,Z)-N-(4-((4-([1,2,4] E&}o] o} Z Z[1,5-a] 3] 2] ©1-7-2 S A])-2- 1] 5 A]-5-7]
gl d)oln] n).7-2- B & wol FADAUEH-6-9)-2-EF L E2-3-(1-HE 9 &
g d-2-yol A Holmto] =

102> (R,E)-N-(4-((4-([1,2,4| E&}o] o} F 2 [1,5-a] 3] 2] T -7- A & A])-2- 1] 5 A]-5-w]]
ol d)on] ). 7- EF Q ZAUYED-6-U)-2-EF Q2311 E ¥ Fe] d-2-9)
ol Holujol =,

103> (R,Z)-N-(4-((4-([1,2,4| E&}o] o} Z 2 [ 1,5-a] 7] &) T-7- L & A])-2- 1] F-A]-5-w]
3 d)olr| ) 7-Z R 0 2 AU EW-6-9)2-ZF L 2-3-(1-1 D ¥ S8 d-2-9)
ol Holujo] =,

104> (R,E)-N-(4-((4-([1,2, 4| Eg}o] o} F 2 [1,5-a] 9] 2] ©-7- A S A)-2-ol F A -5
o d)ob] i) 7- M FEA AU E - -6-L)-2-5F 2 2-3-(1- 2 ¥ E 2] |-2-)of
AHofnfol=;

105> (R,E)-N-(4-((4-([1,2, 4| Eg} o] o}E 2 [1,5-a] ] 2] D -7- A S AD)-5-H E-2-(E
gho] 7 2| S AN o] ) 7-H EA AU -6-U)-2- 5 F 2 =2 -3-(1-1]
g3 e d-2-d)ol A Hofnjo] &=,

106> (R,E)-N-(4-((4-([1,2,4] E&}ol o} Z 2 [1,5-a] 9] 2] H-7- QD S A])-2-Al o] E 2 3%
B2 EALs-wE H d)ol] m)-7-w EAl A UEH-6-U)-2-F F LE23-(-HE Y &
g d-2-el)ol 1 Holnto] =

107> (R,Z)-N-(4-((4-([1,2,4| E&}FO] o} F Z[1,5-a] 3] 2] 1 -7-A S A])-2-Alo] S 2
2EZA5-WE s d)obr] ) 7-H A FUEH-6-A)-2- 2 F L 23 (1-H e &
g d-2-¢yol A Holnlo] &=

108> (R,E)-N-(4-((4-([1,2.4] E g}o] o} = 2 [1,5-a] 9] ] T-7- & A])-5-1] &l 2- (&
AlER-3-A & AN H o u] ) 7-H Z A F U Ed-6-9)-2- 5 F L 2-3-(1-H 2 9 &
g d-2-9yol A Holmto] &=
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[266]

[267]

[268]

[269]

[270]

[271]

[272]

[273]

[274]

[275]

[276]

[277]

109> tert-+2 (RE)-2-3-(4-(4-([1.2. 4] E 2ol o} £ 2 [1,5-a)) ¥ 2 H-7-L 5
AD-2-(EAIEE-3- LA S AN 3 ) o] )7 F A A S --6- ) o] 1n)-2-EF 9
23-FAaxg e 1-hdEed-1-7H A g o] B,

110> (E)-N-(4-((4-([1.,2, 4] E2}ol ok 2[1,5-a] 9] 2] ©-7- L S A)-2- v F-A]-5- v €
dd)otr] )-7- v F A F 1hE #-6-91)-2- 5 F 2. 2-3-(3R)- F A} o] = 2-1H- 9]
Ee]3l-3-dyopaHopntol =

111> (R,Z)-N-(4-((4-([1,2,4| ET}0] 0} F 2 [1,5-a] 9] €] ©1-7- 2 S A )-2- 1] B A] 5.0
ol d)obn] o). 7- W E A FH HE A -6-2)-2- 5 F L Z-3-(1-v E 9] F2 i -2-9)o)
L™ ofmtol =,

112> (S,Z)-N-(4~((4-([1,2 4| E&}o] o} 2 [1,5-a] 9] ] H-7-2 S A])-2-H] - A]-5-
ol d)ob] ) 7-W FA A UER-6-)-2- 2 F L 2-3-(1-W € ¥ E 2] | -2-<)o}
L™ ofmtol =

113> (R,E)-N-(4-((4-([1,2, 4] Eg}ol o} F 2 [1,5-a] 9] 2] A -7- L 5 A])-2- 7] FA]-5-
o d)ob] )-7-(4,4-thol £ F L 29 A d-1- ) FHEd-6-)-2-EF 2
Z-3-(1-v e 3 F e d-2-d)of A Hopwlo] =,

114> (R,Z)-N-(4-((4-([ 1,2, 4] E &} o] o} F & [1,5-a] ¥ &] H-7-L K A])-2- 1] F A -5-
v ¥ dyopu] i)-7-3,3-Tho] EF Q. 2ol A Bl W- - FA £ 6-U)2-EF 2
2-3-(1-H 9 F e d-2-d)of A Hopro] =,

115> (R,E)-N-(4-((4-([1,2,4| E&}o] o} Z 2 [ 1,5-a] 7] 2] T-7- L S A])-2- 1] F-A]-5-w]
g d)obv] e)-7-(4- L E 2] w3 g ' 1- DAY ED-6-d)-2-FF 2 2-3-(1-1
) E e H-2-d)ot A ool =

116> (RE)-N-(4-((4-([1,2, 4 E g} 0] o} & [1,5-a] ] 2] D-7- 2 & A])-2- W] 5 A] 5w
g3l d)obn] ). 7-(2-F Ab-6-0F AL 2 9] 2 [3.3] 3 §-6- ) AU EH-6-Y)-2- 2 F
231w e FEd-2-2)of A Holuto] =,

117> N-(4-((4-([1,2, 4| E 2}l o} 2 [ 1,5-a] ] 2] ©-7- L 5 A )-2- ] A -5- ] | 7
D)ot 3)-7-2-F A-6-0F A} 22 3] 2[3.3] 3] §-6-2)-F] 1hE #l-6- A )of L o}t o]

.

118> (R,E)-N-(4-((4-([1,2, 4] Eg}ol o} £ 2 [1,5-a] 9] &] I -7- L £ A])-2- 1] F-A]-5-m]
gy d)on] )7 (e ol 2 F UE A -6-A)-2- 5 F e 2 -3-(1-v e 3] F 2 Tl -2-
yolAaHolnfo] =

119> (R,E)-N-(4-((4-([1,2.4| E&} o] o} £ 2 [1,5-a] 9] &] T -7- A £ A])-2- v & A]-6-]]
gl d)yolu] ). 7- | A F £ -6-)-2- 5 F L E-3-(1-H 2 9] F 2 H-2-)of
L™ ofmtol =,

120> (R,Z)-N-(4-((4-([1,2,4| E&}O] o} F Z[1,5-a] 3] 2] T -7-2 & A])-2- 1] 5 A]-5-7]
gl d)ob] n)-7-o) A AUER -6-9)-2- 5 F 2 2-3-(1-W H 9] F 2 d-2-)o}
L™ ofmtol =,
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[278]

[279]

[280]

[281]

[282]

[283]

[284]

[285]

[286]

[287]

[288]

[289]

[290]

[291]

121> (R,E)-N-(4-((4-([1,2,4] E&}o] o} Z[1,5-a] T 2] ©1-7- L 5 A])-2- 1] 5 A]-5-1]
ol E)obr ) 7o HA A E H-6-9)-2- 5 F 223 F e H-2- ok H o}
npol =,

122> (S.E)-N-(4-((4-([1,2.4| Eg}ol o} = & [1,5-a]¥] ] H-7-L - A])-2-1] - A]-5-1]
o d)ol] v 7-o| EA A YEH-6-2)-2- 5 F 2 3-(1-H € 9] E2] d-2-)ol
AHolnfol =,

123> (R,E)-N-(4-((4-(4-(tho] v & o} 1] 1) 3| 55 A])-2- 1] 55 A] -5- 1] €l 9] ol H]
=)7-HEA A Y EH-6-9)2-FF L 231 E 9] F e d2-d)ol A H ofwlo]

.

124> v & (R E)-4-(4-((6-2-&F L Z-3-(1-W & 9] & 2] H-2-)ob A -H o] &)-7-
W Al A UEH4-)ol 1] ). 5-w| F A 2-1] &l 3 A w2 o) o] E;

125> (R,2)-4-(4-((6-2-Z F L Z-3-(1-H & 9] Z | d-2-)ol A H o} v| &)-7-w| &
Al F UE - -4-)obr] 1n)-5-w| F A -2-1] & 3] =5 A])-N,N-t}o| W & il = o} mjo] =,

126> (R,E)-4-(4-((6-2-Z F 2 Z-3-(1-H & 9] Z 8| d-2-)ol A H o} v| &)-7-w| =
AlAYE = -4-)obr] m)-5- 1] F AL -2-w] | 7] =5 A])-N,N-tho] W & il = o} m}o] =

127> (R,E)-N-(4-((4-([1,2,4| E&}o| o} Z Z[1,5-a] ¥ 2] T -7- A 8- A])-5-(t} o] v & o}
1] 2)2-H| Z A H ) ob o 1) 7-H A F 2 -6-Y)-2- 5 F L 2-3-(1-H 29 &
g d-2-yol A Holmto] &=

128> (R,Z)-N-(4-((4-([1 2,4 ET}ol o} Z Z[1,5-a] 9] & H-7- L S A])-5-F 2 221
EA A ) o] ) 7- W A A U £ - -6-Y)-2- 2 F L Z-3-(1-v 2 H] S 2l -2-)
ol Holujo] =,

129> (R,Z)-N-(4-((4-([1 2,4 E&} o) o} F 2 [1,5-a] ¥ ] H-7-L S A])-5-F 2 2 2-1]
E A H ol ) 7- HA F UEH-6-)-2- S F 2 3-(1-H 3] E 2] wl-2-Y)
o= Holujo] =,

130> (R,E)-N-(4-((4-([1,2,4| Eg}ol o} F 2 [1,5-a] 9] ] H-7-L S A])-5-F 2 221
EAl D)ol ). 7- R E ] = AUEH-6-9)-2- 5 F L 2-3-(1-W e 9 F e d-2-
A)yotaHolujol =,

131> (R,Z)-N-(4-((4-([1,2, 4] Eg}ol o} £ 2 [ 1,5-a] 9] &] D -7- L £ A])-2- 1] F A]-5-m]
gl d)olu] ). 7-w| SA F £ #-6-)-2- 5 F L2 -3-(1-H 2 9] 7 2] | -2- o
A olnfo] =

132> (R,E)-N-(4-((4-([1,2.4] Eg}ol o} £ 2 [1,5-a] 9] 2] ©1-7- £ A])-2- 1] H-A] -
gl d)obr] in)-3-Afo]of - 7- o FA 5 7l -6-9)-2- 2 F L 2-3-(1-M E ¥ &
d-2-eholaHolnjol =

133> (R,Z)-N-(4-((4-(3-o} Al E ol ] 55| 35 A])-2- v E- A]-5- 1) & o] Yo} 1] 4x)-7-w]
EAFAUYEA-6-2)-2-ZF L E3-(1-HE 9 E 8 d-2-d)ol A ofnfol =

134> (R,E)-N-(4-((4-([1,2,4| E&}o] o} F Z[1,5-a] 3] 2] ©1-7-A S A])-2- 1] 5 A]-5-7]
gy dyolu| ). 7w SAI A Y EH-6-Y)-2- S5 F Q23 E g d-2-Y)ol A Hol

npo] =

5-m|
g
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[292]

[293]

[294]

[295]

[296]

[297]

[298]

[299]

[300]

[301]

[302]

[303]

[304]

135> (R,Z)-N-(4-((4-([1.2, 4| E2}ol o}& 2 [1,5-a] 9] 2] H-7- L 5 A])-2- ] 55 A]-5- 1]
o d)ob] ) 7- W H A A UE -6-9)-2-5 F 2 2-3-(F] B d-2-) ok o}
npol =,

136> (R,E)-N-(4-((4-([1,2,4] E&}o] o} & & [1,5-a] 9] 2] ©-7- L & A])-2-1] H- A]-5-1]
g d)obn] ) 7-wl EA AU E--6-)-2-F R 2 -3-(1-WE I Ee d-2-Y)ok=
Yolnol=;

137> (R,Z)-N-(4-((4-([1,2,4| E&}O] o} Z[1,5-a] 3] 2] 1 -7-A S A])-5-Alo] S 2
22-w EA HH)ol] ) 7-w EAl A UEH-6-U)-2- 5 F LE-3-(1-HE Y &
g d-2-eyol =z Holmtol =,

138> (R,E)-N-(4-((4-([1,2,4| E&}o] o} F Z[1,5-a] 3] 2] 1 -7-A S A])-5-Al o] F 2T
22-w A HH)ol] ) 7-w EAl A UEH-6-U)-2- 5 F LE-3-(1-H E Y &
g d-2-2d)ot g Holmlol =,

139> (R,Z)-N-(4-((4-([1,2,4| E&}Fol o} Z 2 [1,5-a] 3] &) H-7- A S A])-5-H 2 22w
EAl g d)oln] v 7-m EA| A UEH-6-)-2- 5 FL2-3-(1-HE ¥ 2 H-2-d
ol Holujol =,

140> (R,E)-N-(4-((4-([1,2,4| Eg}o] o} F 2 [1,5-a] ¥ B] H-7- L H A])-5-H 2 .21
EA ) d)olr] n)-7-H| E A A UE-6-A)-2-E F L 2 -3-(1- ¥ B2 w2-Y)
ol Holujol =,

141> (R,Z)-N-(4-((4-([1,2, 4| E&}o] o} Z 2 [1,5-a] 3] &] T -7- 2 £ A])-2- 1] F- A]-5-w]]
did)oln )5 222 UEH-6-U)2-2F Q0 2-3-(1-1E ¥ S d-2-Y)o}
A dofutol =,

142> (R,E)-N-(4-((4-([1,2, 4| E 2ol o} & 2 [1,5-a] 9] &] T -7- L S A])-2- 1] F-A] -5- 1]
difjd)olu )5 F 22 UEH6-U)-2-Z2F Q0 2-3-(1-1 e ¥ S8 d-2-)o}
AHofnfol=;

143> (R,Z)-2-5F & Z-N-(7-H| 5N -4-(2- W] - A]-5-w &l -4-((5-W| &l -[1,2, 4| E &}
olob& 2 [1,5-a]¥] #] H-7-)S AN F ) yob ] ) AU E | -6-A)-3-(1-H E 3] &
d-2-9d)ol = Holnto] =,

144> (Z)-N-(4-((4-([1,2 4| E ol ok & 2 [1,5-a] 9] 2] H-7- L S A])-2- 1] F-A]-5-H €
o dyou] )7 B A U E-6-)-2-A 0] o} 34 v El 4 (4-(Z A E-3-2) 7]
2}7l-1-Hy A E--ello}rto] =,

145> (E)-N-(4-((4-([1,2, 4] E 2ol o} £ 2 [1,5-a] 9] 2] I -7-D £ A])-2- 1 FA]-5-w &
) dyobu] o) 7- W HA £ -6-9)-2-F F L 241’4 (4-(S Al E-3-) 3 )
27l-1-)H E-2-qllo}nto] =

146> (E)-N-(4-((4-([ 1,2 4| E 2ol o}F 2 [1,5-a] 9] 2] H-7- L S A])-2-H] F 4] -5-w]
Hdyohu] ). 7- W EA AU EH-6-U)-2-FF Q. 24 4-T1o| v & Hl E.2-dl o}w} o]

.

147> N-(4-((4-([1,2, 4| E g}l o} Z 2 [1,5-a] 9] 2] T-7- A 5 Al )-2- ¥ F A]-5- W] &l 5
o] in)-7-w H A £ -6-9)-2-(1H-9] &} &-1- ot A olrfo] =
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[305]

[306]

[307]

[308]

[309]

[310]

[311]

[312]

[313]

[314]

[315]
[316]

148> (R,E)-N-(4-((4-([1,2, 41 Ee}ol o} £ 2 [1,5-a] 9] &] D -7- L £ A)-2-(H F- Al -d
)-5-vl e sl d)opv] )-7-m F A F S 1-6-2)-3-(1- E ¥ E 2] | -2- %‘)o}ﬂ%o}
jo] =,

149> (R,Z)-N-(4-((4-([1,2, 4| E&} o] o} £ 2 [1,5-a] 7] 2] H-7- A L A])-2- (W] 5 Al -,
)-5-wE s o] ) 7- W EA F UE-6-A)2- 5 F L2 -3-(1-H E I ] w-2-
A)yotHofufo] =

150> (R,E)-N-(4-((4-([1,2, 4] Ee}ol o} F 2 [1,5-a] 9] &) I -7- D £ AD)-2-(H 5 Al -d,
)-5-uwlE s o] ) 7- W B A F UL -6-A)-2- 5 F 2 -3-(1-W E 3] E 2l el -2-
yolAaHolnfo] =

151> (R,Z)-N-(4-((4-([1,2,4] EE} o] o} £ 5 [1,5-a 31?46 7-ASA)-5-FF 222
(M F Al -dy) F H)yobr] ) 7-H EA A £ -6-)-2-E F L2 -3-(1-H E 3] F g
d-2-9yol A Holnto] &=

152> (R,E)-N-(4-((4-([1,2,4| Eg}ol o} Z 2[1,5-a] 9] & H-7-L S A)-5- 2 F 2 22
(A FA-dy) H H)obH] ) 7-H EA A2 -6-Y)-2- 5 F L E-3-(1-H 2 9] E g

2-dyotaHofnfol =

153> (R,E)-N-(4-((4-([1,2,4| E&} o] o} £ 2 [1,5-a] 9] &] T -7- D = A])-2- 1] 5 A]-5-1]]
g ) ob] e)-7- v F A F b E 7-6-)-3-(1-(M E-dy) 9] E 2] |-2- Yol L - of v}
o=,

154> (R,Z)-N-(4-((4-([1, 2,4 E&} o] o} & [1,5-a]¥] &] Y -7- = A])-2-1] 5 A]-5-1]]
o dyobn] ) 7- W H A FYE-6-U)-2-FF L2 -3-(1-(H E-dy) 9] &2 -2-
A)yotHofufo] =

155> (R,Z)-N-(4-((4-([1,2,4| ET} ol o} = 2 [1,5-a] ] ] H-7- L A])-5-Z2F Q=22

15*1 #Hd)oh] ) 7- W FA A HE-6-9)-2- 5 F L2 -3-(1-( E-dy) ¥ &7

2-eholaHofntol =,

156> (R,Z)-N-(4-((4-([1,2,4] EE} o] o} 2 5[ 1,5-a] 9] &) 1 -7-L = A])-5-F 2 =221
EA ) )obr] ) 7-M FA A E -6-2)-2- 5 F 2 2-3-(1-( ' -dy) I F 2 -2
AyolHofufol =, B

157> (R,E)-N-(4-((4-([1,2,4| Eg}ol o} Z & [1,5-a] ] & H-7-L S A])-5-ZF Q&2
-H S A D)ol ] ) 7-H| F A A U E R-6-Y)-2- 5 F L& -3-(1-(H E-dy) 3] E 2
d-2-eyol Holnpo] =,

woure] shela) o] SR et o 3 87bew Aol dulz 2 A
% leh. ofol) 2wy o] EgHE ol Mol A7) HeHA O BAHE B3
of of8} A 0.2 5 §7bs e ol LI B FAMNA ol repsr o 5§
7hs 3 Qirol g Shaol A Wl A w4 ol 3 R R AL 2 HERA
of glo] 719lak PaFgo] Beha (N HAIH = R ol RS B2 A
714 9= 37 SHEHE] 91919 BE f714L i 1A 7heS ofv] g,
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wpepA 2 oabg 2 A1 skek (D] B, i ol o] A o S| 8Tt d
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[344]

[345]

[346]

[347]

[348]

[349]

[350]

i}

kol A, B9, AAL A T 7 AT
ol & A A= & okl A A A Bhel] AFEH = Sl W s
[Remington's Pharmaceutical Science, Mack Publishing Company, Easton PA]l] 7] A|
Hol gl o m Al 5 9o Zp A sl upe} iz Aol whet vkt
A A 2 A Az 5= U
w2 w o] opshH 2A B A B8k ()R TAIH =
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2, A 2ER 2 g w0 E, AE ol 2a), nhiid 4 ~E ol o E, T
Elopel o] &, Aepel, SA Apd g Al A=Al F-3HA, 3 A Fol 23hd
&k a1 AA = A, Al AR, 27 AL A
AA = 87 £zl Aol sht o] o]

o 4o
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2 Anh BY, ded TG A ool vl LE|otelol B, 29t S &
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[352]

[353]

[354]

[355]

[356]

[357]

[358]
[359]
[360]
[361]
[362]
[363]
[364]
[365]
[366]
[367]
[368]

A Ho R x| getH o §Fe e
A=)

/A n &R A3S 2 gl F5
70

Q¢

o fo
o 1o
b

2

i
2
)
oo
N

XN
olf

&
o
AC)

o

—

BroHOEN o
o r

A BRFEE, AW, PR, AR B, G B4, Bl h3 U
Ol AIRE, o] AR, WE 0l E, N R17L B4 A EE GBS £ 8
(= 7]eh 9l 3} Hobl @ el 2l whek AEH & qlvh
vy e] B3 Eis 2B ANE ARAZ Fol s ohE R A

=
of 24 A¥E 4% 482 42 5 Urh
Pugel g% 242, AR WA AT AFES AR FeEA 2t o
FAsH) 4 gt

e
of,
lo
i,
>
il
> 0
rot
oftt
=

ol s}, ¥ uhg 2 A Al o] % A elo] o] sto] Al A Fr). W, 517 Ao
2 AR B g Al Y W, 2 e o 917} ofol] B E = Al
o}t

4 2 44 =4

1. HPLC ¥4 =71

71714 WatersAF2] ¢2695

A & YMC-Pack ODS-AM, 150 x 4.6 mm, 3um, 12nm, 40°C
o] 54 10 % — 90 % °o}Al E1Fo] EH/H,0 + 0.1 % TFA
FA A ZF 20 ¥, <5 1 mL/min

UV detector: 254 nm

2.LC-MS ¥4 =7

71714 WatersA}2] AQUITY UPLC

A 3. AQUITY UPLC® BEH C18, 50 x 2.1 mm, 5 um, 40°C
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[369] o]5/: ol Erto]l EE/H,0 +0.1% TFA

[370] <51 0.6 mL/min

[371] UV detector: 254 nm

[372] 3. MPLC 4A| =31

[373] 71714 Teledyne ISCOA}2] CombiFlash® Rf+

[374] UV detector: 254 nm

[375] 4. Prep-HPLC A A| 271 (A)

[376] 717174 Teledyne ISCOAF2] ACCQPrep® HP125

[377] A &1 XBridge® Prep Shield RP18, 250 x 19 mm, 10 um

[378] ol &5 ol Ev}o] E2/0.1% TFA H,0

[379] 471 25 mL/min

[380] UV detector: 254 nm

[381] 5. Prep-HPLC A A =71 (B)

[382] 717174 Teledyne ISCOAF2] ACCQPrep® ACCQPrep HP125

[383] Z 9] XBridge® Prep Shield RP18, 250 x 19 mm, 10 um

[384] o] 54 oAl ELtol E=/0.1 % FA H,0

[385]  -fr<7:25 mL/min

[386] UV detector: 254 nm

[387] 6.'H NMR

[388] 7171 : Bruker Ascend™ 400 (400 MHz)

[389]  ARE&E Al Aok F7F A glo] ARgetgith 2 WAl Aol A A L) B
-0l & 5°C WA 40°C, Y ol A1, 10°C W #] 30°C, & o] 241 20°C W A] 27°C
Ao L E ek Ao AV He dE Qs §8u = A1 ol
et w5 = &l S A 7= 344 T8 7] (rotary evaporator) E AHE-8HS
=3

[390]

[391] Az 1: 1-@-((4-((4-([1,2 4 E gt o] o} Z 2[1,5-a]9] & D -7-L S A])-2-H| & A] -5-
e dd)ohr =) 7-H EA A UEA-6-L) ot m)F H g d-1- ) T2 2 -2-40-1-
2 AA ¢ DY Az

(3921 (A 1]
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_~-N N=
B3] o ! -
F HO X N | |N ~
Cs,CO, = Fe, NH,CI P

O,N 0 -
o DMSO, 80°C, 2 h EtOH, Water, 80°C, 1 h 0
O,N [ HoN
~ O\
NN
g =) Ny
NN N_ N
~
NO> SnCl, H,0 )
4M HCl in dioxane o N%‘N 0O » NA’\‘
- EA, 60°C,2h
sec-BuOH, 100°C, 1 h NN XN
H H
~0 O ~0 (ONGg
NOZ NH2
N= N==\
N_ N N_ N
NaBH(OAc); NN o] TEA NP N o)
. | — > |
AcOH, RT, 1 h XN DCM, RT, 1 h XN
H H
~0 N ~o -
HN HN
\O\IBOC \O\IH
N=\
N_ N
: 9
%
N
Z~ (6]

sat.NaHCO, NZON
> XN
THF, 0 °C, 30 min Rl
\O ~

HN
N\H/\

O
[394] [($HA] 1] 7-(5-H EA]-2-1 El 41} o] E 2 9] = A])-[1.2.4]| Ed}o] o} = 2 [1.5-a]¥] 2]
g9l A F

[395] -2 F 2 2-5-HEA2-H Bl 4o ER Al (1.0 D3, [1,2,4|Egto]o}£ =
[1,5-a]¥] &) ¥-7-2 (1.2 B&) T} Cs,CO; (2.4 F5)E DMSO (0.2M)ol] =21 T,
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[396]

[397]

[398]

[399]

[400]

[401]

[402]

[403]

80°Coll A 2A1 3 F ot ksl gleh whg E3t s 4 &ES Fo] nAE JA T
2 33t ES 5T (751 99%, MS (ESD): m/z
301 [M+H]").

[HA] 2] 4-([1.241Egfol o} & Z[1.5-a] 9 2] H-7- L FAD-2- M F A 5w d ot d 9
ol Az

A 10 A A 23 7-(5-| A -2-W e 4-L}o]| ER H| HA)-[1,2,4| Egfo] ol R
[1,5-a]9] &9 (1.0 98T} St R dlo] = (045 B3), 2 (4.5 TS o er-g-
B =31 g Aol 3l Z, 80°Coll A 1A1Zt F <t wnkstlc) dejol E dEH & F 3
o] 8t 3 5t vhe EE-S MPLC (tho] S 2 2 | gk 68 2 o] &3
AAsto] 24 1A o] B4 sletE S F5AT (75 98%, MS (ESD: m/z 271
[M+H]".

[YHA] 31N-(4-([1.2.4] E&to] o} 2 [1,5-a]3] 2] ¥ -7- 2 S A])-2-w] = A]-5-w] E] ]
U)-7-w HEA-6- ol EZF L}l 4.0l 7 o] Al £

A 2004 Dol 4-([1,2,4)E ol o} F & [1,5-a)F] 8] H-7-D 2 A])-2-1] E 4] -5-
Weoldd (1.0 FhH i 4-F 22 7- W EAN 6o EZAUEH (1.0 §3H S
sec-BuOH (0.05 M)oll ¥ 91 &, 1.4-t}o] & AlQlell o] 4 21i= 4M HCI (0.2 T %)
< A7Fste] 100°Col A 1A 3E &9 nRESFATE BE-S 3ol o H & H7hgk &,
AE & 3l = 1A 9] B4 33ES 53T (78 95%, MS (ESI): m/z
474 [M+HT").

[HA] 4] N*-(4-([1.2.4)| Eelolol = 2 [1,5-a)9] &] -7- & AD)-2-1] F A]-5-1 &l 7]
D)-7-H EA] F =T 4.6-tho]olHl o] A2

A 304 Dol N-(4-([1,2,4| EtolobE & [1,5-a] 9] 2] H-7-L & AD)-2-| 5
Al-5-W D ) d)-7-W]| - Al-6- L o) ER A UE - -4-0101 (1.0 &) SnClL.2H,0
(5.0 )2 ol eolAEH o] E (0.1 Mol 51 &, £3&E-2 60°Coll A 241t &<t
ksl Whg E3kE o] ghR o) =g & HIbe v w5kt v £
&S MPLC (thol S22 eh | 8H-EHE o] &3l A A8l a1, A 314 9] &
2 313 5o 58T (81 65%, MS (ESD): m/z 444 [M+H]").

[£hA] 5] tert-Y-E 4-((4-((4-([1.2.4] ES}ol o F 2 [1.5-a]F 2] H-7-L K A2 &
Al-5-ml g sl d)ohu] i) 7-w Al A =l -6- Aol o) 3 o ] Wl - 1-FHE A gl o]
Eo A%

GHA| 4ol A A 23 N*-(4-([1,2,4) EFol o} 2[1,5-a]¥] 2] ©-7-2 & A])-2-1] &
Al-5-w 3 d)-7-W| F Al F U - -4,6-TFo] oF /T (1.0 S8 T tert-F-E 4-5 47
AP -1k A ol E (3.0 B E oPM EAL (0.1 Myell 511 &, A2l A] 14]
b Eet wdkal Q). E3Eol] Edol ol M EAI A EAYER 4.0 TS A
7hEE &, Aol A 1A R S RF sl RkSE Rl T 2.8} NaHCO, 8- 7 tho] 2 R 5 v

2

o , Bobd f7152 MgSO, & o] &3l H & Al s

A

=
[e)
o] 0 =, o = o)
F71E8s FE 5
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[404]

[405]

[406]

[407]

[408]
[409]
[410]

[411]
[412]

[413]

A sEFsHTh Aol =3 a1 A 9] 1A e 27 G A glo] v kg
o] A& ¥ T} (528 100%, MS (ESD): m/z 627 [M+H]").

(b7l 6] N*-(4-([1.2.4] Eg}o] o} & 2 [1,5-a]9] 2] Y-7- S A)-2-H| FA] 51 &l 7]
)-7-H EAN6-(I] 3 2] H-4- ) F L} Z-l4.6-T1o] of w1 o] A2

A 504 Ao A BFEHE tert-FE 4-((4-((4-([1,2,4| Eg}ol o} £ =2 [1,5-a] 9] 2]
H-7-A S AD-2-H FA]-5-w 7 o} v] 1) 7w F A ] U 9 -6- o} 1] 1) 7] 7
g 1-7H5 2 g o) E (1.0 ) E thol F2 2 e (0.1 M)dll 52 T, Edlol &
FREOLA EAL (TFA, 60.0 %) E F7Fste] 2ol A 1A13F &¢F Rk 3 &
&t Hh-E E3E-& MPLC (Tho]l 2 2 b eh8) 5 o] &3] 4 A 8lo] =
wA a1 o] 5 A 3RS 53T (55 59%, MS (ESD): m/z 527 [M+H]").

(Al 7] 1-(4-((4-((4-([1.2. 4] EE} O o} F 2 [1,5-a] 9] 2] H-7-L S A])-2- ] E-A]-5-1]

g ol ). 7- W H A H YA -6-A)ohr] 5 s 2] |- 1- ) Z 2 52 2-Qll- 1+
o] Az

@7 6ol Al Ao N -(4-([1, 24| E ol ob& 2[1,5-a]9] & T -7- L & A])-2-W] =
Al-5-1 € 3] )-7-1] - ALNC- (3] o ] W 4- ) A 2 4.6-thol o}l (1.0 B S
H Eg}slo] = 2 /- (THF, 0.1 M)oll 21 ¥, IM NaHCO; 789 (5.0 ¥ %)<
0°Col A H7bstar, ofa - 2 A F 2 elo] = (1.0 B3 E H7Fete] 0°Ce A 305
ot wHkslgIt), vk 2322 553, prep-HPLCE 538l 4 A|8Fo] ofo] &

=
2l A s1A o] HA 813E S 535 (8 34%, MS (ESD): m/z 581 [M+H]").

d

AA A2 NA 4 RS Ax
Rl 19 ARG WY 05 ¥kl Wk Ao 2 VA 49] B HES A%
shgich.

Ao 1A Aol 4 3}zl th g hohr 24, 32, 'H NMR, MS, <7

£, HPLC Hlol¥], ¥ &5 += 87| 3% 1] A8t}
31
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. o | HPLC
A4 Tz aatEy IH NMR, MS T (min),
o (%) ST ()
' ONMR (400 MHz, free,
N Methanol-ds) 6§8.81 (d, J =
NN [1FUE((4-((4= 7.6 Hz, 1), 8.50 (s. 1H),
| ([1,2,41E8}0] [8.34 (s, 1), 7.54 (s, 1),
Q obF=Z[1,5-al% |7.46 (s, 1D, 7.16-7.11 (m,
NEN O |HY-T-E&AD- |20), 7.05 (s, 1H), 6.89-6.82
) | o-MEA-5-TIE | (m, 2H), 6.27-6.22 (m, 1H), 31 8.87,
N ) dd)opu]=)-7- |5.81-5.78 (m, 1H), 4.66-4.62 100
\ojij/k - A A AGED- [, 1), 4.26-4.23 (m, 1H),
HN 6-)ob )9 [1.13 (s, 3H), 3.88-3.83 (m,
U o e el-1-9)3=  |4l), 3.37-3.31 (m, 1), 3.04-
\]1 2Z-9-¢l-1-& [2.98 (m, 1H), 2.25-2.20 (m,
5H), 1.61-1.55 (m, 2H): MS
(ESI): m/z 581 [W+HI*
I MR (400 MHz. FA salt,
Methanol=ds) & 8.28 (s, 1H),
] 7.85 (s, 1. 7.38-7.32 (m,
1-(4-((4-((5-F 1), 7.23 (s, 1H). 7.09 (s,
cl Q/ 22-1-(3-ZF |1H), 6.97 (s, 1H), 6.85-6.78
Ny o QEY=AD-2- |(m, 30, 6.77-6.73 (m, 1H),
L AEAHAY) ol [6.25-6.19 (m, 1H), 5.77-5.74 1.9
2 | Q/kﬁ J )7 EAD | (m, 1), 4.58 (d, J = 12.8 Hz, | 12 b
© - YZe-6-d)ol |[1H), 4.19 (d. J = 13.2 Hz,
HN@ o) AAGY- | 1H), 4.06 (s, 3H). 3.88-3.82
N._O 1-g)==32-2- |(m, 40, 3.40-3.35 (m, 1),
\i\ A-1-2 3.03 (tr, J = 11.6 Hz, 1),
2.25-2.21 (m, 2H), 1.59-1.51
(m, 2I); MS (ESI): m/z 578
(M1
T ONMR (400 WHz, free,
Methanol-ds) & 8.53 (s, 1H),
~ |reaee 5(3.15—8,)13 (m, 1(1-1), 7.93-7.88
o Loh [smpmmna |0 1), 7.72 (s, M), 7.16
. ~(Aelelooy |(s. 1D, 7.19°7.15 (m, 3ID).
NN © iiﬂ?ﬂg)nﬁ 701 (d, J = 8.4 Mz 1),
5 N ;)777111]12;]?] 6.89-6.82 (m, 1H), 6.27-6.22| . | 10.10,
o o L}%aﬁ_ﬁ%)o} (m, 1), 5.81-5.77 (m, 1D),| ~ 100
HN Uli)LﬂﬁﬂEW— 4.65-4.62 (m, 1H), 4.25-4.91
U ° Lol)mam g (m, 1), 4.13 (s, 3H), 3.88-
Ti EXETTE 13086 (m, 4H), 3.34-3.32 (m,
x A-1-= ,
), 3.01-2.99 (m, 1), 2.5~
2.22 (m, 2l), 1.69-1.58 (m,
2H); MS (ESI): m/z 562 [M+H]'
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[414]

[415]
[416]

[417]
[418]

[419]

[420]

[421]

[422]

[423]

'H NMR (400MHz, TFA salt,
1-(4-((4-((4- Methanol-d,) & 8.95 (s, 1H),
W [([1.2,41E20] [8.79 (d, I = 7.3 Hz, 1), 8.34

N )
| obF£=[1,5-al¥ |(s, 1), 7.31 (s, 1), 7.26
Z ZYA-7-ALA)- | (s, H), 7.15 (d, J = 8.9 He,

N o) S-elE-2-((1-v |1H), 7.08 (s, 2H), 7.01 (s,
4 | golAt] -3~ 1), 6.80 (d, J =8.9, 1D, . 7.60,
/@/kﬁ D)D)} 6.77 - 6.58 (n, 1H), 6.19- 86

\@N vme)-7-wEA] 16,13 (m, 1), 5.72 (s, 1),

HN\O S HAYEA-6-9) [5.01 (s, H), 4.51 - 4.48 (m,
N olv] =) ¥ |2H), 4.09 (s, 3H), 3.98 - 3.72
TO(\ Sl-e)Z 29— |(n, 4H), 3.63 - 3.42 (m, 4H),

al-1-2 2.84 (s, 3H), 2.03 - 1.56 (m,

AH) 5 MS (EST): m/z 636 [MHH]*

Az 2: 1-4-(4-(@-(1,2 4 ETol ok E Z[1,5-a]9 2 D-7- L S A)-5-E 2 2-2-
| E A # d)obr] 1) 7- W EA A E D -6-D)SAD A H B d-1- ) T2 X-2-41-1-
< A4 59 A=

[H]-P_N 2]

N‘N
Fe, NH,CI
EtOH, water, 80 °c “'h o
\

DMF, 120 °C 1h

[HAl Al1] 7-(2-%&&-5-111]%/&1 4ol E 2 W HA)-[1.24]Edlo] ol 2 [1,5-a]
i) 2 tq o] A%

-E222-Z2F Q0 2 4 EAL5- Yol EZulAl (1.0 3), [1,24|Eetolol &=

5-a]9] 2] ©1-7-€ (1.0 F3)S DMF (0.1 M)°ll 0] a1 Cs,CO; (1.2 F3HE A7}

*8}04 120°Col A 1A 3L E -t ksl gltt. jb-g £3HES Eol Yo uykalo]
TAE P, AAE A E LE 2 o] Fsto] Pof A 1A o] B4 3}
FES F7F A glo] the whg-oll ARl Th (78 100%, MS (ESI): m/z 321
[M+H]".

[SHA] A2] 4-([1.2.4]E}o] o} 2 [1,5-a] 9] & D -7-L K A-5-FE 2 2 W F Ao}
dao] A&

A7 @A Alel A o] 7 7-2-F R 251 E A 41O ER T HA[124]E
gholol£ 2 [1,5-a]¥ 2l (1.0 T A (4.5 TS ol &F2: 5 (3:1, 0.566 M)°ll
o] 31 Q3R (045 TS H7Este] 80°Col Al 1At &<t wnkakgitt. 1k

A O
=
2

b Ul

e
L F3 RS dE 2 st B3 E}Olﬁiinﬂ o g fUES FEII T E
olH F71%5 & MgSO,E o438 ¥ =2 AAst st vhg =S
MPLC (to] S22 v kv gh&) & o] §3Fo] A A8t ar, =k a1 4|9 54 &}
FES TSR (75 36%, MS (ESI): m/z 291 [M+H])
[HF-5-2] 3]
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[424] N4\|N N HoJ N Boc Né\lN
NZN
Cl NH.OH ‘ DBAD PPh; Ji;/kc' 4M HCl in dioxane
~ e S e
© L, MeOHRT2h N DCM, 0°C to RT, 2 h 1S RT, 4h
v ’ O
“Boc
=N
HoN N N/\‘ N

[425]
[426]

[427]

[428]

[429]
[430]

[431]

[432]

WA

(YA Bl 4-F 282 7- W EA AL -6-2-9 ;(ﬂz

4-31%& 7 EA A UZE2.6-2 ol M H O E (1.0 B3 W e (0.7 M)l =
Q1 R ok 200 FFHB Akstel, g i?j%g oA 21 Bk
A RFSEITH RES-Z 3R ol H & H7lete] A E AT, A" 24 E F
Elsle] A 1A o] HA 31 ES 53519 T (558 100%, MS (ESI): m/z 211
[M+H]").

(Al B2] tert-"L & 4-((4- 22 2 7-v[Z A F el 6- S AN Y] o g - 1-7H5
A olES] Az

247 @A Bl A A A 4-F227-WEAAUYZE-6-2 (1.0 TH), tert--
g 43| =AY H g d-1-7H A H ol E (1.4 E %), R Edoldd 229 (139
e thol FE 2| ghol] 91 9, 0°Col A thol-tert- & of & rho] 7 Al H o] &
(DTBAD; 15 e E A 3] Frbetar, Ao A 2412 Bk kel g_y_g_
E3ES 553 F MPLC (Ho] Z 22 v ehr er-2)E o] 834 4 A3 a2
Al 1A €] %@ 3}3E-S FEEAT (581 52%, MS (ESD: m/z 394 [M+H]").

[YHA] B3] 4-F &2 2 -7-H| S A]-6- (JJ Held-4-AdZADFAE ] Az

271 @A B2ol A DA tert-tE 4-((4-F 2 Z-7-HEA FHUEH-6-A)SA])
) H g d-1-7H52 gl o] E (1.0 FaF)ell 1,4-tho] S A9l & o] 4 9= 4.0M HCI
(20.0 TS FHIbe 3, A2l A 4 ZE Bt kel Qi) vk E3 ] dE &
A7vato] A S AN 2, A E LA E ZEsto] Ak G149 B4 5}
T2 5T (578 100%, MS (ESD): m/z 294 [M+H]").

[SHA] B4] 1-4-((4-F 2 Z-T- W FEA AU E-6- S AD I sl 2] H-1-Y)E =2
L 9ll-1-89] A%

2371 @A B3O A Ao 4-F 2 Z-7-w EA
(1.0 D) tho| F 2 2 gk (0.2 Mol #9l
gy oladgad Faelo]= (1.05 F3HE
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[433]

[434]

[435]
[436]
[437]

[438]
[439]

[440]

Z3Eo] NaHCO, =8 9 1} tho)| 2 2| e H7lste] f7]1 8 S F56ta, 2

7152 MgSO, & ol &8l F& =& A AsIaL 553t 553 g &
MPLCE gA|sto] A a14 o] 2481325 5313 o} (78 100%,
MS (ESI): m/z 348 [M+H]").

[HA] B5] 1-(4-((4-((4-([1.2. 4] Ee}ol o} &2 [1,5-a] 9 2] H-7-U K A])-5-FZ & 2.
H 5 A S )] ). 7-w EA A YE A -6- NS AN I 2] H-1- )T 2T 2.4l 1-
<o A&

271 SHA B4l A Qo] A 1-(4-((4-F R Z-7-W EA U 6-2) S AT o) g
H-1-ehZ 22 2.9 1-2- (1.0 B %) B 7] §E3-2] 29] @A A0 A dofxd 4-
(1,24 Egtolo} £ 2[1,5-a]¥ & H-7-L S AD-5-F 222w A ol & (1.0 T
)2 sec-BuOH (0.1 M)ol] =1 & 1,4-t}o] 5 Aol =] ] 213= 4.0M HCI (0.3
S E HIESEAL, 110°Cel A 1 AIRE & kel i), vkg E32-& 555 &
prep-HPLCE ©]-&3te] At 244 @ Ao A3 =8 533t (57

£ 10%, MS (ESI): m/z 603 [M+H]").

-

o
<
™

rlo o

A4 6 WA 149 33 E A=
Az 29F FAFE W 0 R kol ubE A A o] 6 UK 149] 3 3HES A%

shel o,

A o] 5 WA A Ao 14 815E 9] g}eh22], 3155, 'THNMR, MS, 4%,
HPLC tlol g, ¥ <+ 5
[3£2]

H
e
o,
N
=51
[\
=
o,



41

WO 2023/195773 PCT/KR2023/004601
. o | HPLC
£ Tz 5} 51 % 14 I NWR, MS T (min,
3 W leem
H NMR (400 MHz. TFA salt,
Methanol-ds) & 8.81 (d, J =
N e |71 1), 8.67 (s, 1D, 8.34
NN | ([1.2 4] zgpo) | (S 1D, 8.03 (s, 1), 7.83 (s,
[\f;( =Dl 5a] W 727 (4 T =4.9H o),
cl Qamqﬁm_7¢4M¢J=razﬁm.mx
NEN 0 /\])—BL——Z*EL; 6.89 (s, 1H), 6.83 (dd, J =
5 INg pool= Ay (168 10.6 Hz, 1), 6.23 (dd,| o | 8.89,
Nl o] 1) -7-mjee ) = 16.8. 2.0 Mz, 1D, 5.78 95
~5 - qﬂq}aﬁj(m,lemz 1.9 Hz, 1H),
o\[:j ?J)il}iigaﬁﬂ{q 1.10 (s, 3H), 3.99-3.91 (m,
N._.0 g_f_%)gag 2H), 3.87 (s, 3H), 3.74-3.64
\]i NPy (m, 2H), 3.36-3.32 (m, 1H),
2.18-2.08 (m, 2H), 1.97-1.87
(m, 2H): MS (ESD: m/z 602
[M+H]
H NMR (400 MHz. HCI salt,
DMSO-ds) & 11.06 (brs, 1),
F ;g;i_éfg 8.79 (s, 1D, 8.38 (s, 1N),
C,[;:]/ o Ojéjﬂht;]ii 7.75 (s, 1), 7.48-7.43 (m,
NN o ;giﬂﬁé) M), 7.33 (s, 1), 7.16 (s,
| B ), 7.02-6.98 (m, 1H), 6.90-
a o) ) -7-M & | T e 11.99,
6 \Jij)] ) AsgzEe g 078 (o B, 6.176.12 (| 58 o8
o Fo- 01)5L}ijj§_§§ ), 5.75-5.71 (m, 1H), 4.96-
o\ﬁ:T oo Az (474 (o 2H), 4.09-4.02 G,
N0 :E:;l);zg;:zf’ 41, 5.83-3.77 (m, 4H), 3.68
\E; 2_o{f1:§a T | (brs, 20), 2.20-2.12 (m, 1),
e 1.77-1.72 (m, 1H0): MS (ESD):
m/z 597 [MI*
T NMR (400 Mlz. ICl salt,
Methanol-d¢) & &8.55 (s, 1H),
8.01 (s, 1), 7.48-7.46 (d, J
F1-(4-((4-((4- |= 8.58 Hz, 10, 7.43-7.37 (m,
[;f (3-ZFo=s 1), 7.23 (s, 1H), 6.92-6.88
o~ o) HAD)-2-"|=A] | (m, 3H), 6.86-6.79 (m, 2H),
NN /[:;]/ Hd)olw =)~ [6.71-6.68 (dd. J = 8.56 Hz, 10,61
7 /[:::r)\u ) 7-w 5 A AYE | 1), 6.25-6.20 (dd, J = 16.80| 55 a9
~o - A-6-A)L A [Hz, W), 5.78-5.75 (dd. J =
) A9 9-1-91) |10.65 Hz, 1H), 4.86-4.80 (m,
\[:jL ) ZR¥-2-ql-1- |[1H) 4.08 (s, 3H), 3.98-3.91
Wi§ & (m, 2H), 3.81 (s, 3W), 3.71-
3.63 (m, 2H), 2.16-2.08 (m,
OH), 1.97-1.85 (m, 2H): MS

(ESD): m/z 545 TM+HT*
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[441] ' ONMR (400 MHz, HCl salt,
Methanol-ds) & 8.64 (s, 1H),
8.04 (s, 1M, 7.72 (s, 1H),
Fl-(4-((4-((5- |7.41-7.35 (m, 1), 7.26 (s.
C,Q F22-4-(3-Z 1), 7.00 (s, 1H), 6.90-6.86
. ° ZomAXAD- |(m, 1H), 6.83-6.79 (m, 2H),
| 2-uEAAY) [6.75-6.71 (m, 1H), 6.25-6.20 1110
8 ¥ ofu1:)-7-W % | (dd, J = 16.80 llz, LD, 5.79-| 29 -
\OQ/k -© A AEP-6- [5.76 (dd, J = 10.64 Hz, 1H), 99
O@ ey AN A E] [1.95-4.90 (m, 1H), 1.09 (s,
N0 Y-1-e) T2 (30), 3.98-3.89 (m, 2H), 3.80
\i -2-qll-1-& (s, 3H). 3.72-3.64 (m, 2H),
2.16-2.09 (m, 2H), 1.98-1.86
(m, 2H): MS (ESI): m/z 579
[M+H]'
. H NMR (100 MHz, HCl salt,
Methanol-dy) 6 8.75 (d, J =
Q %(Y—l(ié;; 2.0 Hz, ), f‘M (s. ), 8.56
. = 6 2] (s, 1), 8.35 (d, ] = 2.8 Hz,
§N ol )iy | UD. 801796 (a, 20, 7.51
it =4 _ «
~ ) Gz gel)e (d, ] =8.4Hs, W), 7.24 (s,
N =0T I, 7.10 (4, T = 2.4 [z, 10D, 9.87,
Y NQ/ AD2AEAA o601 m, 1), 6.67-6.22| 100
H o)y - PR UL A, 8070 e
~o 0 A (m, 2H), 5.80-5.77 (m, I1H),
O\O _6_1])&4;; 4.10 (s. 3H), 3.99-3.91 (m.
N._O I 3M), 3.70 (s, 3H), 3.60-3.62
f AEd-1-g)= o “
“ 2y e | 2D, 2.5 (s, 31, 2.21
2.12 (m, 2H), 1.99-1.87 (m,
9H); MS (ESI): m/z 626 [M+H]'
. i NMR (100 MHz, HCl salt,
(O |17 5 | Methanol-di) & 8.96 (s, 2I).
P Ao 8055 (s, 1), 8.6 (4, 5 = 2.8
J | Az, 1), 8.02 (s, 1), 7.50 (d,
[fN sx s euvl- ] =8.8 Hz, 1), 7.24 (s, 1),
N ) 5-2)-1H-3)8 [7.08 (s, 1H), 6.93-6.80 (m. 9 12
10 NTN /@( F-3-9D)SA) |20, 6.27-6.22 (n, 2W), 5.80-| 35 | 7.
Q*H Aol ) (5,77 (m, 1), 4.00 (s, 3H),
~o e YEA-6-2)S |4.08 (s, 3H), 3.97-3.91 (m,
o A A D-1- |31D, 3.86 (s, 3I), 3.69-2.97
O: o =R m-g-aql |(m, 2H), 2.12-2.11 (m, 2H),
\E -1-2 2.00-1.85 (m, 2H) ; MS (ESI):
m/z 625 [M+H]
oL [1-(4-((4-((5~ | NMR (400 MHz, HCl salt,
CIQ/ F2=2-2-t|E |Melthanol-ds) 6 8.62 (s, 1H).
. o N-4-(3-H =2 |8.01 (s, 1), 7.60 (s, 1D,
P =)o) |7.28 (t, J =8.10 Hz, 1), 7.25 s
11 \/(;/LH ) " )-7-mEA | (s, 1H), 6.88 (s, 1), 6.83] 92 54"
o g FAYEw-6-2) [(dd, J = 16.8, 10.7 Hz 1H),
O\O LA A D= 16.75-6.72 (m, 1H), 6.59-6.55
N 0 )= ==-2- [(m, ). 6.23 (dd, J = 16.8,
K Ql-1-8 1.94 Hz 1), 5.77 (dd, J =

42
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[442]

10.7,
(m, 1H),

1.93 Hz 1H), 4.93-1.89
4.08 (s, 30, 3.98-
3.92 (m, 2H), 3.80 (s, 3H),
3.75 (s, 8H), 3.72-3.63 (m,
2H), 2.17-2.07 (m, 2H), 1.97-
1.87 (m, 2H); MS (ESD): m/z 391
[M+H]"

12

1-((1-([1,2,1]
EgjolojEr
[1,5-al¥] |-
7-4&2])-2-1
EA|-5-v| & 7
d)olu] ) -6-
((1-olzd =Y
)9 2 d-4-4)
LA -7-H E A
AEel-3-7h1
Yol &y

MS (ESI): m/z 606 [M+H]*

g 1-(4-((6-
((1-olzd=Yd
)5 2 d-4-d)
L AD-7-1H E A
ArpER-4-9)
ofe k) -5-v 5
A -2-dE o =5

Al o] o] =

THONMR (400 MHz, FA sall,
Methanol-d4) & 8.33 (s, 1D,
8.22 (s, 1), 8.01 (d, J =8.9
Hz, 2H), 7.85 (s, 1), 7.49 (s,
M), 7.21 (s, W), 7.04 (d, J
= 8.9 Hz, 2H), 6.89-6.78 (m,
M), 6.22 (dd, J = 16.8, 1.9
Hz, 1H), 5.76 (dd, J = 10.7,
1.9 Hz, 1H), 4.59 (s, TH), 4.02
(s, 3. 4.00 3.92 (m, 2.
3.80 (s, 3H), 3.76 (s, 3H),
3.71-3.60 (m, 2H), 2.17-2.03
(m, 5I1), 1.99 1.85 (m, 2I) ; MS
(ESI) : m/z 599 [M+H]"

14

4 N-N

N\/ NH O—

F
Cl
Rave'
0]

1-(4-( (4-((4-
([1,2,4]E20]
o} [1,5-a]
22 g-7-4-2
A)-2-HWEA]-
5-wd#d)o}
T ) -7-H] &4
AYEd-6-9)
AP E b =i R= R
1-¥)-2-2=2%
-2-E 5274
-1

H NMR (100 MHz, TFA salt,
Methanol-dy) & 8.75 (d, J =
7.5 Hz, TH), 8.33 (s. 1H), 8.29
(s, 1H), 7.84 (s, 1D, 7.59 (s,
), 7.22 (s, 1H), 7.14-6.92
(m, 4H), 4.58 (s, 1H), 4.02 (s.
3D, 3.96 3.81 (m, 2, 3.80
(s, 3H). 3.77-3.65 (m, 1H).
3.61-3.56 (m, 1H), 2.19-2.08
(m, 51D, 2.06 1.93 (m, 2I; MS
(ESI) : m/z 622 [M+HI"

31

9.29,
100

[443]
[444]

Az 3: 1-4-((4-((4-([1,2,41 E 2ol o} 2 2[1,5-a]9 2] D-7-L S A])-2-H] F 4] -5-

HE s d)oln] ). 7-H EA A YEH-5-¢)ZA])-33-tho| EF 29 | gl d-1-
Hhx 2 T 2.d-1-2 (A A 4 15)9] A=

[445]

(254 4]
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[446]

[447]

[448]

[449]

[450]

[451]

[452]

=N
4’ \ u >
AcOH, 50°C, 16 h *4 ~N KOtBu
~, 4\

0o N THF, DMF, 1oo°c 18h N

|
Boc

P O~ _N 1 NN g /N/
O 04> R
Fiﬁj THF,0°C,05h Ff\‘j
iy o)m
(Al 1] N-(4-([1.2.4] Eg}o] o} 2 [1.5-a]9] 2] ¥ -7-L S A])-2- v B A]-5-v] &l 5]
U)-5-5F Q8 7-H| BEA|F L7 4-0lql o] A2
(E)-N'-(2-A}o] o} 5=-3- 57 @ &.-5-1] Z A 9] | )-N,N-T}-o] vl &l &£ F-o] 1] = o}m}
O] = (1.0 T &) ek Azl 19] @A 204 Aol 4-([1,2 4] EtolobE 2 [1,5-a] 9]
2 H-7-A & AD-2- | EA-5-w F ol d A (1.5 DLak)2 LA EAF (52.0 B ol =<l
F50°Cel A 16A1%F &<t nkst itk W3- 2 33} NaHCO, 5=-& < 2} o] & o} A]
HolER §7| &S &30 f75S i%% 2 AFE T NaSOE 7H &8
A A st FE ato] 553t B2 3= MPLC (tho] & 2 2 | eh v BH8)
£ Sl BAs AL, m=d A a1 A o] BA 3t =-S 5T (78 72%, MS
(ESI): m/z 447 [M+H]").
[SHA] 2] tert-E 2 4-((4-((4-([1.2 4] ET} o] o} 2 [1.5-a] 9 2] H-7- D S AD-2-H] F
/\] 5-w gl gyoln] ). 7- v H A F] £ 9 -5- ) A)-3,3-Th o] ZF @ 2 ] 5| €]
-7 Fol Eo] Az

— .
DCM, RT, 1 h O

1

7] A 1o 4 4 01 ZIN-(4-([1, 24| ET}ol o} E 2 [1,5-a] 9] 2] H-7-Q = A])-2-]
& 1 5-u e o) d)-5- 2 F L2 -7-w S A A UE - 407 (1.0 B5), tert- € 3,3-
tho] ZF ¢ & 4-3fo] =2 X 3] 7] 2] ¥l- -7} 2 gl o] E (2.0 B &), 2 KOBu (3.0
3

25 E THF:DMF=1:1 (0.02M)°l] =<1 3 2 2 3fof] 100°Coll A 164 7t & <F w vtk
) vhS 235 S w3 T MPLC (Yrol 2 2w ek g8 2 =5 A A
151, ekl A o] A 8 ES 58T (851 %, MS (ESI): m/z 664

[M+H]")

[YHA] 31 N-(4-([1.2.4] E&to] o} 2 [1,5-a]3] 2] ¥ -7- 2 S A])-2-w] & A]-5-w]] E] 5]
9)-5-(3.3-thol EF L 23] 3| 2] W -4- ) S A-7-H F A F E Tl 4.0} 71 o] A2

A7) A 2004 QoA tert-FE 4-((4-((4-([1,2,4] E ol o} 2 [1,5-a] 7] &] H-7-
AL A2 F A5 B ) ol u] )7 A F b #1-5-20) 2 A])-3 3- T o] &
Fe Ry gd-1-7HE A g o) E (1.0 § %)t TFA (10.0 B2 E thol S22 1
EH (0. 1Mol 51 F Aol A 1AIZE F <k ksl gl vhg S5 2-& 553 T
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[453]

[454]

[455]
[456]
[457]

[458]
[459]

[460]

MPLC (ol S22 v el er-e)E Z-all A5t o, T34 4 2] 54 3}3-=
Z 59T (58 84%, MS (ESI): m/z 564 [M+H]").
(A 4] 1-(4-((4-((4-([1.2 4| EgFol o} = & [1.5-a] ¥] 2] §1-7- & A])-2- W] = A] -5 1]

g d)ohu] o). 7- M FEAI AYE-5- ) AD-3.3-T o EF L 29 A d-1-H)
X129 Ax

237) QA 3014 D17 N-(4-([1,24] E ol ob& 2 [1,5-a] 7] 8] T-7-L & A])-2-
| E A5 € 3] d)-5-((3,3- U o] &5 @ 2 9] o) 2] | -4-2) S A)-7-m F AT A o
¢ 4-o}nl (1 0 %), IM NaHCO; =& 9 (5.0 %) 2 Bl Eg}sto| == HF-¢
(0.1M)°l] 351 ol R S 2 )0l = (1.0 ‘;]—a]:)E 0°col A A 7tatelch A
2o A 303 & QF nHkek & kg 23FE-& 55513 AL Prep-HPLCE -3l 4 Al
sto] AwghAl a1 A o] B4 33t e 55T (781 34 %, MS (ESD: m/z 618
[M+H]")

AA e 16 WA 179 3P E9 A=
A Z ol 33 AR b o g2 Houlbwdo)) ul 2 A Al 16 WA 17¢] 332 A
S

AA el 15 WA AATell 179 shek-24], 3=, 'H NMR, MS, 58, HPLC
dlol e, 32 &hni= 8h7] 3 300 A skl
[3£3]
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- o | HPLC
44 S 5 gk 21 1 NMR, MS T2 (min),
) )
N= 'H NMR (400 MHz, TFA salt,
NN i[?zﬁéﬁol DSO-d) 6 10.49 (s, TH),
ll;;( olE o1 5oa]y 594889 (n 2, 8.39 (s,
N : ?43—7—0‘@%1)— 1H), 8.30 (s, 1), 7.29 (s,
N\’ N Z_UT]%A]E_;_U“% M), 7.06 (s, 1), 7.04-7.02
5 /@\/LH S Yo 1) -7 (m, 1H), 6.94-6.88 (m,ﬁ ?H), 34 9.49,
o o 0 w32 A A}l |0-2076.15 (n, 1H), 5.77-5.69 99
I F seol) o ayg g | (M 2. 4.78-4.48 (m, H),
F qoalrz—éoim 3.97 (s, 3, 3.76 (s, 3,
N ﬁﬂﬂzj;z’:l)g 3.45-3.43 (m, 2H), 2.14 (s,
r&o S galrie |, 197-193 (m, )i NS
| — 07 7 |(ESD: m/z 618 [
"I NMR (400 MHz, TFA salt,
N= [ 1(3-((4-((4-  |DMSO-de) & 8.87 (d, J = 7.6
NN [([1,2,4]1E8k0]  |Hz, 1H), 8.83 (s, 1H), 8.34
u olE=([1,5-al3 |(s, 1H), 8.06 (s, ), 7.29
. ) PA-7-LAD)- [(d, T = 2 Hz, 1H), 7.04-7.02
NZN 2~ EA-5-7” | (m, 2H), 6.93 (d, ] = 2 Hz, 9 55
16 N N sid)obe]w)-7- |1H), 6.83 (d, J = 2 Hz, 1H),| 33 '9“9"’

o) 5 A ER-
) &A -4 4-
o] 279 25

6.72 (brs, 1H), 6.03 (d, J =
1 Hz, TH), 5.65-5.52 (m, 2H),
4.25-4.18 (m, 1H), 3.95 (s,
3H), 3.91-3.64 (m, 7H), 2.29-
2.25 (m, 2H), 2.13 (s, 3H);
WS (ESI): m/z 618 [MHI]'

=
N/N
.
>N I\O
17 7 N
| H
N s
o

1-(4-((4-((4-
([1,2,41=2}o)
oFE[1,5-a]5]
A-7-4 &)
2= 35 A -5-v =)
7l d)olu] )7
2 2[3,4-d]9 =
H9-6-4)2A])
92 9-1-2)
T2 Z-2-qd-1-
L

gl

VS (EST): m/z 553 [MHH]

[461]
[462]

Az 4: 1-(5-((4-((4-([1,2, 4] E EFo] o} F 2[1,5-a]9] ] H-7-L S A])-2-H]| F A] -5-

W g 3 d)otn] 12)-7-W| EA| AU ZEH-6-2)2 A])-2-0} A H} o] AL o] EF 2 [2.2.1]F)
Eg2-HT 2 X . dl-1-2 (A A 4 18)] A Z

[463]

(52 5]
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[464]

[465]

[466]

[467]

[468]

[469]

[470]

4M HCl in dioxane K2C03
Ag————— - =
sec-BuOH, 80 °C, 2h DMF, 110 °C 16 h N
o

OH

o)
O N
~ O. N NTIN Z N
NN 7 s Ay | »
[ < / A Ny
TFA H NaHCO; th

DCM, t, 1h o) ~ THF, 0°C to RT, 0.5 h

O

(A 1] 4-(@4-([1.2.4] Eg}o] o} = & [1.5-a]9] #] H1-7-L & A])-2-w] - A]-5- v €l 7]
holv] w).7-H EA AU Z-6-2 2] A2

4-Z 227 HEAAUYZEH-6-2 (1.0 F), Az 12] A 2014 Aoj7l 4-
(1,241 Eg} ol o}E =2[1,5-a] 9] & H-7-L S AD-2- | FA-5-Hw o = (1.0 ©3),
2 1,4-Tho] LA elo]] o] 71 4M HCI (0.2 & 3)S sec-BuOH (0.1 M)ol] 91 3
80°Cell 4] 2A1 2 &t ksl gl vEg £35S 5 &, MPLC (ﬂﬂﬁii
ek w e E Tl Al AL, A A o] BASFEE F5EEAT (¢
75%, MS (ESD): m/z 445 [M+H]").

(A 2] tert-* & 5-((4-((4-([1.24] Ee}ol ob & 2 1,5-a] ] 2] H-7- L H AD)-2- &
Al-5-w g s dyopn] in).7- W H Al 1} 21 -6- ) A)-2-0 AFBF O] ALO] 2 [2.2.1]
e Ql-2- 7 A g o] E o] Al

371 GA 1ol A Do 4-((4-([1,2,4| EolobE 2 [1,5-a] 9] 2] H-7- L = A)-2- 1]

E A5 ) obr] ) 7-H S A FAUEH-6-8 (1.0 T), tert- T & 5-(EA =
A)-2-oFApufol Alo] E 2 2.2, 1 E|J-2- 7S A H ol E (1.2 F &), 2 K2C03 (2 0
%S DMF (0.1 M)oll =91 3 110°Coll A 164 3t &-9F aldkstd o}, vk
oo oot Hol ER Y EE& FE8] frle s &
SOE H2 &8 A A%ta 2 H 0}04 FEIUL REEEFE
2eb e S T8l AASH A, wdk A 1A o] B A3 E S 58T (¢
$£:79 %, MS (ESI): m/z 640 [M+H]" ).

[£HA] 3] 6-((2-O}A v o] ALl & 2[2.2.1] F §F-5- )5 AD-N-(4-([1.2.4] E 2} o] o} &
2[1.5-a]9] & D-7-L S AD-2-H FA5-w & 7 D)-7-H B A F] 7l 4-0} 71 9] A

=

71 @A 2004 Do tert-FE 5-((4-((4-([1,2,4] EB}ol o} F 2 1,5-a] 9] & H-7-
A& AN-2-w FA]S5-w 2 F o] 1)-7-H] E A F U E -6-A) S A])-2-0F A E)
ol Alo] 2 [2.2.11 e Q1-2-7H A gl o] E (1.0 T %)} TFA (20.0 F3)<2 DCM

0.5M)9]] =91 Z 2 Lo A (A7 ot wHkslglT) uhe EFR S FEe T
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[471]

[472]

[473]
[474]
[475]

[476]
[477]

[478]

N

MPLC (thol 2 2 2 v ghu|eh-E)E T3l QA6 QlaL, =a A 514 o] 154 35k
S S5 TH (58 89%, MS (ESI): m/z 540 [M+H]").

[SHA] 4] 1-(5-((4-((4-([1.2. 4] E g} o] o} £ 2 [1,5-a] 9] 2] T -7-L -5 A)-2- v F-A]-5-1]
g d)ohr] ). 7- M FE A AYE=1-6- U)K AD-2-ok A v o] AL o] E =2 [2.2.1] 7 BE-2-
ehx g ool A%

371 @A 3004 Aot 6-((2-okAtutol Abel E &2 [2.2.11 3 ¥-5- 2 )y S AT)-N-(4-
([1,2.41Eg ol ol 2[1,5-a] 9] & H-7-L S A-2- W Al -5-H] & 7] H)-7- 1] 5 A] ]
U=l -4-0b7l (1.0 F7) 7 IM NaHCO; 57891 (5.0 T & Bl Eebslo] =253
0.1M)ol] 591 Folad 2 SR e)el= (1.0 FEHE 0°Col A A 7Hatsitt. A&
ol A 30% Tt WHES - uk-g S3E-8 553519 a1, Prep-HPLCE 53 A A5}
of 24 a1 o] BA48eE S 58T (78 22 %, MS (ESD: m/z 594 [M+H]"
).

A ¢ 19 WA 20 3P =2 A=
Az 49} FARSE WhH 0 2 Bodbg o] up 2 A A4 19 W X] 209 3}3HE-S A

e

A el 18 WA A ATell 209] B}ek-24, 3=, 'H NMR, MS, 58, HPLC
dlole, 2 =5i= 6h7] & 400 A skl

[3£4]
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o
1%
e
oL

" NMR, MS

HPLC
(min),

w=E (%)

18

1-(5-((4-((4-
([1,2,4]1E2}
oJo}E=[1,5-
al¥ 2| d-7-¢
L A])-2-m =
A]-5-v| &l ¥
d)olu] e )-7-
o EA F &
21-6-9)2
Al)=2-oFAn}
o|Ato] EF &
[2.2.1190 &~
o-d) T -
2--1-2

H NMR (400 MHz, FA salt,
Methanol-ds) & 8.79 (d, J = 7.6
Hz, 8.72 (d, J = 11.6 Hz, 1H).
8.39-8.32 (m, 4H), 7.13-7.09 (m,
SH), 7.04 (d, J =2 Hz, 1H), 6.98
(s, ), 6.96 (s, 1H), 6.87-6.81
(m, 4H), 6.67-6.60 (m, 1H).
6.27-6.20 (m, 1H), 6.07-6.03 (m.
1H), 5.90-5.86 (m, 1H), 5.90-
5.86 (m, 1), 5.67-5.61 (m, 1H).
5.55-5.46 (m, 1), 5.43-5.40 (m.
M), 4.66 (d, J = 13.2 Hz. 2H),
1.05 (s, 8H), 1.01 (s, 3H), 3.90
(s, 3H), 3.89 (s, 3H), 3.65-3.62
(m, 2H), 3.52-3.48 (m, 1H),
3.35-3.33 (m, 2H), 2.65-2.50 (m,
2H), 2.20 (s, 3H), 2.19 (s, 3H),
2.12-2.08 (m, TH), 2.03-1.94 (m,
6l1); MS (BSI): m/z 594 [MHI]*

9.06,
97

19

1-(3-((4-((4-
(11,211
olo}EZ[1,5-
al¥ g g-7-¢
S A -2 =
A|-5-H e ¥
)l e )-7-
o EA A
2-6-9)=4])
o}A ] -1~
a2
A-1-&

H MR (400 MHz, FA salt.
Methanol-ds) & 8.75 (d, J = 7.6
Hz, 1), 8.37 (s, 1H), 8.29 (s,
M), 7.61 (s, 1H), 7.49 (s, 1H),
7.24 (s, ), 7.12-7.10 (m, ).
6.96 (s, 1D, 6.95 (d, J = 2.4
Hz, 1H), 6.44-6.37 (m, 1H).
6.31-6.26 (m, 1H), 5.80-5.76 (m,
D, 5.29-5.24 (m, 1), 4.83 (s,
), 4.64-4.59 (m, 1H), 4.46-
143 (m, 1), 1.18-1.15 (m, 1H),
4.04 (s, 3W), 3.81 (s, 3H), 2.17
(s, 3H): NS (ESI): m/z ob4 [M+H]

20

1-(3-((4-((4-
([1,2,4]1E%}
olo} & Z[1,5-
al¥ g d-7-¢4
LA -2-1) =
Al -5-H € o)
d)opr x)-7-
o 5 A FupE
21-6-U)=A])
v Zed-1-
AR ZT-9-
A-1-¢-

HONMR (100 MHz, TFA salt,
Methanol-ds) & 8.83 (d, J = 7.52
Hz, 1H), 8.64 (d. J = 2.36 Hz,
1H), 8.41 (d, J = 2.02 Hz, 1H),
8,01 (d, J =7.28 Hz, 1H), 7.53
(s, ), 7.26 (d, | = 2.08 Hz,
), 7.18 (dd, J = 7.54, 2.08 Hz
1H), 7.05 (s, 1H), 6.91 (s, 1H),
6.72-6.65 (m, 1H), 6.32 (dd, J
16.8, 1.84 1z 1II), 5.48 (dd, J
10.7, 1.87 Hz 1H), 5.32 (d, J
23.2 Hz 1H), 1.08 (s, 3H), 1.03-
3.93 (m, 2H), 3.89-3.80 (m, 5H).
2.50-2.29 (m, 2H), 2.19 (s, 3H):
MS (ESI): m/z 568 [M+HI*

22

8.44,
97

[479]
[480]

A 2o 5: 1-(4-(4-([1, 24 EZHo] 0} Z 2[1,5-a]7] 2] ©-7- 2 & A])- 2.7 & A].5.7]

g d)obr] 1)-7,.8-th 0] &} o] E2-6H-[1, 415 AHA] == [3,2-g] A U E H-6-L) 2=
Z2-d-1-2 (AA 4 2D A=

[481]

[{Fc2 6]
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[482] N7 NH
0
F ZON
NO, N7 NH NS
\
NaH 0
SOClI Cl
OH — s HO 2
o THF, Oto 75°C o Cl\/\OQ)\
NO, DMF, 110°C, 1 h
NO,
N=\
N‘ N "

UQ

¥l
N SnCI22H20 ~ o
@ ’ﬁj ooz L ﬁj
IPA,60°C, 1h Cla~ /@/ku
o O
NH,
N=y

c \/\O

)
N=\ N /N
N /N

NA Jij/
K,COs, Kl
2 EDC DIPEA
DMF, 130°C, 16 h DCM RT, 16 h

\
[483]  [2Al 1]17-Q2-3to] = F A o FAD-6-LF o] EZ 1} -1-4(3H)-2- 2] A=
[484] ol FetolF (1.0 ¥ S FF HlEASto| 2 F (1.5 Myl 5 F, 0°C
o 4] NaH (0.7 &%) E & fﬂfﬂﬁl A7vetal 77t Ed H A2 o E 2%
E 2ol IMRE E ket it) T1 F 75 F L 261l ER A YET-4GH)-E
(03 FF) & B3 &l H7bakar 75°Col A 16411 & <F alukeR St 0°Ce]]
A REEE 3 &l ol EALE 3] HUtste] pHE 72 A4S &, 2 F22
FEgolol AT RZHE=4] (VR F71EE FET T, 2ok f 713—"— Na,SO
SEoldd HE B 1]71 = F o Fahar St %%6P At F5HE LI}ES
MPLC (tho] & 2 2 | gk ¢h-E)E o] &ato] QA5 Odi%*%‘ A 9 53
3} ES FEEA T (R 12%, MS (ESD: m/z 252 [M+H]").
[485] (A 2]14-E2 2 7-Q-E2ZFAN-6- Yol EZHYEd o A=
[486] 771 @A 1ol D oAX] 7-2-Fo] EF A o FA])-6- 1 o] EZ FUE-4(3H)-
2 (1.0 B3) 3 SOCL (0.1IM)E & 7}l DMF (0.1 33)E 3 7Fet 3 110°Coll A
] }.Eo]. u].o}oiq_ u].o :{_%T—%E I-oL 5‘—7‘0]—01 /]}\ﬂ _1_21]4 EZ4 Q.-sl—ﬂ
S FEU A Ao FFES F7FAGA glo] the vEg-ol ARkl (&
100%, MS (ESI): m/z 287 [M+H]").
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[487]

[488]

[489]

[490]

[491]

[492]

[493]

[494]

[YHA] 31 N-(4-([1.2.4] E&to] o} 2 [1,5-a]3] 2] ¥1-7- 2 S A])-2-w] & A]-5-w] E] 5]
D) 7-R-FZZAFAD)6- Yol EZF YL 4-0l71 2] A2

A7) GA 2004 ROl 4-FRET-Q-FERAFAD-6- Ol EZFYEA
(1.0 B2 ofo] AZZFE (0.1M)°l] 351 5, Al 1] @A 204 A %3t 4-
(1,241 E ol o}& E[1,5-a] 9] ] H-7-L S AD-2- W EA-5- v "ol d A (1.1 B3 S
A7rste] 60°Coll A 1A1E & ot wnksh ik vhg & gher& @73 § o] st
oo A RS R A E Mo Tt Aozl DA E 7 F Aol A 7123
=g a1 A o] BA St E S 5T (78 65 %, MS (ESI): m/z 522 [M+H]
).

[YHA] 4] N*-(4-([1.2.4] E g}olo} = 2 [],5-a]9] 2] §1-7-2 & A)-2- W] E 4] -5- 1] €] 5]
)-7-Q-2 2 2 FADHAE e 4.6-tho]ofrl o] A%

237) GA 3914 o7 N-(4-([1,2 4] E ol o} 2 [1,5-a] 9] #] T1-7-L S AT )-2-]
EA5-HEH E)-7-2-F R RN FEA)-6-Ho| EEFLE A 407 (1.0 T3
o oA e o] E (0.05M)°ll +<1 3 SnCl,2H,0 (5.0 G ) E H 7Fske] 60°Cel A 2
Azt Fob ksl ) Hhg S3E-8 00cE W Ae F IR Yol 5 3] A
7hakeleh, Wb S 3ol 3238} NaHCO,; 3-8 9 7} o ol Al H o] EE ] 7}3ho]

|

7, EobXl 77152 NaSO, 5 o] &8l |2 =< A8l < H <

° S MPLC (to] 22 2 ehgte)2 ¥
B2 =& F5A T (5781 83%, MS (ESD: m/z
492 [M+H]").

[hA] 5] N-(4-([1. 2.4 E 2 0] o} 2 [1.5-a]9] 2] T17- 2 & A)-2- ¥ 5 A 5.1 L 9
u)-7.8-thol sl o] = 2 6H-[1.4]H A A = [3.2-g)F] W E 7l 4o} 7l o] A=

7] DA 401 Qo130 N*-(@-([1,2,41E 2ol o1 2[1,5-a]5 2] ¥1.7-21 5 4])-2-
) 5 A5 E 3 )-7-2- 2 2 2o EA)F LF 2 -4,6-Tho] o} El (1.0 TS DMF
(0.1M)°]] 2591 F K,CO5 (1.02 F#) 9} KI (1.0 F#H) & H7FehaL 130°Col A 164]
Bk st W EFE oo Hl ol E5tk A EE Wkl §7]

T, Bobxl f71F 2 Na,SO,E ©] 838l F& & AT H o7
%3t t) 5% 3 Hhe 98-S MPLC (Yhol 22 2 W g ek &
shol Ae oL, ek A o] B4 3et e & FEE A (7 60%, MS
(ESI): m/z 456 [M+H]").

[ehA] 6] 1-(4-((4-([1.2.4] EE}o] o} 2 [1.5-a]9] ] 1 -7- 5 A])-2- v F-A]-5-v] €]
) d)obH] 5)-7,8-t} 0] 3F o] = 2 6H-[1.4]ZAFA] 5 [3.2-g] AL -6-Y)EZ 3 2.
oll-1-=22] A=

71 @A 5004 Qo] 7 N-(4-([1,2,4] E&Fol o} 2 2[1,5-a] 3] 2] H-7-2 & A])-2-1]
5A1-5-7 € 9 d)-7,8-th o] 8F o] = 2-6H-[ 1,45 A 3[3,2-g] F & §-4-0}H1 (1.0
TS thol 2 2 gk (0.05M)ll 51 ¥, of =4t (3.5 E ), 1-0E-3-3-1}
olw| & olu] - 3 g )7} H t}o] o u| = (EDC, 3.5 &), N,N-t}o] o} o] A3 & H o
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Ho}lt (DIPEA, 2.5 F3H)E A7kste] 480l A 16417 S mukatgich, kg &
FEL HHF T MPLC (ol SR 2 ehul ¥ 2y A sho] wghal iAo %
A 3qE-S FE5AT (8 5%, MS (ESD: m/z 510 [M+H]").
[495]
[496] [3E5]
N g | HPLC
A4 Tz st R, VS TE | (min),
o @ | 2 (a)
N | T NMR (100 MHz, TFA salt,
NN |12, 41=3ke] [MeOb-dy) & 8.76 (d. J = 7.6
\ olZ=[1,5al% |Hz, 1H), 8.55 (s, 1H), 8.47
& HE-7-ALA)- (s, 1), 8.29 (s, 1), 7.74
NSN o) 2-t) EA]-5 ﬂﬂ% (s, D), 7.25 (s, 1), 7.11- g 59
21 P =9 )oln 7.08 (m, 1), 6.96-6.89 (m,| 5 100
N 7,8—r+o]a}015 3H), 6.52-6.47 (n, 1H), 5.97-
0 Z-6H-[1,4]18AF |5.94 (m, 1H), 4.52 (t, J =4.8
LN A %[3,2-g1FI} |Hz, 2H), 4.18 (t, J = 4.8 Hz,
\/[\ EA-6-o)= |20), 3.82 (s, ). 3.31 (s,
z-2-ql-1-& 3H); MS (ESI): m/z 510 [M+H]*

[497]

[498]  AZ4 6: N-@-((4-([1,2,41E g0 o} & 2[1,5-a]9 B D-7- LA S A])-2-H]| F A] -5-H]
gy d)oln x).7-@-EEZ =9 H g d-1-DHFAFZ H-6-G)ol T Holvlo] = (A
Ald 22)9] A=

[499]  [¥H32 7]
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[500]

socl '
2 Cl
DMF,80°C, 4h

/N
O N
f—

DIPEA NP

ACN, 110°C, 16h /<j)\

)

NH

Nog

(0]
N

DIPEA Né\IN

_—

DCM,0°C,1h /@/L
|/\N/©

[501]

PCT/KR2023/004601

N=
NN

HaN _N
2 Z >N \>

~ NN
o o

IPA, 50 °C, 30min

_
- N4\|N o}
N
F -0
NO,

SnCl, 2H,0 NN

EA 60°C,16 h /@)\ /©/

N=\
N,
(1
Y °
=

[ﬂﬂn¢ﬂii7efgi6%ﬂ5iﬂ%

N

2le] Az

[502]

=9l &

aL, thol S &2 &2 | ghol] NEE

zsto] webdl 1A Aich Aol 7l

7-EFLE-6- VO ERAVUEH4GH)- (1.0 %) 3 DMF (0.1 9% &
(20.0 B0l 51 F, 80°Cell Al 44]F Ft o
A7bskel AAdE nAE

SOCl,
=
Z]

s 1o

=
=
ket oleh kg BB S

SEEE
27} A4 glo] T

(e o o

g S1A =

2o AF2EA T (58 36 %, MS (ESI): m/z 228 [M+H]").

[¥HA] 2] N-(4-([1.2. 4] E T} ol o} = & [1.5-a]¥] &) H-7-2 2 A])-2-1| B A]-5-1] & 9]

[503]
9)-7-5F

Q2 6ol ER 740l RI o Al

A 1A Do 4-F2 2 7-
o 19] wHA| 204 A2
A5 Eelbd #l (1.0 B3

Zol mutal ) Hhe 3RS

[504]

=1
E2F

2ol ERZAVYEH (1.0 G I A=
@_ 4_([1’2,4153}01 O]——é—i[l,s_a],\ﬂ ‘j/] T:/l'7'?£%}\] )'2'131]%
o]_o]/\ Eir
R

T2 (0.2 M)oll &2l 3, 50°Col A 304
Ao X 3LA & o B 2 M| F 3} ofo]

Byl oA 54 33t Es 75 P?iv}(vﬁrzr: 72 %, MS (ESD): m/z 462 [M+H]").

[505]

[¥HA] 3] N-(4-([1.2. 4] ET}ol o} = & [1.5-a]¥] &) H-7-2 2 A])-2-1] & A]-5-H] & 9]

H)-7-(4-% %

wolsel Rl 1.9l 6.1 hol E 2 A} el 4 ofvle] A%

[506]

WA 20 4 Ao A N-(4-([1,2,4| EgFo] o} ZF 2 [1,5-a] ¥ 2] H-7-L S AD)-2-v| &

A5 ) 7555 61 o] 22 Lok (10 93, 40050 2

_%]) =zy 22 DPF/I:)

! DIPEA (4.0 @) Z 1,4-tFo] 2 A<

21(0.3M)°l] =<1



54

WO 2023/195773 PCT/KR2023/004601

[507]

[508]

[509]

[510]

[511]
[512]
[513]

[514]
[515]

[516]

F 110°CoN A 16413 Bt auketd) vhg £35S 553 S MPLCE 5
&l AAleto] = siA| o] B4 8= FESATH (8 79 %, MS (ESI). m/
z 612 [M+H]").

[ThA] 4] N*-(4-([1.2.4] Eg}ol o} E 2 [1.5-a]9] 2] T -7-H S A)-2- | F A]-5-1| & 7]
D) 7-@-EE e d - ehFAEd 4.6-tholol vl o] A%

A 304 Ao X N-(4-([1,2,4| EgFol o} £ Z[1,5-a] 7] 2] H-7-L S A])-2-v] &
A-5-wE H Y)-7-(4- & 2] =) o g - 1-2)-6- Lo ER F UE 4011 (1.0 T
)3} SnClL.2H,0 (5.0 ) E ol olAlH o] E (0.1 M)oll =91 &, 352 60°C
ol A 16A13F & <F awkstlet. whg- Z3ol gt Yol &N HIMe & 55
siTh ¥hE E3E-S MPLCE o] &3te] AA| el il A=A s14 9 24 5}
FES S5 (581 33 %, MS (ESD: m/z 582 [M+H]").

[YHA] 5] N-(4-((4-([1.2. 4] Eg}olo} = 2 [1,5-a]9] ] H-7-L & A)-2- | S A]-5-1 &
H o ).7-4- 2 e A 2 Y- 1- ) F v el6- Aol T ofnjo] = o] A
=

i

WA 40 A Dol H N*-(4-([1,2,4)| E kol o} 2 2 [1,5-a) 9] ] H-7-L L A])-2-H] &
Al-5-w o) ) 7-(4- g ] e ) v g - 1- ) F S - 4,6-Thol o Rl (1.0 B S
tlol E 2 2w ek (0.1 M)oll %<1 3, DIPEA (3.0 §3)= Z 7}3lo] 0°Coll A kst
Ak olF ofmad R A 2|2 (1.05 G E A 7Fsto] 00Col A 1417 F<t
W ¥k EFE-S FH AL F, prep-HPLCE ©]-8-3to] At il =

A a1 A 9] B4 31EHE S 5T (58 3%, MS (ESD): m/z 636 [M+H]").

Ao 23 UIA] 25 SHFE ] Az
Azl 637k fAREH W 0 = B uhg ol wh2 A o] 23 4] 259] SFHE S A

=y

2 WA A ]cﬂ 254 @r"ﬂ:ﬁié}, 3132 'H NMR, MS, &, HPLC
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™~

s
e

53

HPLC
(min),
=52 (%)

'H NMR, MS

22

N-(4-( (4~
([1,2, 112
ojo}E=[1,5-
al¥ g d-7-¢
2 A])-2-1 &
Al-5-m € o]
)b = )-7-
(4-% F2| =5
A el-1-2)
FAE=1-6-
d)okz o}

0]5

IH MR (400MHz, FA salt,
Methanol=dy) 6 8.77 - 8.72 (m,
1), 8.41 (s, 1), 8.28 (s, 1),
7.88 (s, M), 7.41 (s, 1), 7.08
(d, J = 5.9 Hz, 1H), 6.93 (s,
2H), 6.68 - 6.61 (m, 1H), 6.47
(d, J = 16.6 Hz, 1H), 5.88 (d, J
= 10.2 Hz, 1H), 3.80 (n, 7H),
2.81 (t, J =12.1 Hz, 21D, 2.68
(s. 4H), 2.43-2.38 (m, 1),
2.16 - 2.09 (m, 5H), 1.80-1.77
(m, , 20) ; MS (ESD): m/z 636
[MHH]Y

23

N-(1-((1-
([1,2, 4122
oopER[1,5-
aldgd-7-¢4
2 A)-2-H =
A -5-Hd =
d)obr] )-7-
EEnF
#%9-6-¢)o}
Fdojulo] =

H O ONMR (400 MHz, IFA salt

Methanol-ds) & 8.80-8.77 (m,
2H), 8.35 (s, 1H), 7.42 (s, 1H),
7.32 (s, M), 7.19 (s, 1), 7.10
(d, J = 6.4 Hz, 1), 6.99 (s,
1), 6.90 (s, 1), 6.49-6.45 (m,| 1
M), 6.39-6.32 (m, 1H), 5.83-
5.80 (m, 1H), 3.95 (t, J = 4.0
Hz, 4H), 3.76 (s, 3H), 3.19 (t,
T =4.4Hz, 40), 2.10 (s, 3H);
MS (ESI): m/z 553 [M+H]

10.16,
92

24

N-(4-((5-F=2
-2~ A -
4-(3) 2 -2-
E5ADAE)
O] 7] 2 )=7-u
S E -
6-)of= = of

ufo] =

DII

IH NMR (400 MHz, HCl salt,
Methanol-de) & 9.24 (s, 1H),
8.67 (s, 1H), 8.13-8.11 (dd, J =
5.02 Hz, 1H), 7.90-7.86 (m, 2H),
7.30 (s, M), 7.16-7.12 (m, 2H),
7.08-7.06 (d, J = 8.35 Hz, 1H),
6.74-6.67 (m, 1H), 6.52-6.48
(dd, J = 16.94 Hz, 1), 5.90-
5.87 (dd, J = 10.23 Hz, 1H), 4.17
(s, 38H). 3.87 (s, 3H); MS
(ESD): m/7 478 [MHH]

10.10,

11 08

(E)-N-(4-((5-
== w-4-(3-
EFQ Ry
A])-2-1) 5 A]
7 d)ofu] i )-
7-m) E A 5
%£9-6-9)-4-
(tto] e ofw
)RE-2-9

o}wujo] =

H NMR (400 MHz, Fa
Methanol-ds) & 9.04 (s, 1H),
8.49 (s, 1H), 8.24 (s, 1H),
7.38-7.32 (m, ), 7.27 (s, ),
7.02-6.94 (m, 2I), 6.85-6.71 (m,
4H), 4.11 (s, 3H), 3.88 (s, 3H),
3.77 (d, J = 6.8 Hz, 2H), 2.76
(s, 6H); MS (ESD): m/z 552 [M+H]*

salt,

9.13,

64 99

[517]
[518]

A2 7: (B)-N-(4-(@-([1, 2,4 E 2] o} Z Z[1,5-a]9 & ©.7-L & A)-2-7] &

Al-5-HEE d)obn] )-5-F 22 AUYZEH-6-Y)-4-(Fho] W F o}r] i) B E2-l o}
ulo] = (A Al ¢ 26)9] A=

[519]

P54 8]
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520 N=y
[ ] NN

Bedes J
NN &N
| N o
“~on BOP,DBU ¥z p-TsOH | N
— > =
al ACN, RT, 16 h IPA, 90 °C, 30 min N 5
NH, ca
NH,
N==\
N / N

[521]

[522]

[523]

[524]

ACN,0°C,1h

(A 1] 4—(1H-Hi1§_[dl[l.2.3]EE‘r°1 ol 1-)-5-F 22U -6-01 7] A

[N

6-obV :e-5-E R ZAYEH-4-& (1.0 )2 oM B Ed (0.1M)el] =4
F Mz EgololE 1A S A Eg (ol W o i) E AR FALEF QR
¥ ¥ 0] E (BOP, 3.0 © &), 1,8-t}o] o} zFul o] Alo] & 2 [5,4,0]-2 H| 22-7-<ll (DBU,
4.0 ¥ E A7tk Aol A 16 A F &S aRke it vhE 23S Y
ol oL, Aozl 2 ool 54 332 7 A glo] the kgl ALg
BFATH (75 15 %, MS (ESI): m/z 297 [M+H]").

[YHA] 2] N-(4-([1.2.41 Eglolob= 2 [],5-a]3] &] H-7-2 S A1)-2-1] = A]-5-1 &l 9]
)52 2 AU -4.6-tho] ol Hl o] Az

A7) @A 104 Dol A 4-(1H-MZ[d][1,2,3]Egto] o} F-1-)-5-F 22 A Y=
d-g-obl (1.0 Fah)a Al 2o 12] A 20014 Ao 4-([1,2.4| EdFo]o}ZE 72 [1,5-
a]¥ 2l H-7-A S A)-2-w] FA[-5-w d ol d 9 (1.0 )& ool A ZE S (0.1 M)
o =2l F 90°C ol A 104 & ot 3738Far, ¥b-g 23-&9l p-TsOH (0.1 B3 E #
7F8le] 90°C o A 304 &<t 3T Hh-E 3 E o)) thol E R 2w ¥ (0.05

M), ;%%, 2 33} NaHCO; 898 7t f-71 & F+58 &, Zolxl #
= Nazsom o] g3l F2 E2& AT FA AGsta 2t FE5ESIY 55
6
=

& MPLC (tho] 2 & 2| ghvl| gh&) = A A g
o] A A& x5}t Prep-HPLCE E3) oWl 313522 ol A7 & &
HES H7ketel Aol 1 A3t E et ante i), vhg ¥ A A E o] 3
5 dzste] kA A o] HA S E S ST (78 15 %, MS (ESD):
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[525]

[526]

[527]
[528]

[529]
[530]

[531]

[E7] 3] (E)-N-(4-((4-([1.2. 4] EE}FO] o} & 2 [1,5-a] ¥ 2] ©-7- L S A])-2- 1] F-A] -5-
e s dyoln )5 22 2 YL -6-)-d-(Cho] v E o] )R E2-glofn}o]
=9 A%

A7) @A 2004 Aol 2 N-(4-([1,2,4] E gFol o} =2 [1,5-a] 7] 2] T1-7- 2 L A )-2-
HEA5-HE A H)-5- 222 UE--4.6-Th0] okl (1.0 )= oAl Evol E
2 (0.1 M)l 3¢ F 0°ocE WZASHAL (B)-4-(Crol W E ol )R E D o = E7
2}o] = (1.0 B E H7hste] 0°C el A 1A ZE &<t nlgkstleh. vh-g E 3=
ol ZZZ W& (0.05 M)T} 23} NaHCO; 7842 H7tsto] f7128 53 3,
Bold §7]52 Na,SO,.E o] &8 & B8 Al A= F o Fsbar At w53}

kv

T} F 55 TGRS prop-HPLCE o] §3e] AASH31aL, Aeghal 3179 2
A 3= FEFA T (58 26 %, MS (ESD: m/z 559 [M+H]Y).
[3£7]
HPILC
PA| 2~ O
24 Tz shghE I NIR, VS T (min),
o ® | gy
N=\ )
N N [(E)-N-(4-((4- |'™H NMR (400 MHz, freebase,
| ([1,2,41E%}0] |Methanol-dy) 68.74-8.73 (m,
7 o}E=[1,5-al |20), 8.60 (s, 1H), 8.29 (s.
NN o 9 d-7-9< |1H), 8.18 (d, J = 8.8 Hz, 1H),
| A)-2-WEA- [7.78 (d. T =8.4Hz, 1H), 7.06- _—
26 N 5-Addd)ol 16,97 (m, 3, 6.80 (s, 1UD.| 17 100
o ~° T)-5-E R |6.67 (d, J = 14.8 Hz, 1H), 3.92
HN._O AUY=-6- (s, 3H), 3.77 (d, J = 5.2 Hz,
“« a)-4-(c)old |2H), 2.74-2.65 (m, 6H), 2.17
Holu] i) RE- (s, 3H) 5 MS (ESI): m/z 559
hll/ 2-qlofufol= | [MHIT"

Az 8: 1-4-8-(4-(L,2 41 E ol o} Z Z[1,5-a] 2] F-7- L & A)-2-H] F A]-5-
AL # d)ob ] )3 2| v £ [5,4-d19 2] Fl -2- ) | 2 A1) TR 2212
(A o 27) 9] A=

({2 9]
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[532]

[533]
[534]

[535]

[536]

[537]

[538]

O_~N
NN NZ N - N*N/> R o \
MOH oxalyl chloride, DMF H\KKCI HaN ) NN 7 Ny
| — » | ~ - NN o N-y

N DCM,0°C o RT, 4 Mg A 450 an DL
' ' ~
o > 1
~
N\ NN O AN
S O 2N HN  N-Boc | »
NN = _/ A SNy
mCPBA P SNy, : N
— > N DIPEA N. N o
DCM, RT, 4h NN P ol >
o) 1,4-dioxane, RT to 70 °C, 16 h N
o ()
N
Boc
\G/> N = /N>
N~
N~y )J\/ M ~N
N
TFA /N O Y
Com e
N

DCM,RT.2h [ ] DCM, RT, 90 min [ j

(A 1] 8-F=2 2 2 (e Mol ) el u] S [5.4-d]F el v o] Az

6-(Fl & Mo )3 2] 1] 5 [5,4- d]ﬁ%ﬂﬂ |-4-2 (1.0 9%) ¥ DMF (1.6 %) E

olZFZE e (0.5 M)ell &<l ¥, 0°Coll A SAEEReto| = (2.0 FEHE I3
A7bel A whE EF =S ol A 4xF E ok alRkE QT BEE ZREE
5T, ol S LA o] A S1etE-S 7 A A glo] ok BhE-oll A&
3k (58 100%, MS (ESI): m/z 213 [M+H]").

(A 2] N-(4-([1.2.4]E&}o] o} 7 [1,5-a]9] 2] H-7- A& A])-2-1| - A]-5-1] &l 7]
D)-6-(AlE AR ) I V] L [5.4-d]¥] 2 v H-4-0} 7l o] A&

371 A 104 o3l 8-F ZZ2-(Hl Aol )3 2 W] L [5,4-d] ¥ 2] M (1.0
deb)a Azl 19] @A 204 AoAX] 4-([1,2,4| Egfel ol 2 (1,5-a] ¥ 2] H-7-
AEAD-2-H FA-5- ol dd (1.0 B3 & ool Az a2 AU A& (05M)°ﬂ
o F, 4 3 S 45°Co A 4413 Bt wnkERSIT BES E3ME S F556)
i, MPLCE A Aate] mehA] 1A 9] 5.4 3}3t&S 58l (781 16%, MS
(ESI): m/z 447 [M+H]").

[YHA] 31 N-(4-([1.2.4] Egtol o} = & [1,5-a]9] ] ©1-7-2 & A])-2-v] & A]-5-w] €] 5]
U)-6-(H YA X ] 2] v] S [5,4-d] 3] 2] v -4-opwl o] A=

.

271 @A 2014 Dol N-(d-([1,24] E&}o] o} Z[1,5-a]9] 2] H-7-A 5 A])-2-H|
EA-5-m s d)-6- (D A-0] @) 2] W) 12 [5,4-d] ] 2] V] | -4-0F 7 (1 02 e
1222 v[e (0.06 M)oll 51 3, 0°Col A wlEF-Z 2 25 % A 24F (m-CPBA,
3FEHHE DA Hobel] FAC wE EFES Lol A 2413 et ke g
o g &2l £3} NaHCO, -8 & F7Fstal DCM L2 {7 =& 58

O

NS
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. ol 1%° MgSO,Z o] 83 Fe B2 AANE 5 o hata At 55
SHS1EE, 20170 4 0] 5 SR 374 A ol T kel AL

[539]

[540]

[541]

[542]

[543]

[544]

[545]
[546]

ATt (& 83%, MS (ESI): m/z 479 [M+H]+).
(A 4] tert- & 4-8-((4-([1.2.4]Eeto] o} 2 [1.5-a] 9] | H-7-L S AD)-2-H 5
Al-5-w 3 o v )3 2] 1] 2 [5.4-d] 3] g 1] D -2- I o e 7l - 1-FHE Al G o] E
o] Al X

237] @A 304 Do N-(4-([1,2, 4] Egfol o} £ & [1,5-a]F] 2] H-7-U = Al)-2-
W EA]-5-v) € 3] | )-6-(i el A )3 2] 1] 5 [5,4-d) 3] ) W] W 4-0) (1.0 HEhH) S
1,4-tFo]l = AlQ1 (0.1 Myell =91 F, tert-+ ] H| & 2-1-7F5 A ol E (1.7 & 3)
9} DIPEA (1.3 @) & H7Hel At} vhg E3HE-2 70°Col A 241 3F &<t ek
0@”}“°%§%ﬂ4ﬂNﬂmQ”ﬁ°% 478l DCM O 2 71528 5
T, Bobd f-71%-2 MgSO,E o] &3l F2 55 Al AT F o st et
shlth Aofxl ZA A o] 54 332 F7F A A glo] tha §Eg-l] AL
AT} (58 100%, MS (ESD): m/z 585 [M+H]").

Al SIN-(4-([1.2.4] E ol o} 2 [1.5-a] 7] 2] H-7- Y S A)-2- W F-A]-5- 1] &l 7]
-6-(3] ] g 71-1-2h ] @) u] = [5.4-d] 9] 2] v] §1-4-o} vl o] A%
Jﬂﬂﬂ4ﬁ1“ﬂﬂww g 4-(8-((4-([1,2,41ET}o] o} & 2 1,5-a] 9] &] . -7-
A2 AD-2-m| EAL-5-w = # o] ) 3] 2] 1] K [5,4-d] 3] 2] v -2-9) ] ] 2 -1
FHE21 Yol E (1.0 B 3H) & tho] 22 W ¥H0.06 M)oll =91 ¥, Edlo| EF &
oA EAF (40.0 B3-S H7Fetar Aol A 241 3F &<t RSl v vhg E 3=
55 3, MPLCE GA|sto] =34 a1 A o] 54 3}3t&& 5330t (57
: 82%, MS (ESI): m/z 485 [M+H]+).
[%ﬂﬂkmwﬂ¢m2mEﬂﬁ4§iH5mﬂﬂ“7
gy dyolr] )3 2] v] X [5.4-d]F] 2] W] T -2-) 3] o] 2 7 -1-

o off

“tﬁﬁiwﬂ

O

quo o

2 AD-2-H EA]-5-1]
VIR D.Qll-1-2- 9]

mgm

A

W

7] @A 500 Ao 7 N-(4-([1,2,4| Etol o} = 2 [1,5-a]¥] 2] H-7-2 2 A])-2-w]]
EA-5-E E E E)-6-(3) 9 2F 1 -1-2) 3] 2] ] 52 [5,4-d] 9] 2] W] | 4-0F /T (1.0 D)=
ImMmMMMwﬁLnEﬂﬂ1ﬂﬂmwow%£%ﬂ&i0Tﬂﬁﬁﬂ

29 Fg2do|= (1.5 F8HE HA7pstg e Hh-S E3HE-S Ao A 1417 Bot
ﬂ%ﬂﬁﬂﬁ&%%%&%%%PﬁI%mmu&iﬂﬂ4ﬂbﬁﬁﬂﬂﬁi«
A 31328 FEIAT (FF: 29%, MS (ESD): m/z 539 [M+H]").
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1IPLC
Al A 2~ 0
Eoﬂl Tz ERaet! I NMR, NS T%f (min),
o ez
N=\
NN
‘ 1-(4-(8-((4- H NMR (400 MHz, FA salt,
/ (11,2,41E8k0]  |DMSO-ds) §9.47 (s, 1H), 9.17
~ 0 obE=E[1,5-a]% |(s, 1), 8.94 (d, J = 7.6 Hz,
NN 2] d-7-202-4)- |1H), 8.52 (s, 2H), 8.37 (s,
97 MN - =X -5-uE [ 1H), 7.05-7.02 (m, 2H), 6.93- go | 1119,
TN T ol sid)olm=)s]  6.86 (. 1H), 6.81(d, J =24 ~ 97
TN/ Yo %[5,4-d]3 |Hz, 1H), 6.20-6.15 (m, 1H),
[ ] Frvl-2-9)9  |5.76-5.73 (m, 1), 3.96-3.93
N HAGA-1-A)= | (m, 7H), 3.77-3.73 (m, 4H)
%ﬁ Z3-9-¢l-1-& |MS (ESI): w/z 539 [M+H]*
0
|
[547]

[548] A Z o 9: N-4-((4-([1,2,4]|E &} o] o} Z E[1,5-a]¥] &) ©-7-L S A])-2-H]| S A] -5-1]
g d)oln] n)-7-H EA A UEH-6-Y)F-E-2-2 o}mlo] = (A A] o 28)9] A Z
[549] [HF-$-2] 10]

N=
[550] — o / =
‘ N_ N o
=
HATU, DIPEA

PAN O
N7 N
N © o - [
P DMF, 50 °C, 1 h N
N ~ H (0]
H ~
\O O o
HN__O
NH,

[551] [SHA] 1] N-(4-((4-([1.2. 4] Eg}ol o} = 2 [1,5-a]9] ] H-7-L & A)-2- | S A]-5-1] &
Hd)olu )7 EAAYEH6-A) L E2-Qlolnlo] o] A%

[552]  EIEEAF 3.0 B3 1-[¥] (ol v ol iy e dll]-1H-1,2,3- E ¢} o] o} &
2[4,5-b]9] Z T & 3-LAFo) B FALEZ O 2 A5 o] E (HATU, 3.0 B8H) E
DMEF (0.5 M)°ll =<1 &, 50°Coll A 30% &< wubsFA T, Al 2o 1] wHA] 4]
A DA N-(@d-((1.2.4) E ol ob £ 2 [1,5-a] 9] 2] H-7- £ A])-2- v 5 AL -5-v | ]
) 7- W FAIFAUE- 4,6-ThoolRl (1.0 T %) 7 DIPEA 3.0 )8 ¥ E3&
o H7Fgt 3, 50°CoN Al 1A} & 9F wukahd o}, vh-§ E 322 prep-HPLCE ©|
gato] AAsH AL B4 3 ES 53T (58 7 %, MS (ESD: m/z 510 [M
+H].

[553]
[554] [329]
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A2 . | HPLC
= T #gE HONMR, MS T%) (min)

’ SE(%)
N
70 N (1
OCN’N T[(ljtz(fﬁEE}OI I MR (400 Mlz, TFA salt,
%j% o}E 7|1 5a) Methanol-ds) §8.86 (s, 1H).

FN

e -7-A 2

8.77 (d, J =7.6 Hz, 1H), 8.45

(s, 1),
(s, 1D,
7.09 (m,
4.90 (s,
2.18 (s,
MS (ESI):

N H—NH 0— 8.31 (s,
7.24 (s,

1),

1H),
1H),
6.94 (s,
3H), 3.87 (s,
3H), 2.10 (s,
n/z 510 [MHH]T*

7.94
7.12- 7
21 .
3H).
3H):

A =254 -
5-| e )o}
0 ) )7 54

—d HN A a-6-2)
\

9.07,
97

28

3 -g-glofu

o=

[555]

[556]  AZ 10: (RE)-N-(4-((4-([1,2,4]E 0] o} Z Z[1,5-a]5 2] F-7-Y & A])-2- 1| =
-5 ) obu] 1) 7- W F A A} E D -6-0)-3-(1-A G T F2 W-2- )0t A Y
olulo] = (A A| o 29)¢] A=

[557] [HH-&2] 11]

[558] "“ﬂ

N’\
N
N=
|’DN L ey Jij
2 Ho 0o 0 o= RN o
e fz /ﬁj ¥ Q*
] \ col H LlHMDS
\O/QAH oL THF, 40°C, 1h T]/\‘I‘ 0\/ THF, 78°C 1h S
NH, 0 o© ;
w C/N,Boc
ot “ﬂw
o
NZN © Né\
TFA ) N NaBH( 0/-\c)3 X
DCM.RT, 1h H o
~ DCE, so°c 1h
HN._O
1S I
CNH CN/

5591  [2AL 1] golol g 2-((4-((4-([1.2. 4] Egtol ol £ 2 [1,5-a]9] 2] T -7-L S A])-2-1]
5 A5l sl o] ) 7l ] 1 96 ool ) 28 A ol B 2 T
olEo] Alx

[560]  2-(tholol HA| £~ H)ol | EAL (3.0 G &) # 1,1-7}R. d t}o] o] vt} (CDI,

3.0 BEHE g Egtslo]| =252 (0.5 M)oll =<1 3, 40°C0 A 304 FoF wukat
At Az 19] WA 40 A A& N*-4-([1,2,4| Ec}olo}Z 2 [1,5-a] 7] 2] H-7-
A AD-2-H F A5 E 7 D)-7- W FE A F UE 7 4,6-TFo] oF Rl (1.0 B )& &3
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[561]

[562]

[563]

[564]

[565]

[566]

,40°Col A 1A 5 kel Qi) & Wil tfol SR 2 WS
+ 2 MgSO.E ©] &3l F& E& A7 st
A o] B2 313kE-2 571 G A glol ohe whE-oll ARS-E 3L
th (528 100%, MS (ESD): m/z 622 [M+H]").

[SHA] 2] tert-* & (R.E)-2-(3-((4-((4-([1.2.4] Ec}olo}E 2 [1.5-a] 9] 2] H-7-U %
AD-2-H A -5-w " sl ) obr] ) 7- s S A A S el 6- ) ob 1] e )-3- S AT R
Z-1-Ql-1-hvEed-1-THR g ol Eo A%

A 104 Dozl thol ol '’ (2-((4-((4-([1,2.4) Eg}ol o} £ 2 [1,5-a] 9] 2] -7
S AD-2- W EALS- W = o ol w] 1) 7 B A A £ -6y o 1] )22 Aol E)
EAFY Ol E (1.0 §%H)E HESto] 2558 (0.05 M)ell =81 F, -78°Cell A
2 o] 2 (Egto] vl e A H)olulo] = (LIHMDS, 1.0 93)E A7Fstith £3%
S -78°Co A 1A]ZF FoF ket T tert-7-E (R)-2- X2 3] E 2] Hl-1-7H5 A g
°|E (3.3 @ E H7bstar, Aol A 1AIF &k ket Qith & Wil thol &
2o g §U1EE FE5T F, Boldl 77152 MgS0,E °| &8l H2 58
A AL FFeG el Aol wdk A 1A o] B 33E-2 27 A A glo] v
HE-S-of] AFE-5] 1T (455 100%, MS (ESD): m/z 667 [M+H]").

[HA] 3] R.E)-N-(4-((4-([1.2.4]1 Ee}o] o} & 2 [1,5-a] 9] 2] H-7- L 5 A[)-2-H] F A -
s- el s dholu] ) 7- W EA F e 6-U)-3-(3] S8 Hl-2-2)ol F Hofnjo] =
o] Az

@A 204 Ao]d 3EHE tert-E (R,E)-2-(3-((4-((4-([1,2,4| ECFol o} £ 21,5
-a] ¥ 2] D -7- A 5 AD-2-1] F A5 E 3 Yo 1] )7 F A F) b =-6- Aol ]
)3 S22 E0.901-9) ] W17 A Y0 E (1.0 ¥ S Ho| F2 8
, TFA (60.0 B %) E H7Fste] 2ol A 1413t 5 ¢k ik
%% 3 MPLC (tho] 22 2| e v 8182 Z5) A
A 2L 53U (581 59%, MS (ESD): m/z 567 [M

kg
©,
™
o
N
ol

(A

+H]Y).

[HA] 4] (R.E)-N-(4-((4-([1.2.4] Ee}ol o} F 2 [1,5-a] 9] 2] H-7-L F A)-2- M| FA]-
s- el s dholu] ) 7- W EA F U E e 6-A)-3-(1-H g ¥ S 2] g2yl H o}
njol= o A%

@A 304 Do) (RE)-N-(4-((4-([1,2,4| EEFol o} £ 2 [1,5-a] 9] ] H-7-L =
AD-2-wl F A -5-E E ) ol r]| 1) 7-H S A A VS - -6-)-3-(F] F 2 H-2-9)of
L olrtol = (1.0 B %) 9 37% EFLH B = (5.0 TS 1,2-thol AL 2 F o H]
?1 (DCE, 0.1 M)ell 5581 $, Aol A 1AIZF F <t wnkstle), £33t & Egto]
OFM F A F A ST AU ER (4.0 G%)S A 7Fs 2, 80°Col A 1A ZF & <F nLrk
3F T ¥3} NaHCO, =& N3} tol| Z2 2w ehS Wi {758 533 F 1

obxl #7155 MgSO, & o838l HS & A7lstal w5630tk vhg THES

o]
{
(
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MPLC (tho] S22 v eh | eH-&) 5 E-3ll JAsto] A4 49 54 313t &
=59tk (558 33%, MS (ESD: m/z 581 [M+H]").

o

A
T

[567]

[568] A Ao 30 WA 379 SFES A=

[569] Azl 107 FARSE i o = E ol o] w2 A Al o] 30 WA 379 shehE S Al
Zetqlrt.

[570]

[571] A AJel] 29 WA A A o] 37 3}5H8-9] 3}t 24, 313-= 1, 'HNMR, MS, 74,
HPLC tlo| ¥, ¥ +5k+= 87| 3% 1090 4 2 st T

[572] [¥10]

PARA . >g HPLC
i Tx setE 1 NMR, MS " (min),
o (%) St ()

: H NMR (400 MHz, TFA salt,
N= (R, F)-N~(4 = |Methanol-ds) 6 9.16 (s, 11,

NN -
Q ;(r‘i]g{;i‘“* 8.79 (d, J = 7.6 Hz. ). 8.53
= =R
|G 1 833 G5, D, 784 (s,

o ’ H), 7.31 (s, ). 7.15-7.12
Né\N —0l 2 x])-9- ’ s s

! /dj 25_5_31@“31?] (m, 1), 7.00 (s, 1), 6.99-

29 N - 6.87 (m, 30, 4.15 (s, 3W),| 17

o] e)-7- .
o A D) T L 1), 3,86 (s,
[ o5 A FAYEH
AN 20 601 )-3-( 1] 3H), 3.84-3.80 (m, 1H), 3.15-
K Q;i‘jjﬂ_?_ 3.14 (., 1), 2.96 (s, 3H),
: ;,)quajj}u} 2.50-2.47 (m, 1H), 2.28-2.01
G/ jc - (m, 6H); MS (ESD: m/z 581

[W+H]*

E 'H NMR (400 MHz, HCl salt,
(R,E)-N-(4- Methanol-d,) & 9.29 (s, 1H),

cl ((5-22=2-1- [8.70 (s, 1), 7.81 (s, 1H),

N QO (3-Z2emd |7.42-7.36 (m, ). 7.33 (s.
| =A)-2-v| = [1H), 7.00 (s, 1H), 6.96-6.92
%0 Nl sld)obr=)- | (m, 1H), 6.91-6.86 (m, 2H), s | 9-27.
o - 7T-HEAFHUE [6.83-6.81 (m, 1D, 6.756.72 99

I w0 D-6-2)-3-(1- [(mn, 1H), 4.19-4.09 (m, 4H),
\Q M7 2 d- (3.84-3.78 (m, 4H), 3.26-3.24

B 2- d)olz™ol|(m, 1), 2.96 (s, 3H), 2.51-

C/N/ wlo] = 2.46 (m, 1H), 2.31-2.03 (am,
2H); MS (ESI): m/z 578 [M#H]Y

'HONMR (400 MHz, TFA salt,

F
N Methanol-ds) & 9.19 (s, 1H),
cl ? EIEL%E)EI;(;L;_ 8.62 (s. 1H), 7.96 (s, 1H).
NN 0 (o mg |1-4077-34 (m, 1H), 7.31 (s,
Y N SA)-2 W5 %H)’ 1?1')07_673'2; 6(m7y6 1? . gl.ls)ag 9.24
H U)o _ S, s L0970, m, , LA,
3N -0 ?lrag‘]jljﬁri 6.75-6.71 (m, 1H), 4.38-4.31 18 99
3_6_15)_3_(; (m, 1H), 4.16 (s, 3H). 3.84 (s,
i = -
\Q = 2] u-2-91 o] 3H), 3.44-3.38 (m, 2H), 2.43-
: Saoprol |23 (m, 1H), 2.25-2.10 (m.
C/NH OH), 2.03-1.93 (m. 1H): MS
(ESI): m/z 564 [MHIT
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[573] HONMR (400 MHz, TFA salt,
Methanol-ds) & 9.21 (s, 1H),
N BN e 80 (0, 7= 7.5, 1), 8.63
AN(4-([1,2,4]1F : .
| FololEe (d, 1 =6.9 Hz, ), 8.33 (s,
S |1 salveye |10, 8.12 (d. T =36.0 Bz, 1D,
NN o -]y 152 (s, M, 724 (d, T =28
L ww g uEa (M2 1D, 713 (dd, T = 7.5,02.6 s
32 HoJ Aehyopr e |17 UD. 7.006.84 (m, 3. | 57 08
- el E A 1197407 (n, 4H), 3.91 (d, T
N0 31761,])737(1% = 5.8 Hz. 3, 3.81-3.71 (m,
K gl M), 3.21 (dd, J = 14.7, 7.5
: dE e Eeld- 9.96 (d, J = 10.9 H
- -] yo} =12 o Hz, 1H), 2.¢ L. .9 Hz.
9 ol 3M), 2.53-2.43 (m, 1), 2.31-
2.04 (m, 3M); MS (ESI): m/z 601
[M+H]'
H WR (100 Mz, TFA salt,
Methanol-ds) & 9.33 (s, 1H),
N[ REN-(- (8,72 (s, ), 8.158.13 (m,
a 2N [(G-EFEz-2- 1), 7.937.89 (n, 10), 7.82
NN Jijo =N -4-( 2] (s, 1), 7.36 (s, 1D, 7.19-
w H-9-A2A)H [7.16 (n, 2H), 7.15 (d, J = 15.3
33 Rl ok]n)7- iz, WD, 7.096.78 (m, UD.| . | 8.10,
o - W= S (6,92 (d, T =15.2 Hz, 1H), 4.19 100
I HN 0 -6-2)-3-(1-1] | (s, 3H), 4.1-1.12 (m, 2H).
\i\_ "o 2evi-2- [3.86 (s, 3H), 3.84-3.80 (m.
L Ayol=Poln} |1H), 3.37-3.27 (m, 1H), 2.99
- o] (s, 3H), 2.52-2.49 (m, 1),
2.33-2.12 (m, 2H); NS (ESD):
m/7 561 [M+H]'
N | REIN(8-
Q ((4-(11,2,4]E
& gholopE =
. & [1.5a]sel9-
NN 7-9182])-2-
7 EA-5-v € H) . 4
s | 0 N P yolwlneysg) (U5 (ESD: m/z 553 M)
H\N( %[5, 4-d] ]

64

2r-2-d)-
3-(1-ME &
Zle-2-d)oka
Holwrpol
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[574]

[575]
[576]

[577]
[578]

Ny [N
N | (11,2, 415 2]

N 2 41E
@ o} [1,54]
j]fqrq 7-2l.8.

Né\lN 0 A )_Ztuﬂl._:,;,k] -
N S-mg s g)of
35 o H e )5 -7-w] EA] [MS (EST): m/7 593 [M+H]*
I HN__o A6
a)-3-(2-v -
N 2-0}Z}u)o] Afo]
N Z=[3.1.0]19
A-3-d)ol= ™
V ool =

N=\ | (E)-N-(4-( (4-
| 7 ([1,2,41E8}9]
g o} &= [1,5-a]
v d-7-4 %
A)-2-t FA] -
s-dldald)ol |MS (ESI): m/z 595 [M+H]*

N
36 Q/L H
7 1] 42 ) =71 5 4]

|
T p© AY=a-6-
N 2)-3-(1-9&
N o) o] 51-2-2)
o} =1 ofnlo] =

=z
o
o]
o]

N=y [ (S E)-N-(4-

NN | ((4-([1,2 41

Q ERRE
[1,5-al¥9) )|~

NN ©/° 7-09. )91
E Al-5-1] €]
37 @H Al MS (ESD): m/z 581 [M+HI*

o d)o}r| )-7-
I an. o 5 A F =
-6-2)-3-(1-7
gy Eue-2-
A)ol g o}u}

o|=

A 20 11: (B)-N-(4-(4-(1,2,4] E 0] o} 2 2[1,5-a17] 2] A.7- L G A])- 2.1 5
A5 2 ) 0] 1) 7] A A 1 B -6 2)-d((1,1-TF o] & A EE| EF} 3 o] =
2 2H-A0] 3 2h4- Q)0 1) B E 2 ofwo] = (A A] o] 38)¢] A=

(54 1]

N=y
NN
N=\ Nﬂ NH |
N N N 2 P

NZON ©
// o
/\ X H
\ _oeEA Q/k K, cho3 N o

0 HN
ACN, 0°C, 1 min DMF, 40°c 1h WNH
(6]




66

WO 2023/195773 PCT/KR2023/004601

[579]

[580]

[581]

[582]

[583]
[584]
[585]

[586]
[587]

[588]

[SHA] 1] (B)-N-(4-((4-([1.2.4] ET} ol o} = 2 [1.5-a] 9] ] T -7- U S A)-2- W] FA]-5-
gl dyolu] )7 W EA ALY L .6-9)-4-H 2T E ) dlojmjo] = o] A%

Az ol 19] @A 40l A A 28 N*-(4-([1,2,4] E 8Fo] o} 2 [1,5-a] 9] 2] H-7-2 %
AD-2-H FA]-5-w E ) d)-7-w] F A F U - -4,6-Thol ol vl (1.0 G35 & oAl E
ol E™ (0.2 M)ol] =21 3 (E)-3-H2Foladdzel FRdlo|= (3.0 &)
DIPEA (4.0 F)E 0°Col A 7Fat et whg &3S 0°Coll A 13 5t wkg
g 5, 25 AdrtstaL ol dobAH ol E (EA)E F=38H 3tk Bobxl #7152 Na,
SO E o] &3l HE =& AASL FFA T Fofxl 24 @ o] =4 g
2 F7FAA glo] th BEE-oll AF8- ¥ A T) (&1 100%, MS (ESI): m/z 590 [M
+H].

(7] 2] (E)-N-(4-((4-([1.2.4| E 2ol o} [1,5-a] 9] 2] Y -7- A S A[)-2-H] S A] -5-
g # dyohn| )7 M EA| A 1-6-2)-4-((L1-To] A EH Egtalol =
2200 @ I g4 ol ) R E D gl ofmfo] = o] Az

A 1ol A Aol X (B)-N-(4-((4-([1,2,4| E2}ol o} F 2 [1,5-a] 9] &) ©-7- L 5 A])-2-
W S AL-5-H e ) ol ] ) 7- W F A F L R -6- Y )-4- B EZ R E2-cllofulo] =
(1.0 @), KI (1.8 T 3), & K,CO; (2.3 F%)E DMF (0.2 M)l %91 3, 40°Coll A
IAIZE E et BB A T BE-E &3 -2 prep-HPLCE o] &-3to] A8l i, &4

A QD HA 33E-S 5T (58 8%, MS (ESD): m/z 659 [M+H]").

A o 39 A 40 329 A=
Azl 112 FARE g o 2 B dhg ol whE A A o] 39 WA 409] B eh= = Al

zstoieh.

2 Ao 38 WA A A] o] 40 3}3HE-9] s}8l 22, 3132, 'HNMR, MS, &,
HPLC "o, @ %= 317] 7 119 A st}
[311]
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N R
A St R RPRS 41 MR, MS Em,) ("int)
“ )
(E)-N-(4-((4-

([1,2,41E20]
ob&E w[1,5-a]
o) gl -7-2 =
A)-2-] FA] -
S-rlE g )o}

H ONMR (400 MHz. IFA salt,
Methanol-d;) & 9.18 (s, 1H),
8.70 (d, J =7.6 Hz, 1), 8.57
(s, 1H), 8.25 (s, 1H), 7.49
(s, ). 7.23 (s, 1H). 7.05-
7.02 (m, 1H), 6.93-6.89 (m,

GO} A} ¥ 7
[3.3] AE-6-
d)FE-2-do}

o] &

Hz, 2H), 3.88 (s, 3H), 2.76
(s, 3H): MS (ESD: m/z 609
[VHHT*

38 ?HN o g j;;gjﬁqﬁ” oH), 6.77-6.71 (m, 2H), 4.08 | 8 7'13(9)’
P (s, 3H), 3.93 (d, J = 6.4 Hz
N )-1-((1,1-vF s ’ o
o] 2 A H = 2} 2H), 3.72 (s, 3H), 3.45-3.42
NH Shol 2o l(m, ‘1H),‘ 3.18*‘3.09 l(m, iﬂ-l)l,
oo g g-g-a) | 2467242 (n, 2H), 2.15-2.12
T L 2H), 2.0 (s,+3H): MS
(.Sj.eo dofuto] = (ESD): m/z 659 [M+H]
(E)-N-(4-((4-
([1,2,41=2}0]
ob&=2[1,5-a]
sgd-7-92
NZN /@ A )-2-u| B A -
' S5-mlE ) d)o}
39 Q/LH o M)A EA s BsD): m/z 637 [l
? - AUE-6- s
N0 l)-4-(5-5}o]
~ E = A9 ALE}o)
tL H ERALo| R
N7 Eble] ] &~
Q:L 2(1H)-9) H E-
) 2-qllo}rto] =
(E)-N-(4-((4- | 11 WR (400 VHz, TFA salt,
([1,2,41E#}°] | Methanol-d4) §9.18 (s, 1D,
y ol&E=[1,5-a] |[8.71(d, J=7.2Hz, 1H), 8.57
OCN Ao P-7-42 | (s, 1), 8.26 (s, 1H), 7.49
A)-2-vlEAl- | (s, 1H). 7.23 (s, 1H), 7.05-
N s-ojesd)ol | 7.08 (n, 1H), 6.93 (s, 1H), 798
40 N )—NH Oo— v n)-7-v 22 | 6.816.66 (m, 3D, 4.73-4.69| 6 oo,
N%o A=E=-6- (mn, 4H), 4.45-4.16 (m, 4H),
— A)-4-(2-SAF- | 1.06 (s, 3H), 3.97 (d, J = 6.0
—O HN

[589]

[590] Az 12: (R,E)-N-(4-((4-([1,2,4|E &}o] o} F 2 [1,5-a]9] &) H-7- L F A])-2-H]
SA-5-HE H d)ohr] =)-7- W FA A UYE R -6-9)-2- 2 F L 2-3-(1-1 29 £
d-2-)otI Dotrto] = (A o 41) R R,Z)-N-(4-(4-(1, 241 E 0] o} Z 2 [1,5-
a]¥ 2 D-7- A S AD-2- v F A -5-v D 3 ) ob v 1) 7- W FA| AU E D-6-9)-2-F

Z23-1-HEyEgd-2-g)olaHolmtol = (A A9 111)9] A=

[591]1  [RF&2] 13]
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F

[592] ,\'1\‘ :,\N HOT(LO,/O\

HATU, DIPEA

DMF,50°C, 1.5 h

@*f? G

HNm)\IF; o\/
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NN Boc ',\"\N
| =2 | LN

- oF BN I

=

NZ N ©
g N
DM, 0°CtoRT. 150
F 2z

o O

A . N

Boc

Y
TFA NNﬂN N—;\N | "
&
o | Nz P
DCM, RT, 1h / o l /
X -~ 0
o) H H o) N ‘N
NA‘N NZ N N
NaBH(OAc I
N H (OAc)3 X H . - | P H oL
~o O\ DCERTto 80°C,2h ~, O WM. O
HN._O HN._O
LO LD S
FSeroN NN :

[593]

\ CN/

[2HA] 1] Tl g 2-((4-((4-([1.2.4| EEtol o} £ 2 [1,5-a] 9] 2] H-7-L S A])-2-1

FA-5-m " 3 o] )7 HA] F L 7 -6-

ol ) 1-ZF 0 & 2.2 40

Eh¥F ¥ yo|Eo A2

2-(Tololl JA ELFH)2-F

[594]

(ESI): m/z 640 [M+H]").

[595] [EHA] 2] tert-2 €

QEOMLL
DMF (0.5 M)l =<1 3 50°Col 4] 30+
A A ZE N-(4-([12,4|Edfol o} 2 2[1,5-a]F &] §1-7-2-=-A]
)-7-w E A AYE 4, 6-tho] o} (1.0 ¥ %) 3} DIPEA (3.0
A7FeE 3, 50°CoN A 1A ZE F -t ket jE-g- 2
£ JA4 e F ZH ] =@ aiA| o] B4 3=

(2.0 )3} HATU (3.0 B&H =
hﬂ}%ﬁiu} A Z ol 12] ¥hA| 40|
)-2-H| & A]-5-1]) €l 7|

e ol

e
FEsel (5

(R.E/Z)-2-(3-((4-((4-([1.2. 4] EE} o] o} F = [1,5-a] 3] & 1 -7-A %

A2 A5 ] o ] e 7] A ] U )6

o] )2 FF @ &3

S TR ].¢)]-

hyFeld-1-7tadeo] Eo] A%

[596] A 104 Aozl thole

22
T 0°ColA Artsth v EdE S

(@124 E T o] o} 2 (1,513 2] H1-7-2
S A2 5 A5 L] o] ) 7] 4] ] L 6

Dol )1 E2 9

Lo EE AT Y| O E (1.0 B)S DMF (0.5 M)°l] 2 &, NaH (1.5 =)
0°Coll A 304 Z<F Wukdl & gert-4-

] (R)-2-

=20 ALY IS 20 FHE Wrkstel FEAN 142 B

& B AL ol 1A Z FAT F A sl mgh A
o

H=
FEAT (58 85%, MS (ESI): m/z 685 [M+H]").
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[597]

[598]

[599]

[600]

[601]

[602]
[603]
[604]

[605]
[606]

[607]

[$HA] 31 (R.E/Z)-N-(4-((4-([1.2. 4| E g}ol o} F 2 [ 1.5-a] 9] 2] H-7- L S AD-2-¥ &
Al-s-d g s dyolr] ). 7- W B A £ 3 -6-U)-2- 57 Q 2 3-(F] E 2] §1-2-9)o}
AHolntol = o] A2

A 2004 DA tert-F 2 (RE/Z)-2-3-((4-((4-([L.24| Egtol o} 2 [1,5-a] 9] €]
d-7-A & AD-2-w F A -5-w E ) D)o ] 1) 7-w| F A F U R-6- ) ob ] n)-2-F
FQREIFAZRE 1-¢1-1-)I] e H-1-7H A E o] E (1.0 @) E tho| 22
2% 0.1 M)ell =81 5, TFA (60.0 & %)& H7Fsto] Aol A 1A ZF &<t gt
3 x5t w53 382 MPLC (Vo] 2 2 v gk eh-2) S o] &3] A
Alsto] kAl a1 A o] 54 g3t E-8 5T (78 57%, MS (ESD): m/z 585
[M+H]").

[THA] 4] (R.E)-N-(4-((4-([1.24]1 Eg}ol o} & 2 [1.5-a] 9] 2] H-7-L F A)-2- M| F A
s-vE s d)olr] ) 7-H EA] F Ll 6-9)2- 5 F Q0 2 3. (- e F] gyl
ehol T Holulo] = 9 (R,Z)-N-(4-((4-([1.2.4] EEto] o} £ 2 [1,5-a] 3] 2] H1-7- &
AD-2-H A5 E o H)oh ] ) 7- W EA A YL 71-6-9)-2- 5 F 22 -3-(1-H B
vl Sg)yl-p-)ol g Holrjol = o] A Z

WA 30 4 Ao A (R,E/Z)-N-(4-((4-([1,2,4| Ec}olo}E 2 [1,5-a] 9] ] H-7-2 =
AD-2-wl FA]-5-w e 2 ) obu] ) 7w S A A Y EH-6-Y)-2-EF L2 -3-(F &
gl H-2-eolaHolnlo]l = (1.0 G&) 2} 37% L5 Y Hstol = (5.0 §%)E DCE
(0.1 Myoll 321 3, Aol A 1AI1ZE Bt watalgith, 35 of Ed}ololA|EA|
FAIFAYHEF 4.0 §5)S A7FgE 3, 80°Col A 1A1gF agkstgit), kg &
2ol ¥£3} NaHCO, =& 3} thol F 2 2|63 H7l8te] f7| 8 550,
MgSO, & ©] &8 $& && AAs AL 553t v £3&E-> MPLC (tho] &
2R ehvebE)E o] &l AAste] = a1x o] B4 g3tE-g 58t

(R.E)-N-(4-((4-([L,2, 4] E}ol o} 2 [1,5-a] 9] 2] ©-7- A £ A])-2- 1] F- 4] -5- 1] €l o)
dyolu| ). 7- W EA A YE-6-U)-2-EF L2 -3-(1-HE 9 F8d-2-A)yol =2 E
olnfo] =: =8 39%, MS (ESD): m/z 599 [M+H]*, (R,Z)-N-(4-((4-([1,2,4]|E &} o] o}
EE2[1,5-a]9 ] D-7-A S5 AD-2-1 F A -5-w E 7 Yo 1) 7-1] F A F £ 71 -6-
A)2-EF L Z2-3-(1-v 2 ¥ E 2 d-2-d)ol T Holmfo] = =85 9%, MS (ESI): m/
2599 [M+H]").

Al e 42 YA 110 2 A Ao 112 WX 143 S FE 9] A=
A zZd 129} FAFS HbH o 2 Boubrdof] uf2 A Ao 42 W A] 110 2 2 A o] 112
=] 1439 3H3=-& Al 2ak 3o

Ao 41 WA ATl 143 3H3HE 9 3ot 24, 31eh=, 'HNMR, MS, 4,
HPLC ®lol ¥, ¥ =523= 8h7] & 129 A 28kl
[3£12]
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ot

'H NMR, MS

HPLC
(min),

w=E (%)

4

(R, E)-N-(4~
((4-(11,2.41E
glololE R
[1,5-al9 8-
-4 A)-2-H
=X -5-HE 7
H)obu| =)-7-
d5AFEA
-6-Y)-2-=F
L=-3-(1-7M4
I Zed-2-4)
ol g ofuto] =

H NMR (400 MHz, TFA salt,
Methanol-d4) & 9.00 (s, 1H),
8.77 (d, J = 7.6 Hz, 1H), 8.45
(s, 1H), 8.31 (s, 1H), 7.86 (s,
M, 7.29 (s, 1H), 7.13-7.10
(m, 1), 6.96 (s, 2H), 5.97-
5.80 (m, 1H), 4.13 (s, 3H),
4.12-4.04 (m, 1H). 3.88 (s.
3H), 3.19-3.14 (m, 1H), 2.49-
212 (m, 4AH), 2.37-2.31 (m,
1D, 2.16 (s, 31), 1.99-1.87
(m, 2H), 1.77-1.72 (m, 1H); MS
(ESI): m/z 599 [\HH]

39

7.34,
100

(R, E)-N-(4-
(G-F=Z2-4-
G-EFFe=
= A1)-2-M 52
dd)of] )~
7-HE A S
A-6-2)-2-%
FL®=-3-(1-7
gy Eed-2-
&)ok=t&o}r}

o] =

'H NMR (400 MHz, FA slat.
Methanol-dy) & 8.94 (s, 1H),
8.50-8.47 (m, 1), 8.37 (s.
1), 8.08 (s, U, 7.39-7.32
(m, 1H), 7.30 (s, 1H), 6.97 (d.
J =3.1Hz, 1H), 6.86-6.77 (m,
2H), 6.76-6.70 (m, 1H), 6.08-
5.99 (m, 1H), 5.03-4.96 (m,
), 4.11 (s, 3H), 3.85 (s,
3H), 3.66-3.57 (m, 1H), 3.15-
3.06 (n, 1), 2.86 (s, 3H),
2.54-2.44 (m, 1D, 2.21-2.05
(m, 2H), 1.98-1.87 (m, 1H); MS
(ESI): m/z 596 [MHH]

9.41,
98

43

(Z)-N-(4-((4-
([1,2,4]1E 2} o)
of==[1,5al
g2 d-7-9-%
A2~ E A -
S5-ulE s d)of
u) ) -7-1] E A
AEA-6-
d)-2-EFo=
-3-(1-"d =&
gl y-2-2)ol=
Yolmjo| =

H NMR (400 MHz, free base,
Methanol-ds) §9.20 (s, 1),
8.92 (d, J =7.6 Hz, 1), 8.72
(s, 1), 8.59 (s, 1H), 7.60 (s.
1H), 7.38 (s, 1H), 7.27-7.25
(m, 1H), 7.08 (s, 1H), 7.00 (s,
1), 6.45-6.35 (m, 1), 4.33-
4.51 (m, 1H), 4.22 (s, 3H),
3.87-3.81 (m, 1H), 3.37-3.33
(m, 1), 3.16 (s, 3H), 2.62-
2.60 (m, 1H), 2.39-2.21 (m,
5H), 2.11-2.05 (m, 1H); MS
(ESI): m/z 599 |\M+H|

7.28,
100
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[608] H ONMR (400 WHz, free base,
(5,E)-N-(4=  |DMSO-dg) 610.17 (s, 1H), 9.33
n= [((A-([1,2,4]1E |(s, 1H), 8.97 (d, J = 7.6 Hz,
NN |glololEz 1), 8.75 (s, 1H), 8.43 (s.
Q [1,5-al9 - [1H), 8.40 (s, 1H), 7.56 (s,
. ) 7-4eA)-2-¢ |1H), 7.29 (s, 1H), 7.07-7.04
m | EA-5-ulEA |(m, 1H), 6.99 (s, 1), 6.81 (d. 9 | 712,
N Dyofun)-7- |J = 2.4 1z, UD, 5.96-5.88 (m.| ~ 99
0 -0 WS A LS | H), 4.11-4.01 (m, 1H), 4.00
HN.20 -6-2)-2-ZF |(s, 30, 3.7 (s, 30, 3.02-
FKQ o=-3-(1-919 [3.01 (m, 1H), 2.34-2.33 (m,
| V)22 W-2-) [4H), 2.95-2.23 (m, 4H), 1.75-
ofzgdolrtol= 1,73 (m, 2H), 1.62-1.60 (m,
1H); MS (BSI): m/z 599 [M+H|*
(R,E)-N-(4-
N2 [((-(1,2,11E
N_ N
Q glo|ol &R
2 |[1,5-a]9) g d-
NN 0 A5 -2
! 5A]-5-v g 5
45 @H Wobu])-7- [MS (BSI): m/7z 613 [MHH]'
o -0 A E
' N0 -6-2)-2-ZF
if;to L 2-3-(1-78
F N 5829 2T
H-2-A)olaY
S
] I NMR (400 Mlz, free.
Iv\‘:\ Eléz,fz[l; ;4415 Methanol-dy) & 8.98 (s, 1H),
NN a}owo}&é 8.75 (d, J = 8.1 Hz, 1H), 8.413
Q T (s, 1D, 8.31 (s, 1D, 7.92 (d,
[1,5-al g
N ! -9 A])-g-1] J=8.6Hz, 1), 7.30 (s, 1H),
NZN T A B A (n, 2H), 7.03 (d. J 73
46 N e 2.4 Hz, 1), 5.95 (dd, J =| 12 o
o Ho o 1,}_,éi?]_(;%)_ 22.7, 9.4 Hz, 1), 4.43-4.33
T i o pozeom g (m, 1), 4.12 (s, 30, 3.89 (s,
Uy (L9 e 3M), 2.73-2.49 (m, 4H), 2.40 -
ey -9-01 ol 12 2.30 (m, 1), 2.08-1.92 (m.
! ;}'Uioft 2D, 1.82 1.68 (m, 1D : NS
’ (ESI): m/z 585 [\HHI
N=y | (R ED-N=(4- IHONMR (400 MHz, FA salt.
NN |((4-([1,2,4]1E |Methanol-dy) & 9.46 (s, 1),
N':/j ghololEw 8.96 (s, 1IH), 8.43 (s, 2H),
[1,5-c1sq&m |7.82 (s, ), 7.27 (s, 1H),
N4\‘N °© D-7-A2A)- (6,99 (s, 1), 6.96 (s, 1D, 71
47 N 2-w| A -5-1] |5.98-5.90 (m, 1H), 4.29-4.23| 4 u
o H o g3 d)oln| (m, 1), 1.11 (s, 3H), 3.81 (s, '

=)-7-H 5417
HEa-6-2)-
2-EF 2R3
A-vEs =

30, 38.27-3.22 (m, 1H), 2.56-
2.49 (m, 4H), 2.40-2.22 (m,
10, 2.18 (s, 3H), 2.03-1.92
(m, 2H), 1.77-1.68 (m, 1H) ; MS
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A-o-)ot=4

(ES1): m/z 600 [\M+H]'

(1-v ") =2
H-2-9)op=d
ojnjo] =

1H), 2.00-1.87 (m, 2H), 1.79-
1.66 (m. 1H) : NS (ESD): m/z
603 [MHT*

ojnjo] =
(R,Z)-N-(4-
N,Nq ((4-([1,2,4]1F%
M dolo}z= 'H NMR (100 MHz, FA salt,
Ng [1,5-c]¥ &7 |Methanol-ds) & 9.46 (d, J =
NP N o -7 A)- |1.2 Hz, 1H), 8.96 (s, 1H), 8.43
l 2- = A-5-9 |(d, J = 5.6 Hz, 2H), 7.88 (s, 6.98
48 N ! v )olm) M), 7.29 (s, 1), 7.00 (d, J| 2 9
? - 2)-7-mIEAF (= 1.2 Hy, H), 6.97 (s, 1H),
HN. 20 Y=a-6-2)- [6.266.15 (n, 1H), 4.12 (s.
Ff\ 2-ZF0R-3- (3H), 3.85 (s, 3H) ; MS (ESI):
: (A-"eEg =28 |n/z 600 [MH]
v w-g-2l)ol 2
o}n}o]E
] TH O NMR (400 MHz, free,
Elgﬁz[li ;1415 Methanol-ds) 6_8.99 (s, 1H).
N= a}owo}éi 8.76 (d, ] =7.5Hz, 1), 8.54
‘ N [1.5-al9 ey | (5> 1), 8.31 (s, TH), 8.26 (4.
Sl T A I
=~ (o) = o [ & N m, s . ,
19 N @' ;ﬁz)ﬁﬂ% = 2.6 Hz, 1D, 5.92 (dd, J =| . | 7.43,
N )72 7 23.7, 9.2 Hz, 1H), 4.12 (s. 99
° _O Uria_(jjo])_ 3H), 4.04 (q, J = 8.1 Hz, 1H),
HN._.O 25;3 Eﬁgf 3.94 (s, 3H), 3.19-3.09 (m,
FL[} (o9 5 2] lH) 2.41-2.30 (m,L AiH), 2.30-
\ U-g-al Yo gy | 220 (m, 1), 1.97-1.84 (m,
opo] v 2H), 1.73-1.61 (m, 1H) ; MS
(ESI): m/z 603 [\M+H]
N (R,Z)-N-(4- o ONMR (400 MHz, free,
N ((4-([1,2,4]E |Methanol-ds) & 9.00 (s, 1H),
| glololE 8.77 (d, 1 = 7.5 Hz, 1), 8.56
F g [1,5-al9 &9~ | (s, 1H), 8.41-8.28 (m, 2H).
NP N 0 -AEA)5-F |7.32 (s, 1), 7.18-7.09 (m.
| FQoR-2-v|E (2H), 7.04 (d, J =2.1Hz, 1H), 7.9
50 N Ald d)oln) 6.21 (dd, J = 35.5, 9.1 Hz.| © 99
Q -0 )-7-d1EAF (1D, 4.63 4.53 (m, 1), 4.13
HN._-0 UEd-6-2)- |(s, 30), 3.96 (s, 3H), 2.42-
EA -ZFL®-3- (2.30 (m, W), 2.24-2.12 (m,
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[610] (R,E)-N-(4- H NMR (400 MHz, TFA salt,
Ny ((1-([1,2,1]1E |Methanol-d¢) 69.01 (s, 1H),
N_ N |EFo]obE=R 8.80 (d, J =7.61lz, 1), 8.53
[%;]/ [1,5-a19 2 W~ | (s, 1H), 8.33 (s, 1H), 8.32 (s,
Y (7o AD-5-2 (), 7.32 (s, 1D, 7.19 (s,
W”P © 22-2-dEA |UD), 7.14-7.12 (@, 1D, 6.99 30 | 7.67
51 N Aol w)- |(d, J = 2.4 Hz, 1H), 5.98-5.89 100,
o W6 Al SEAAGE ((n, ), 4.41 (s, 3H), 4.08-
T WN. o H-6-2)-2-F [4.06 (m, 1), 3.94 (s, 3H),
I;lé‘ FQ R-3-(1-v] |3.17-3.15 (m, 1H), 2.40 (s,
e auEgd-2- (3H), 2.38-2.35 (m, 2H), 1.94-
‘ Qyolzolr} (1,90 (m, 2H0), 1.75-1.73 (m,
o]z 1H); MS (ESI): m/z 619 [M+H]*
H NMR (400MHz, TFA salt,
N (R,E)-N-(4- Methanol-ds) 69.20 (s, 1H),
NN [((4-([1,2,4]= (8.83-8.81 (. 1D, 8.71 (s,
| gho] ot H), 8..8 (s, 1), 7.56 (s,
[{%J/ [1,5-al9 e~ 1), 7.39 (s, 1), 7.18-7.15
NP N o} 7-4&A)-2-9 | (m, UD, 7.06 (s, 1), 6.88-
£ ! " EA-5-d97 |6.87 (m, 1H), 6.15-6.10 (m, o5 | 7-63.
Wl dyolEe)-7- |1H), 5.30-5.20 (m, 1H), 4.88- 95
?HN - EAAED (4,84 (n, H), 4.21 (s, 3H),
° — -6-91)-3-(1-9] |3.83 (s, SH), 3.65 (s, 3H),
FI;LQ 8358 d-2- [3.53-3.52 (m, 1H), 3.28-3.20
/) A)-2-Z2F 22 [ (m, 2H), 2.01-1.98 (m, 1),
oz golulo]l = |1,42-1.38 (m, 3H); MS (ESI)

m/z 613 [MH]"

(R,E)-N-(4~

((4=(11,2,41E
gololE R

[1,5-a]¥] 2]~
7-4 & A])-2-1)
EA-5-(Eg} o]
ZFo=vdE)
o d)olr]x)-
7w F A F L
9-6-9)-2-&
29 2-3-(1-1
g3 Zeel-2-
d)olad o}t

o]

MS (ESI): m/z 653 [MHH]*
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[611]

@)
I

HN

X

N

el

—

»

\
c&@
2~ N o)
N
H
\:

(R, Z)-N-(4-
((4-([1,2,41E
gfololER
[1,5-al¥] g d-
7-L&2])-2-1]
H5A-5-(F o]
ZFe=Md)
HAd)opu]n:)-
7-v S A A&
A-6-g)-2-=
Fo2-3-(1-4
HyEed-2-
2)olzr e ofw}

o=

HONMR (100 MHz,

8.80-8.78 (m,
1), 8.18 (s,
1, 7.32 (s,
(m, 3H),
4.58 (s,
3.93 (s,
3.16-3.11
(m, 4H),
1.97-1.89 (m,
(m, 1),

1),
3H),
(m,

1H),
1),
1),

6.26-6.15 (m,

4.13

3.35 (s,

2H),

2.20-2.13 (m,

2H),

1.29 (brs,
(ESI): m/z 653 [M+H]"

HCI
Methanol-ds) & 9.00 (s,

salt,
1D,
8.52 (s,
8.33 (s,
7.15-7.11
),
30,
30,
2.40-2.20
1H).
1.77-1.70

3, MS

3.00,

(s, 99

78

(R.E)-2-5F <
EZN-(7-H 5
~4=((2-v| %A -
5 -4-((1-
oI -1H-8 =
[a] o] =] b6~
D)5 A)dE)
opF 1) AtE
#-6-2)-3-(1-
e Eed-
2-)ok=1go}

njo] =

HONWR

8.39 (s,
7.68-7.60

1),
(m,

W), 7.11(d, J =2.2 Hz, 1),
7.04 (dd, J = 8.8, 2.3 Hz, 1),

6.71 (s, 1),
23.5, 9.3 llz,

(m, 4H), 3.83 (s, 3H), 3.72 (s,

(400
Methanol-d4) & 8.96 (s,
8.07 (s,

Mz,

2H),

0.91
1D,

3H), 3.20-3.11 (m,

2.33 (m,
40,
1.61 (m,

612 [MHH]"

1

4H),

1),
2.32-2.20 (m,
1.97-1.82 (m, 2H),
5 MS (ESD: m/z

free,
1),
1),
7.26 (s,

(dd, J =
4,13 4.03

19 6.89,

99

2.13-

1.72-

R, 2)-2-EF2
E-N-(7-7 &4
~4=((2-¥) %A -
5l -4-((1-
3 -1H-M %
[d]o] v hE-5-
W) LADHE)
o e ) F LE
#A-6-4)-3-(1-
ey g -
2-d)ol=2 o}

nlo] =

HONMR (400 MHz,

9.15 (s,
7.91 (d,
(s, 1D,
7.30 (d,
(s, 1H).
10.2 Hz,
1), 4.19 (s,
3H),
(s, 3D,
2.97 (s,

1D,

1.99 (m, 1H)
612 [MHH]*

3H),

3.90-3.79 (m,
3.28-3.23
3H), 2.58-2.46 (m,
10, 2.35-2.18 (m, 5H), 2.13-

; MS (ESD): m/z

TFA
Methanol-ds) & 9.23 (s,
8.66 (s,
J =9.1Hz, 1H), 7.53
7.A41-7.35 (m,
J=2.1Hz, 1), 6.84
6.37 (dd,
1),

J
4.53-4.43 (m,

1H),

salt.
1H),
1D,

2H),

= 32.0, 6.88,

11 08

4.13 (s,
3.74

m. 1D.
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ZH-2-g)ot=
Hopetol =

D ; MS (ESD: m/z 616 [MHI]
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[612] HONMR (400 MHz, TFA salt,
(R,E)-2-=F2 |Methanol-dy) & 9.27 (s, 1H).
Ny |ENEIEA 918 (s, 1), 8.66 (s, 1),
~4=((2-MZA - [7.92 (d, J = 9.1 Hz, TH), 7.49
S-al"-4-((1- |(s, 1), 7.43-7.36 (m, 2H),
R : dE-1-M%2  |7.31 (d, J = 2.1 Hz, 1H), 6.85
- NZN Jij (o] ekE-5- | (s, 1), 6.09 (dd, J = 20.5.] . | 6.91,
/@%N Ay Ad) (9.8 11z, 1), 5.25 5.14 (m, 1ID), 97
~o oL obm:)AkE (4,18 (s, 3H), 4.14 (s, 3H).
HN._O A-6-2)-3-(1- |3.81-3.76 (m, 1), 3.71 (s,
Lq} e 2o - |30), 2.99 (s, 3H), 2.61-2.49
F \ o-e)ol= <ol |(m, 1), 2.31-2.15 (m, 5H).
ulol= 2.08-1.94 (m, 10) ; NS (ESI):
m/z 612 |M+H]"
E](Qé%%'l\i(é—? HOMR (400 MHz, TFA salt.
o O@/ A% A g1 |Vethanol-do) & 9.23-9.16 (m.
Atz 2D, 871 (s, 1), 7.92-7.90
Q (ol g 5 | 1D, 785 (s, 1D, 7.40-
N o ey |76 M A, 7.03 G, 1D, 18
58 oy e )gom = |6-4276.32 (n, 1), 4.49-4.47) 6 v
W = 9
o A zeg | 1D, 419 (s, 3D, 412 G,
4 W\ o)gmeom [, 3.79 (s, M), 2.97 (s,
JL p —3-(1-1311%:.74’; M), 2.52-2.50 (m, 1), 2.99-
F C)N am_z_q)o]; 2.20 (m, 2M), 2.09-1.99 (n,
Golriol 1) NS (ESD): m/z 632 LMHI]
, THOMR (400 MHz, TEA salt.
E](QEE)—Q“I\E(E{Z Methanol-ds) 68.61 (s, 1D,
WEA (1 |33 (s, 1D, 8.27 (s, 1)
ol o«@ Al |10 (. 1D 751 (4, T = 8.1
B el PR PR ety
=17. Z, , 7. s, ,
s0 | W S o ?)%mﬂ]é; 6.63 (s, 1), 5.97-5.89 (| 3 | ~OF
J;h%;_ugj 1), 4.22 (brs, 1), 4.00 (s, o
o (7 ygmmog [, 388 (B, 371 (s,
O AN /TN AP e 3, 3.22 (s, 1), 2.46 (s,
F ZE-g-0lyol o |S, 2:20 (s, 1), 1.94 (s,
olriol 3H), 1.71 (s, 1H): NS (ESI):
- m/z 632 [MHI]'
_9_3Z =20
gﬁé—i?—% HONWR (400 MHz, TFA salt,
2oz o uE Methanol-ds) 69.06 (s, 1H),
. o@ (e [8:62 (s 2D, 782772 (.
%:% Hewza)oe |20, 735 (s, 1D, 7.817.28
s 1 = oo |(m 2, 6.98 (d, J = 7.2 Hz,
2 _ UHE-5-4) 2 6.95,
60 | N NH D Ayayers] | WD, 6.12-6.05 (, 1D, 5.22) 19 o0
g E A g | (5 T, 415 (s, 81, 4.01 G,
° ] ‘/]'%EJ-6-:?£)- 30, 3.80 (s, 3H), 2.98 (s,
O HNTK_ /TN s (g S, 2.562.54 (m, 1), 2.22-
F 2.15 (m, 2H), 2.02-2.00 (m,
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T ONMR (400 MHz, TFA salt.
(R,2)-2-=F2 |Methanol-dy) 68.93 (s, 1H).
Ny [2--(4-((5-Z |8.55 (s, 1), 8.29 (s, 1H),
R OO/N\ FQoE-9-ME (8.01 (d, J=12.0 Hz, 1H), 7.62
Q Al-4-((1-¥1&- | (d, ] = 8.8 Hz, 1H), 7.28-7.26
= -z [dlel =] |(m, 2H), 7.21-7.18 (m, 1H),
" )—NH o E-5-2)2  6.88 (d. J = 2.8 Hz, 1H), 6.11- 6.81,
61 | Vo= : S 3
AD#dyobu]  6.05 (m, 1), 4.48-4.46 (m, 91
0 =)-7-mEA ] (1), 4.11 (s, 3H), 3.94 (s.
—© ””{ﬁ U=d-6-2)- |30, 3.81-3.73 (m, 1H). 2.91
¢ (-AEHE | (s, 3D, 2.50-2.46 (m, 1D,
Q Zy--2)e} 3 (2.27-2.22 (m, 2H), 2.21-2.15
Holujo|= (m, 1H) ; MS (ESI): m/z 616
(M

NZN e
62 @}
N
H

(R,E)-2-F529.
ZN-(7-H = A
~4=-((2-v| F A~
S-mil e -4-(F] =
A -6-ALA])
) opv) 1))
}EA-6-2)-

3-(1-9" A &

#a-2-2)oh
gio}u}o]}i

MS (ESI): m/z 610 [MHI]'

|
63 N
H
\O@)\ /O

(R, )-0-2F2
Z2N-(7-1 =
-4-((2-H] EA) -
S5-uld-1-(F =
Ae-6-2 2 A))
#d)opr] i) A
UEd-6-9)-
3-(1-dE 9=
Zd-2-d)et=z
Holrjol=

'H NMR (400 MHz, FA
Methanol-ds) 68.99 (s, 1H),
8.82-8.78 (m, “H), 8.48 (s.
1D, 8.15 (d, J = 8.8 Iz, 1D).
7.93 (s, 1), 7.75-7.72 (m,
1), 7.33-7.31 (m, 2H), 6.95
(s, 1UD, 6.37-6.26 (m, 1II).
4.14 (s, SH), 4.09-4.01 (m,
), 3.86 (s, 3H), 3.55-3.51
(m, 1H), 2.97-2.95 (m, 1H).
2.74 (s, 8H), 2.45-2.42 (m,
M), 2.20 (s, 3H), 2.12-2.10
(m, 2H), 1.99-1.97 (m, 1H); MS
(ES1): m/» 610 [M+H]'

salt,

12

8.17,
100

=~
|
64 N
7

(R,7)-2-Z=9.
E-N-(7-1) 5 A)
—4-((2-M 52 -
5o e -4- (1}
gal-2-22 4]
) o] 5)
HED-6-2)-
3-(1-vE s
Z-2-)ol=
Jolujo] =

M NMR  (100MHz, TFA salt,
Methanol-dq) & 9.14 (s, 1H),
8.66 (s, 1), 7.91 (d, J = 8.8
Hz, 1), 7.85 (d, J = 7.6 Hz,
1), 7.71 (d, J = 8.4 Hz, 1H),
7.49 (s, 1H), 7.48-7.38 (m,
2), 7.34 (s, 1D, 7.30 (d, J
= 2.8 Hz, 1H), 7.21 (s, 1H),
6.30 (s, 1H), 6.10-6.29 (m,
1), 4.48-4.47 (m, 1H), 4.18
(s, SH), 3.81 (s, 1), 3.75 (s,
3H), 2.97 (s, 3H), 2.51 (s,
1), 2.89 (s, 1H). 2.26 (s,

12

10.3.
94
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[614] A, 2.03 (s, 1H): MS (ESI):
n/z 608 [MH]*
I NMR  (100MHz, TFA salt,
Methanol-ds) & 8.96 (s, 1H).
o |8.42 (s, 1H), 7.80 (d, J = 8.8
‘ g;;f(i;];f:] Hz, 1H), 7.81 (d, J = 8.0 Hz,
O (G |2 770 (s 2. 7.46-7.36
Bt Bl -4 (1} (m, 2H), 7.32-7.29 (m, 2H).
NN ) Galg-a1e ) |12 G M), 6.81 (s, 1H), 9.9
65 L ol | 721 (s, I, 6.005.95 (m| 17 | T
Ho L 1}1;,4_6_;)_ 1H), 4.58-4.54 (m, 1H), 4.11
o - =T = sk ‘ 3 (o Q- N
\ o = (s, 3H), 3.76 (s, 1H). 3.39 (s,
HN___O 3-(1-uE s i ) (
U> a9 al)ora M), 2.75 (s, 1H), 2.63 (s,
F AN Aoprto)e M), 2.41-2.36 (n, 1H), 2.21
\ = - (s, 3M). 2.05-2.01 (m, 2H),
1.83 (s, 1H); MS (ESD): m/z 608
[MHIT*
N | (RE)N-(4-
o [((4-(HMZ[d]=
A E-G-L S
A)-2-H 5 A] -
NEN °© 5-vE 7 d o}
66 ) \ 1) 5)-7-d] & A] |MS (EST): m/z 599 [M+H]*
- H o FAYEH-6-
o W o d)-2-EF o=
U> -3-(1-ME s &
NN 2] e-2-)of=L
' Yojujo] =
[ H NMR (400 MHz, free base,
o~ gﬁf(g_j};i}]‘ Methanol-di) & 8.95 (s, 1),
N 747((27‘11];)‘]7 8.10 (s, 1H), 7.68 (s, 1H),
5_‘]1}%_4_&2_ 7.35 (d, J = 8.8 1z. 1D, 7.25
N ) e zd]e |6 W, T (s, 1, 7.07-
o7 NN A5 oalye |71 1, 6.76 (s, 1D.|
N Ay ot 6.25-6.14 (m, 1D, 4.10 (s,
- H o i)a‘%ﬁ%?ﬂ—ﬁ— M), 3.73 (s, 3, 3.40 (m,
o ) 3-( 1o M), 2.63 (s, 30, 2.45 (s,
D S5 2d 2 o) M), 2.31-2.21 (m, 2H), 2.17
F N o}:}%_];}n].o]t (s, 3, 1.93-1.71 (m, 4H); MS
o T (BSD): m/z 613 [MHH]'

77
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[615]

68

o

W

N

o]
NZN

H
~o 0
O

|
HN
Fi\

O

(R,2)-2-2F 9
ZN-(7-11 A
-4-((2-H E-A]-
S-ulE-1-((2-
gz (d]S
Al ZE-5-A) 2
A3 d)olw]
) Ed-6-
2a)-3-(1-v &
E5od-2-4)
ofA g oprto] =

"HONMR (400 MHz,
Methanol-ds) & 8.93 (s,
8.40 (s, ), 7.75 (s,
7.55 (d, ] = 8.8 Hz, H), 7.27
(s, 1), 7.07-7.04 (m, 1H).
6.70 (s, 11),6.25-6.14 (m, 1H),
1.11 (s, 30, 3.75 (s, 3H),
3.40 (t, J =8.4 1z, 1D, 2.63
(s, 8H), 2.42-2.16 (m, 2H),
2.38 (s, 30, 2.20 (s, 3W),
1.97-1.73 (m, 4H); MS (ESI):
m/z 613 [M+H]'

free base,
1),
1),

8.56,
89

69

OH

NH

(B)-2-&F =
-N-(4-((4-((2-
ofo] =52 -
2,3-1}olsko] =
2Hz[dSA
E-5-)%A])-
2-1] 5 A -5-]
g d)opn]

) =7-Hl 5 A ]
HEel-6-2)-
3-((R)-1-7d
¥ &5 d-2-9)
ol Holujo] =

M ONMR (100 MHz, TFA salt,
Methanol-ds) & 9.02 (s, 1II),
8.53 (s, 1H), 8.31 (s, 1H),
7.87 (d, J =2.9 Hz, 1), 7.15
(s, 1H), 7.31 (s, 1H), 6.86 (d.
J =8.7Hz, 1H), 6.70-6.61 (m,
1), 6.12-6.02 (m, 1H), 5.24-
5.15 (m, 1H), 4.14 (s, 3H).
3.86-3.74 (m, 1H), 3.69 (s.
31, 3.28-3.21 (m, 1), 2.99
(s, 8H), 2.61-2.49 (m, 1H),
2.31-2.11 (m, 5H), 2.05-1.92
(m, 1) : MS (ESI): m/z 617
[M+H]*

7.93,
90

70

(7)-2-Z2F2=
-N-(4-((4=((2-
Blo] = FA]-
2,3-vtolatol =
2l 2 [d]2A}
E-5-9)%A])-
2-v 5 A -5-1]
gyd)oln]
2)-7-H 5 A] 7
V9 -6- )-
3-((R)-1-H&
I Zed-2-Y)
oA oo =

HONMR (400 MHz, FA salt,
Methanol-ds) & 8.91 (s, 1D,
8.38 (d, J =7.2 Hz, 2H), 8.30
(s, 1), 7.83 (d, J = 2.9 Hz,
1), 7.65 (s, 1UD, 7.27 (s.
1H), 6.84 (d, J = 8.7 Hz, 1H),
6.68-6.59 (m, 2H), 6.23 (dd, J
= 34.3, 9.6 Hz, 1H), 4.58 (s,
1), 4.11 (s, 3H), 3.80-3.70
(m, 4H), 2.78-2.68 (m, 1H),
2.66 (s, 1), 2.57 (s, 3HW),
2.832-2.24 (m, 1H), 2.23 (s.
3D, 2.08 1.98 (m, 21), 1.89
1.79 (m, 1H) ; MS (ESI): m/z
617 [M+H]*

7.85,
90

71

(R,E)-2-5F2
FN-(7-10) 5 )
~A-((2- FA) -
54 ((1-
Fl 25 A
1,2-T}o] o] =
232 t-4-9)
<))o
S)FAYER -6
e)-3-(1-H e

M ONMR (400 MHz, TFA salt,
Methanol-ds) & 9.17 (s, 1H),
8.67 (s, M), 7.70 (d, 1 =17.5
Nz, 1D, 7.48 (s, 1), 7.36 (s,
1), 6.96 (s, 1H), 6.32 (dd, J
7.5, 2.7 Hz, 10, 6.09 (dd,
=20.1, 9.8 Hz, 1H), 5.64 (d.
= 2.7 Hz, 1), 5.24 - 5.15
(m, 1H), 4.18 (s, 3, 3.85 -
3.78 (m, 4H), 3.27 - 3.22 (m,

J
J

7.27,
100
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[616]

I Zed-2-Y)

)]
o= ofrfo] =

1H), 3.00 (s, 3H), 2.60 - 2.51
(m, 1H), 2.31 - 2.18 (m, 2H),
2.15 (s, 3H), 2.04 - 1.94 (m,
H); NS (ESI): m/% 589 [MHH]'

(R,E)-N-(1-
((4-([1,2,41E
glolol&
[1,5-a]l9] 2] 91~
6-A4-2-A])-2-H]

M NMR (100MHz, TFA salt,
Methanol-ds) & 8.97 (s, 1H),.
8.44 (s, 1H), 8.39 (s, 1H),
8.35 (s, 1), 7.80 (d, J =9.6
Hz, 1), 7.67 (s, 1H), 7.65 (s,

a)-3-(1-v &
v Eee-2-9)
oA Yojvlo| &

2.67 (m, 1H), 2.59 (s, 3H),
2.41-2.32 (m, 1H), 2.17 (s,
3H), 2.05-1.97 (m, 2H), 1.81-
1.75 (m, 1H); MS (ESI): 558 m/z
[M+H]

NZN © = - . .
- ! SA-b-MEIA (W), 727 (s, W), 6.87 (s.| o | 7.51,
N dyokum)-7- (1), 5.94-5.86 (n, 1), 4.10 99
~o 2 oS A AVED |(m, 4H), 3.77 (s, 3H), 3.14-
HN._O -6-9)-2-ZF [3.12 (m, 1), 2.38 (s, 3,
U> Q=-3-(1-9F (2,30 (s, 41D, 1.90 (s, 2ID).
F \ 752 ©-2-90) [1.31 (s, 1H); MS (ESD: m/z 599
ofziFolwol | [MH]*
] i MR (400MHz, TFA salt,
?542[11 544]5 Methanol-dg) & 9.15 (s, 1H),
, T 8.67 (s, H), 8.46 (d, ) = 2.1
tpolotEz
0 5—a]EﬂMf4— llz, 1D, 8.41 (s, 1D, 7.85 (d,
o~ A T = 9.6 He, 1H), 7.67 (d, J =
NZTN G-212 A])-2-1 - a
= 5ooeyy |97 iz, 1D, 7.52 (s, 1), 7.36 760
73 N el (s, 1), 6.90 (s, ), 6.36 (m.| 10 | ‘>
) H N S, s . S, y o m,
- e Dot n)-7- | 100
o MEAza |, 448 (s, 1), 419 (s,
HN._O 6 'm) gwe (S, 3.83 (s, ). 5.76 (s,
0T e/
3H), 2.98 (s, 3H), 2.50 (s,
P : : : :
F75 ﬂijﬁﬂl% M), 2.27 (s, 5H), 2.20 (s.
C/N/ ;)l';%l;liuiﬂi ), 2.04 (s, 1UD; MS (ESI):
“|m/z 599 [M+H]*
HONMR (400 MHz, FA salt,
Methanol-ds) & 8.94 (s, 1),
Cweo |8:39 (s, ), 7.65 (s, 1H).
gl?(?_;’];f\j 7.36-7.31 (n, 9H), 7.28 (s,
_4_‘((2_‘31];*]_ 1), 7.07-7.04 (m, 1H), 6.98-
N%P 5_m15_4_yq]i 6.95 (m, 20, 6.71 (s, 1H),
N k - I —5 y — 2
2 ! sl yop] | 2997591 (n WD, 4.A9-1.47| o | 9,23,
Auzer-g- @ 1D, 411 (s, 3D, 3.75 (s, 99
~o - e 3H), 3.38-3.35 (m, 1), 2.74-
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[617]

NN °
|
75 H

(R,E)-2-ZF ¢
2-N-(4-((4-
(o]¥vpz[1, 2-
al¥ g g-7-2
S A -2-d 5 A
-5-vlE#d)o}
7] 5 )-7-u] 5 A
FE2-6-
1)-3-(1-#4a
9= d-2-9)
oz ofulol =

MS (ESI): m/z 598 [M+H]'

76

(R.2)-2-EF%
2N-(4-((4-
(emvpz(1, 2-
al ¥ e 9-7-9
S A)=2-m 5 A
-5-r e F ) o}
H]2)-7-d 5]
FApE-6-
@)-3-(1-1d
v Eee-2-9)
ofA " ofrfo] =

H ONMR (400 MHz, TFA salt,
Methanol-ds) 68.98 (s, 1H),
8.46-8.43 (m, 2II), 7.91 (s,
1), 7.75 (s, 1H), 7.46 (s,
1), 7.31 (s, 1H), 6.91-6.86
(m, 2H), 6.73 (d, J = 2.4 Hz,
H), 6.29-6.26 (m, 1H), 4.14
(s, 3, 3.86 (s, 3, 3.35~
3.32 (m, 1H), 3.19-3.17 (m,
), 2.40-2.38 (m, 4H), 2.21-
2.18 (m, 41), 1.92-1.90 (m,
2H), 1.75-1.73 (m, 1H); MS

(ESI): m/z 598 [WHH]

6.39,
100

Y 0
|
77 y
H (o]

(R, B)-2-2F9
Z-N-(4-((4~
(o] tpz[1,2-
clg g ugl-7-
Y27 )-2-1| &
Al-5-tE Hd)
ofu| 1 )-7-1| 5
AlFYER- 6-
A)-3-(1-" &
) Ze|gl-2-9)
oz opulo| =

MS (BSI): m/z 599 [M+H]*

o]
N4\|N
78 NN
N H o
HN O

(R,E)-N-(8-
((4-([1,2,41E
ZolopL R
[1,5-al9 & d-
7-A-Z-A])-2-H]
E A -5- € 7|
d)olu] )] o
"% 15,4-d] 9
2 -2-A)-
-5 F R
(1-94d 3 =%
d-2-d)of= 4
olmjo] =

MS (ESI): m/z 571 [MHH]*
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79

(R,E)-2-ZF ¢
FN-(7-1 = A)
~4-((2-v &-A]-
5-m el -4-(5 2
%=[1,5al9
P e-6-29-%
Al ) ol
) FYED-6-
1)-3-(1-#4a
9= d-2-9)
oz ofulol =

HONMR (400 MHz, 1TFA salt,
Methanol-ds) 69.13 (s, 1H),
8.61-8.58 (m, 3H), 8.11 (d, J
= 2.4 Hz, ), 7.52 (s, ),
7.36 (s, IH), 6.90 (s, 1),
6.75-6.74 (m, 1H), 6.14-6.07
(m, 1H), 5.20 (s, 1H), 1.13 (s,
3D, 3.78 (s, 31), 2.98 (s.
3H), 2.57-2.52 (m, 1H), 2.27-
2.13 (m, 8H), 2.03-1.97 (m,
1) : MS (ESI): m/z 599 [MHI]"

7.91,
100

80

(R,2)-2-Z% 2.
2-N-(7-1 5 A
“4-((2-H 5 A~
5w g -4-(¥ 2}
Z7[1,5-al9
2 md-6-2-%
Ao}
2)FUYER-6-
91)-3-(1-44
v Ed-2-2)

o}z ool =

H NMR (400 MHz, TFA salt,
Methanol-dy) 69.07 (s, 1D,
8.60-8.58 (m, 3D, 8.11 (d, J
= 2.8 Hz, 1H), 7.57 (s, 1H),
7.31 (s, 1D, 6.90 (s, 10,
6.75-6.74 (m, 1H), 6.41-6.31
(m, 1), 4.48 (s, 1), 4.16 (s,
3H), 3.75 (s, 3H), 2.96 (s,
3H), 2.52-2.47 (m, 1H), 2.29-
2.18 (m, 10H), 2.07-2.02 (m,
1D 5 MS (BST): m/z 599 [MHI]*

7.82,
100

81

(R,E)-N-(4-
((4-(ilz[d]%)
olobE-6-4 %
A)-2-m 5 A -
S-wlEd = d)o}
7 4 )= 7w 4]
FE-6-
P-2-TF o=
-3-(1-mE e =
2lgd-2-)ola
dofrio]=

H NMR (400 MHz, TFA salt,
Methanol-ds) & 9.19 (s, 1H).
9.14 (s, 1H), 8.65 (s, 1H),
8.05 (d, J =8.92 Hz, 1H), 7.57
(d, | = 2.43 Hz, H), 7.45 (s.
1D, 7.39 (s, 1D, 7.28 (dd, J
= 8.92, 2.48 Hz 1H), 6.80 (s,
1), 6.12 (dd, J = 20.2, 9.79
iz 1), 5.23-5.16 (m, 1), 4.18
(s, 3H), 3.86-3.78 (m, 1H).
3.72 (s, 3H), 3.30-3.23 (m,
1, 2.99 (s, 3H), 2.60-2.52
(m, 1H), 2.30-2.15 (m, 5H),
2.06-1.95 (m, 1H); MS (ESI):
m/z 615 |M+H]*

(3]

8.99,
99

82

(R.Z)-N-(4-
((4-(z[d]%
oJobE-6-2
A2 5 A -
5-dd sd)ob
] 4e)-7-H] 5 A
g6~
D)-2-EFR
-3-(1-ME
g d-2-d)ota
dofrto] =

H NMR (400 MHz, TFA salt,
Methanol-ds) & 9.15 (d, J =
3.55 Hz, 2H), 8.67 (s, 1H),
8.06 (d, J =8.91Hz, 1H), 7.59
(d, J =2.43 Hz, 1), 7.49 (s,
1H), 7.35 (s, 1H), 7.28 (dd, J
= 8.94, 2.44 Hz M), 6.81 (s.
1), 6.36 (dd, J = 35, 9.47 Iz
1H), 4.53-4.45 (m, 1H), 4.19
(s, 30, 3.86-3.78 (m, 1H),
3.73 (s, 3H), 3.29-3.22 (m,
1H), 2.98 (s, 3H), 2.56-2.45
(m, 1H), 2.35-2.14 (m, 5H),
2.10-1.98 (m, 1H): MS (ESI):

(]

8.97,
99
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n/z 615 [M+H]'

83

(R,Z)-N-(4~-
((4-(CHZ[d] A
oJol&-5-¢%
A)-2-| F A -
- & #d)o}
7 3 )-7-H] 5 A
FE-6-
A)-o-FFo L
-3-(1-WE &
g l-2-d)ota
Hojulo] =

I NMR (400 Mlz, free base,
Methanol-d4) & 9.20 (s, 1H),
8.90 (s, IH), 8.37 (s. 1),
8.01 (d, J = 8.8 Hz, 1H), 7.70
(s, 1), 7.49 (s, 1H), 7.23 (s,
M), 6.76 (s, 1H), 6.20-6.11| 1
(m, 1H). 4.07 (s, 3H), 3.73 (s,
3H), 3.48 (s, 1H), 2.43-2.35
(m, 2H), 2.16 (s, 3H), 1.91 (s,
SH), 1.67-1.25 (m, 4H); MS
(ESI): m/z 615 [MHH]*

8.70,
78

84

(R,E)-N-(4-
((4-(az=ld1#
ololE-5-U-2
A ) =2~ EA] -
5-ul e ¥ d o}
W] 5 )-7-1) £ A
AYEA-6-
d)-2-FTFLR
-3-(1-vEs &
2] g-2-2)o} =L
Yolulo] =

H NMR (400 MHz, free
Methanol-ds) & 9.23 (s,
8.93 (s, 1H), 8.39 (s, 1H),
8.03 (d, J = 8.8 Hz, 1H), 7.76
(s, ), 7.53 (d, T = 2.4 Hz,
D, 7.26-7.24 (m, 1UDH, 7.21
(s, 1H), 6.77 (s, 1H), 5.95-
5.87 (m, 1H), 4.08 (s, 3H),
3.76 (s, 3D, 3.18 (t, J =24
Hz, 1H), 2.41-2.26 (m, 2H),
2.37 (s, 3, 2.18 (s, 3,
1.93-1.68 (m, 4H); MS (ESI):
n/z 615 [\HH]"

base,
1H),

8.55,

11 39

85

(R,E)-N-(4-
((4-(a =
[d1r1,31v}ol &
E&-5-U&A))-
2-"| & A -5
gy d)obv]
22)=7-v] EA] ]
YEd-6-9)-
2-ZF G R-3-
(1-v 25 =2
H-2-d)of= g
olujo] =

THONMR (400 MHz, TFA
Methanol-dg) & 9.14 (s, 1D,
8.63 (s, IH), 7.37 (s, 1H),
7.31 (s, 1), 6.81 (d, J =38.11
Hz, 1H), 6.64 (s, 1H), 6.57 (d,
J =2.40 Hz, 1), 6.45 (dd, J
=8.12, 2.10 Hz, 1), 6.09 (dd,

J = 20.2, 9.87 Hz, 1), 5.97| 13
(s, 2M). 5.22-5.15 (m, 1H),
4.17 (s, SH), 3.84-3.78 (m,
M), 3.69 (s, 3H), 3.28-3.22
(n, TH), 2.99 (s, 3H), 2.60-
2.52 (m, 1H), 2.31-2.16 (m,
5H), 2.09-1.94 (m, 1H); MS
(ESI): m/z 602 [MHH]

salt,
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[620] HONMR (400 MHz, IFA salt,
Methanol-ds) & 9.12 (s, 1H),
% E?ﬁzﬁi’;; 8.63 (s, 1H), 7.40 (s, 1H),
[1[1. 3] o) | 734 (5. 1D, 6.81 (d, ) = §.43
so5a19 ) Bz, D, 6.63 (s, 1), 6.58 (d,
NP~ g Al gery |V = 235 B2, 1), 6.45 (dd, J
\ Gsidyol]  |° 812, 2.4 Hz, 1), 6.35 (dd. 691
86 N g E g || = 3240 9.67 Iz, 1D, 5.97) 10 o7
~o J=a 6_11)_ (s, 2M), 4.52-4.45 (m, 1H).
HN._0 gEmgw g |18 (s, 3D, 3.853.78 (,
A (o) zg |, 3.70 (s, 30, 3.20-3.24
L S-p-2 yo} =12 (m, 1), 2.97 (s, 30), 2.56-
- ool 2.46 (m, 1H), 2.33-2.13 (m,
i 5H), 2.09-1.98 (m, 1H): NS
(ESD: w/z 602 [
HOONR (100 MHz, free,
Methanol-ds) & 8.97 (s, 1H),
s |8.76 (dd, ) = 4.4, 1.6 Hz, TH),
N gfﬁ(? ;];g;] 8.45 (s, 1), 8.34 (d, J = 7.4
e ((oov 2 (B D, 798 (d, = 9.0 Ha,
. J Lo D ), 7,91 (s, TH), 7.50-7.40
NZN S5l ”-1-(F] 3= - -
g )5;( ol 7o1s e | 2D, 7.20 (0T = 3.0 Iz .
87 | _ N7 Ty )y |2, 6.90 (s, 1), 6.20 (dd, J| 10 o7
o ~ 22 o) g |7 504 9.3 Mz, D, 158 (s, '
HN 0 (in—;il?é]_;jia] 1, 4.12 (s, 3D, 3.83 (s,
PN 1:/1—2—%‘)0}2% 3, 3.19-3.11 (m, 1), 2.42-
CN/ ofupo] = 2.31 (m, 4H), 2.22-2.11 (m,
4H), 1.97-1.89 (m, 2H), 1.77-
1.66 (m, 1H) : NS (ESI): m/z
609 [M+H]*
I NR (400 Mz, free,
Methanol-dg) & 8.99 (s, 1H),
] e |8.76 (dd, J =44, 1.6 Hz, 1),
N (F,R i)(g ;;j] 8.44 (s, 1), 8.35 (d, J = 8.1
(oo ﬁ]_ Hz, TH), 7.99 (4, J = 9.1 Hz.
. o i 4 (52 (1D, 7.85 (s, 1M), 7.51°7.39
g 7-018 a)yg) | M 2D, 7.29 (s, 2H), 6.90 (s, 799
88 N D)ol sy [ 291 (dd, ) =237, 9.2 10 o
~ o. Zolgooyy g |l WD, 4.644.50 (n 2D,
HN.__.O (omgs)ze 412 (s 8, 4.08-4.00 (n,
I/F 1, 3.82 (s, 3M), 2.10-2.31

H-2-¢d)otad
olwjo] =

(m, 4H), 2.31-2.21 (m, 1H),
2.19 (s, 3W), 1.95-1.84 (m,
20, 1.72-1.59 (m, 1H) ; NS
(ESI): m/z 609 [\+H]
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[621] 'HONMR (400 MHz, TFA salt,
e DNSO-de) 61043 (s, 1H)
,97%\;9_ 3 >
Y iflﬁz(}_uﬂ;;A] 10.17-10.02 (m, 2H), 8.73 (s,
N~ j4;((2;uﬂjgqur 1H), 8.60 (s, 1H), 8.00 (s,
- IH), 7.77 (d, J = 8.8 Hz, 1H),
5l -4-((1-
~ S W -lelrs | (4 (s 1D, 7.36 (s, 1),
“ NN _6_01)5L}j)qﬁz 7.04 (s, W), 6.87-6.79 (n.| . | 8.60,
N %ﬂ);TUi:—)iiL+ 2M), 6.19-6.12 (m, 1H), 4.93- 100
~o o. aa94—6-27)-3— 4.91 (m, 1), 4.01 (s, 3,
= i = . o ‘ o pe . «
N0 (Lo ze |09 (5. 3D, 8.66 (s, 81,
A vl-g-alyo| mz [2:83 (s, O, 2.362.32 (n,
| ;iﬁ}ofi: 1), 2.15-2.00 (m, 10H), 1.95-
- 1.83 (m, 1H) : MS (ESD): m/z
612 [MHH1"
I MMR (400 Mlz, TFA salt,
N | RD)-2-FF9 |DNSO-ds) 610.58 (s, 1), 10.14
TEN-(7-UEA | (s, 1), 8.83 (s, 1H), 8.69 (s,
-4-((2-WFA- | 1H), 8.01 (s, 1H), 7.78 (d, J
. o 5-MEl-4-((1- |= 8.8 Hz, 1), 7.43 (d, ] =6.0
w UE-1H-Q 0 E \Hz, 1), 7.07 (s, 1), 6.87- 8 62
90 S -6-¢)&AD A 16.79 (m, 2H), 6.37-6.26 (m,| 23 100
~o ~ Wyobr] )t (1), 4.41-4.39 (m, 1H), 4.03
”N:Ii? =3-6-2)-3- | (s, 3H), 3.95 (s, 3H), 3.66 (s,
N (1-AE9 28 |3H), 2.83 (s, 3H), 2.37-2.32
o d-2-yotad | (m, 1H), 2.15-2.00 (m, 10H),
- ofrfol = 1.95-1.86 (m, 1D @ NS (ESD:
m/z 612 [MH]*
L ' MMR (400 MHz, TFA salt,
N=\ E}(\A‘EE[T ;44]E Methanol-ds) &8.77 (d, J =7.6
NN gojopze Nz, WD, 8.72.(s, 1D, 8.51 (s,
U:f;]/ 0 5-qf§ﬁéqrq- 1H), 8.31 (s, 1H), 8.06-8.03
. %giﬁy?ﬁ (m, 1), 7.97 (s, 1), 7.84 (d,
NN © S e )= 9210z 1D, 73700 (||
91 N é;)o}nllfquL} ). 6.97-6.94 (m, 2H). 5.93-| °° 00
H 4 3334767:;)727 5.81 (m, 1), 4.07-1.05 (m,
n - Sogmoa(q |ID. 3.80 (s, 3, 317-3.15
° ;éﬂ%ﬂﬂ— (m, 1), 2.40-2.37 (m, 5H),
N 9oyl ziop |2:20 (s, 8, 1.91-1.90 (m,
\ o : 2H), 1.73-1.70 (m, 1H); NS

wlo] =

(ESI): m/z 569 [MH]*
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92

N=\
NN

(X

N 0O
N
e

.g

N

|

HN.__0
-

—

(R, Z)-N~(4-
((4-([1,2,4]1%=
dpolofE=
[1,5-a]¥| 2] ¥l-
=527
5A-5-v e )
s)opr] )
Ed-6-9)-2-
EFeR-3-(1-
el =
2-)ok= "o}

ul-o] =

HONMR (400 MHz, IFA salt,
Methanol-ds) & 9.03 (d, J =
2.09 Hz, 1), 8.82 (d, J = 7.48
Hz, 1H), 8.74 (s, 1H), 8.39 (s,
1H), 8.27 (dd, J = 9.06, 2.14
Hz 1H), 7.90 (d, J = 9.04 Hz.
1), 7.65 (s, 1H), 7.15 (dd, J
=7.44, 1.92 llz, 1), 7.05 (s.
1H), 6.89 (s, 1H), 6.38 (dd, J
=32, 9.96 Hz 1), 1.52-1.11
(m, 1), 3.87-3.78 (m, 4H),
2.97 (s, 38H), 2.55-2.48 (m,
1), 2.33-2.14 (m, 5H), 2.10-
1.99 (m, 1H); M S(ESI): m/z 569
[MHH]'

97

93

(R,E)-N-(4-
((1-([1,2,11E
glolotE =
[1,5-a]¥] g~
7-4 2 A])-2-1
EA]-5-d € 5
d)obu| x)-7-
ANEAAYER
-6~ )-2-&5
L Z-3-(1-v &
v Zgd-2-d)
oA Holuto] =

H NMR (100 MHz, Methanol-dy)
§ 8.99 (s, 1), 8.75 d, J =
7.5 Hz, 1H), 8.42 (s, 1H), 8.29
(s, 1H), 7.83 (s, 1), 7.26 (s,
1), 7.10 (dd, J = 7.5, 2.6 Hz,
1), 6.95 (s, 20), 5.91 (dd,
= 23.6, 9.3 llz, 1), 4.36 (q.
J =7.0Hz, 2H), 4.09 (dd, J =
16.9, 7.9 Hz, 1H), 3.85 (s,
3, 3.17-3.12 (m, 1H), 2.43-
2.32 (m, 4H), 2.30-2.22 (m,
1), 2.18 (s, 3H), 1.97-1.86
(m, 2H), 1.74-1.63 (m, 1H),.
1.59-1.53 (m, 2H) ; MS (ESI) :
m/z 613 [MH]"

7.61,
94

91

(R, E)-N-(4-
((4-([1,2.41E
gholopE
[1,5-a]l9 8] 9~
T-A G 2] )-2-u|
= A-5-HE 7
)obu| )-7-
(2-v| ZA] ol &
ANARER-6-
d)-2-EF 0=
-3-(1-ME =&
Zld-2-d)o}=
Holulo| =

I NMR (400 Mz, free,
Methanol-dg) & 9.00 (s, 1H),
8.75 (d, J =7.5Hz, 1), 8.43
(s, 1H), 8.29 (s, 1), 7.82 (s,
1), 7.30 (s, 1H), 7.10 (dd, J
= 7.5, 2.6 Hz, 1), 6.95 (s,
20), 5.90 (dd, J = 23.5, 9.3
Hz, 1H), 4.46-4.39 (m, 2H).
4.08 (dd, J = 17.7, 8.8 llz.
1H), 3.92-3.87 (m, Z2H), 3.84
(s, 30, 3.19 (s, 3H), 3.18-
3.09 (m, 1H), 2.40-2.32 (m,
4H), 2.31-2.21 (m, 1H), 2.18
(s, 31, 1.98-1.85 (m, 2H),
1.74-1.60 (m, 1H) . MS (ESI) :
n/7 643 [MHH]'

19

7.52,
96
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[623] HONMR (400 MHz, FA salt,
A Methanol-do) & 9.00 (s, IH),
(R, Z)N-(4 8.74 (d, J = 7.4 Hz, 1H), 8.55
N=y | ((4-([1,2,417 "
NN | olol == (s, 1), 8.44 (s, 1H), 8.29 (s,

95 /@A N

[1,5-a]¥ 2 5l-
-4 & A])-2-m]
EA-5-d € 5
d)obn| = )-7-
(2-m H Aol &
ADAYEA-6-
Y)-2-FFoR
-3-(1-uE =
glgl-2-91)ol 3
Yool =

M), 7.89 (s, 1H), 7.31 (s.
M), 7.10 (dd, J =7.5, 2.5 Hz.
), 6.91 (d, J = 3.3 Hz, 2H),
6.21 (dd, J = 35.4, 9.4 llz.
1H), 4.66-

1.51 (m, 1),
2H), 3.93-3.88 (m, 2H), 3.86
(s, 3H), 3.49 (s, 3H), 3.20-
3.10 (m, 1H), 2.41-2.33 (m,
4H), 2.22-2.13 (m, 4H), 1.97-
1.87 (m, 2H), 1.80-1.67 (m,
1D ; MS (ESI) : m/z 643 [MHIT*

1.18-1.39 (m,

7.51,
98

96

(E)-N-(1-((1~
ne | ([1.2,4]1EE} 0]
‘ ol#=[1,5-al
P W-7-4%
A )-2-u) FA] -
s-vl s ) ol
v ) -7-((U E
ehofo] =R ek
-3-4)E A
HER-6-2)-

STRQm-3-

(R)-1-v19 7]
22 5l-2-9)0]

Z g ool =

H NMR (400 MHz, FA salt,
Methanol-ds) 6 8.90 (d, J =
4.79 Hz, 1H), 8.74 (d, J =7.50
Hz, 1H), 8.45 (s, 1H), 8.31 (s,
1), 8.29 (s, 1H), 7.82 (s.
1D, 7.24 (s, U, 7.10 (dd, J
= 13.5, 2.59 Hz 1H), 6.95 (s,
1), 6.91 (d, J =2.141 Hz, 1H),
6.10 (dd, J = 20.8. 9.78 Hz.
1H), 5.34-5.32 (m, 1H), 5.15-
5.08 (m, 1H), 41.10-1.01 (m,
3H), 3.95-3.90 (m, 1H), 3.84
(s, 3H), 3.72-3.66 (m, 1H).
3.24-3.16 (m, 1H), 2.91 (sm
3H), 2.56-2.39 (m, 2H), 2.28-
2.11 (m, 6H), 2.03-1.93 (m,
1D; MS (ESI): m/z 655 [MHI]*

7.84,
99

|
97 N
O

(Z)-N-(4-((4-
(11,2, 4]E g o]
O£ & [1,5al
P74
A))-2-w] EA) -
S5-u s d)of
" 2 )-7-((H| E
gl =z F
-3-4)=2A) A
Y -6-)-
- Q73
((R)-1-"=e 3
=2 9-2-9)o}
FGojulo] =

M ONMR (400 MHz, FA salt,
Methanol-ds) & 8.96 (s, 1H).
8.74 (d, J =7.48 Hz, 1), 8.45
(s, 1H), 8.29 (s, 1H), 7.89 (s,
M), 7.25 (s, M), 7.10 (4d,
= 7.50, 2.60 llz 1), 6.95 (s.
1H), 6.93 (d, J =2.48 Hz, 1H),
6.23 (dd, J = 31.8, 9.51 Hz,
1), 5.36-5.34 (m, 1), 4.61-
4.55 (m, 1H), 4.12-4.02 (m,
1), 3.97-3.91 (m, 1H), 3.85
(s, 3HM), 3.64-3.57 (m, 1H),
3.29-3.26 (m, 1H), 2.62-2.55
(m, 1H), 2.50 (s, 1H), 2.48-
2.42 (m, 1H), 2.29-2.21 (m,
1), 2.18 (s, 3H), 2.03-1.96
(m, 2lI), 1.84-1.75 (m, 1I); MS
(ESI): m/z 655 [\M+H]'

7.82,
98
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(R,Z)-N-(4~ MHz, free,
((4-([1,2,4]1E |Methanol-dy) & 8.88 (s, 1H).
glolo}= = 8.74 (d, J = 7.5 Hz, 1H), 8.48
[1,5-al9 2 e~ (s, 1H), 8.29 (s, TH), 7.83 (s,
7-AL2)-2-1) [1H), 7.56 (s, 1H), 7.18 (t. J
N %] -5-v] 7 1H), 7.00 (dd, J =
o8 NT Y \ ot )-7- |7.5, 2.6 Hz, 1), 6.97-6.89 (m.| , | 7.80,
H (ol EF o2 6.20 (dd, J = 35.2, 9.4 96
FHC g =) FA LS 3.84 (s, 3H), 3.40-
HN P HA-6-U)-2-Z 3.20-3.07 (m,
- FoR-3-(1-9 | 1), 2.41-2.33 (m, 41), 2.24-
e g3 28] g-9- 1.98-1.88 (m,
@‘ o1)o}z1 2 ofu} 1.77-1.66 (n, 1) ; NS
o] = S m/z 635 |NHHLY
SN Mz, free,
Eléiz[ll 244]]5 Methanol-ds) & 8.87 (s, 1H),
N EMO};F; —18.75 (d, ] = 7.5 Hz, 1), 8.48
(1.5 ]Eﬂ:]ﬂ- (s, ), 8.29 (s, ), 7.77 (s,
77;)10;/\'])727;] ), 7.57 (s, 1), 7.18 (t, J
ooy |- (25 Hz 1, 7.10 (dd, T =
P ;1)0%3%)—7— 7.5, 2.6z, ), 6.98-6.91 (m, 7 86
99 NN e 5.92 (dd, J = 23.4, 9.3| 12 -85,
N (el 2T 2w 458 (s, 10), 4.00 %
A AE 7.6 Hz, 1)
FHC-o o a6 823 3.16-3.09 (m,
HN Fo ®-3-(1-H T ‘
Py G 5 2 w9 ), 2.43-2.31 (m, 4H0), 2.29-
F Q—:‘.SO}ZFQ:}‘:} (1.97*1.)85 (m,
- 1.74-1.62 (m, 1) ; MS
o]l = ’
1= D m/z 635 [MHH]!
. H NMR (100 MHz, free base,
Eifz[ll ;441,5 Methanol-di) & 8.96 (s, 1II),
doloima |57 (d, T =761z, 1), 8.44
= (s, 1), 8.27 (s, 1H), 7.89 (s,
[1.5-alselel M), 7.08-7.06
NN ras-2 6.95-6.92 (n, 21,
N AR s (T = 4.8 Mz, 2H), 3.85
100 Aol W)olmn)-7- | % : 0L A O 23 | 70(NMR)

(2-EZ 2| =

EADAGEA-
6-)-2-EF ¢
2Z-3-(1-ME )
Edd-2-4)o}

S gofvpo] =

(s, 3, 3.74 (¢, J = 4.4 Hz,
4H), 3.24-3.14 (m, 1H), 2.95-

3H), 2.34-2.20
2.17 (s, 30, 1.99-
1.69 (m, 4H); MS (ESI): m/z 698

2.6572.63 (m,
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[625]

101

(R,Z)-N-(4-
((4-([1,2,41E
gojolE=
[1,5-a]¥ ¢~
7-4&2])-2-H)
FA-5-H e w)
d)opu]n)-7-
(2-EE) o
FEADAYEA-
6-9)-2-=F Q.
Z2-3-(1-ME )
Eydl-2-4)o}
A G ofufo] =

M NMR (400 MHz, free base,
Methanol-ds) & 8.95 (s, 1H),
8.75 (d, ] = 7.6 Hz, 1H), 8.44
(s, T, 8.29 (s, 1), 7.89 (s,
M), 7.30 (s, 1), 7.11-7.08
(m, 1H), 6.95-6.93 (m, 2H),
6.27-6.15 (m, 1H), 1.145 (t, J
4.8 llz, 21, 3.85 (s, 31D

75 (t, J=4.4Hz, 4H), 3.40-
.35 (m, 1), 2.97 (t, J =5.2
Hz, 2, 2.67 (t, J = 9.2 Hz,
4H), 2.42-2.40 (m, 2H), 2.39
(s, 30), 2.18 (s, 3H), 1.94-
1.92 (m, 4H); MS (ESI): m/z 698
[M+H]'

w o

(VM)

7.02,
98

102

=z
N\
z

(R,E)-N-(1-
((4-([1,2,4]1E
glolol&
[1,5-al¥ Y-
7-4 L A])-2-1
5 A]-5-m E 7))
)0} ne)-7-
EFeRALE
H-6-2)-2-F
Foz2-3-(1-v
doEed-2-
A)olziPolw}

o) =

H NMR (100 MHz, TFA salt,
Methanol-d;) 68.85 (d, J =7.6
Hz, 1H), 8.77 (d, J = 7.6 Hz,
1), 8.56 (s, 1H), 8.30 (s,
1), 7.67 (s, 1), 7.64 (d, J
= 10.8 Hz, 1H), 7.12-7.09 (m,
1D, 6.98 (s, 1D, 6.89 (d, J
= 4.8 Hz, 1H), 6.14-6.07 (m,
1, 5.19 (s, 1H), 3.81-3.79
(m, 4H), 2.97 (s, 3H), 2.36-
2.51 (m, 1H), 2.27-2.15 (m,
8, 2.03-1.97 (m, 1) MS
(ESI): m/z 587 [M+H]"

7.13,
100

103

(R,Z)-N-(4-
((1-([1,211E
ZholopER
[1,5-a]l¥] & ¥~
7-4 2 A)-2-1
5 A|-5-v 9
d)opu|=)-7-
EFEFYE
H-6-Y)-2-&
FoE-3-(1-1
gy Eed-2-
) okAEofw}

o=

HONMR (400 MHz, TFA
Methanol-d4) 68.78-8.73 (m,
M), 8.47 (s, 1), 8.29 (s.
M), 7.78 (s, W), 7.57 (d, J
= 11.2 Iz, 1D, 7.11-7.08 (m.
1H), 6.95-6.92 (m, 2H), 6.25-
6.11 (m, 1H), 5.35-5.33 (m,
1H), 3.82 (s, 3H), 3.47-3.45
(m, 1H), 3.21-3.18 (m, 1H).
2.47-2.42 (m, 1H), 2.23-2.17
(m, 5H), 2.03-1.97 (m, 1H) ; MS
(ES1): m/7 587 [V+H]

salt,

7.23,
100

104

(R,E)-N-(4-
((4-(11,241E
eojo}zz
[1,5-2] )
7-991)-2-
= A-5-v] )
ol e)-7-
o EA AE
6 )2 E

Q=2-3-(1-v¥

H NMR (400 MHz., free base,
Methanol-ds) & 9.22 (s, 1H),
8.86 (d, J =7.4 Hz, 1), 8.73
(s, 1D, 8.51 (s, 1), 7.66 (s,
1H), 7.37 (s, 1), 7.21 (dd, J
= 7.5, 24 Hz, 1), 7.01 (s,
1), 6.93 (d, J = 2.4 Hz, 1H).
6.15 - 6.06 (m, 1H), 5.23 -
5.14 (m, 1H), 4.20 (s, 3H),
4,10 - 4.06 (m, 2H), 3.85 -

7.84,
99
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= d-2-2) [3.78 (m, 1H), 3.00 (s, 3H),
ofz1Foprto] = (2.60 - 2.53 (m, 1H), 2.30 -

2.21 (n, 2H), 2.20 (s, 3H),
2.06 - 2.00 (m, 1H), 1.33 -
1.29 (m, 3H); MS (ESI): m/z 613
(M+HH]
. HOONMR (400 MHz, @ free,
?54112[’1 ;44]E Methanol-ds) 6 9.01 (s, 1,
N a}o}o}%ﬁ 8.75 (d, J = 7.5 Hz, 1), 8.49
N [1.5-a] ] 9] o1 (s, TH), 8.29 (s, ), 7.92 (s,
u 7_;)#(,%])_5_‘51] ), 7.29 (s, 1H), 7.08 (dd, J
o 2 |= 7.5, 2.6 Hz, 1H), 6.81 (d, J
PN o g-2-(Eglo]Z | | _ C
NZN gy - = 2.5 Hz, 1D, 5.96 (dd, J =
- | FR2=uEA]) 8.09,
105 N S o] v ) 22.4, 9.4 llz, 1D, 4.59 (s.| 10 90
H 4 e . |1H), 4.47 (dd, T = 16.6, 8.1
o Fal” (S A .
N A6y 9= Hz, 1), 1.11 (s, 3H), 3.38
ﬁ\ =g zog(1on |5-32 (1, 2.742.65 (.
T —éﬁ-;aﬂ—z— H), 2.60 (s, 3H), 2.41-2.30
\ DI (m, 1), 2.10 (s, 3H), 2.06-
U)ol = Holu}
o 1.96 (m. 2i), 1.85°1.71 (m.
H) 5 VS (ESI) : m/z 633 [MHH]'
H NMR (100 MHz, TFA salt,
(R,E)-N-(4- Methanol-ds) & 9.21 (s, 1H).
((4-([1,2,41E [8.92 (d, J = 7.52 Hz, 1H), 8.69
N olojE= (s, 1), 8.63 (s, 1H), 7.57 (s,
@ [1,5-al¥ &9~ |1H), 7.41 (s, 1H), 7.32 (s,
7-DL-AD-2-AF [1H), 7.20 (dd, J = 7.52, 2.50
Né\‘N 0 olZe=xaZ )] |llz UD, 7.05 (d, J = 2.39 Iz, 701
106 N -5-dldad)o} [1H), 6.12 (dd, J = 20.16, 9.88| O 49
o Ho T 1=)-7-0 A |Hz, 1H), 5.23-5.17 (m, 1H), .
S o Y |AdERS 419 (s, 8D, 3.883.79 (.
I/F> )-2-ZF 0.7 [2H), 3.30-3.23 (m, 1H), 2.99
Xy =3-(1-WE ™= (s, 3H), 2.61-2.52 (m, 1),
\ gi-2-¢1)o}3 (2.29-2.16 (m, 5H), 2.05-1.95
Holulo]= (m, 1H), 0.77-0.64 (m, 4H); MS
(ESI): m/z 625 [\HHT
I NMR (400 Mz, TFA salt.
(R,Z)-N-(4~- Mcthanol-ds) & 9.16 (s, 1H).
N ((1-([1,2,11E [8.80 (d, J = 7.48 Hz, 1H), 8.70
N
Q gololER (s, 1H), 8.36 (s, 1H), 7.58 (s,
= [1,5-al9 - [1H), 7.36 (s, 1H), 7.29 (s,
NN o 7-2LA)-2-AF (1), 7.15 (dd, J = 7.46, 2.60
| olZFEX w2 |Hz 1H), 6.89 (d, J = 1.64 Hz, 7 89
107 N J -5-glEag)o} [1H), 6.37 (dd. J = 32.0, 9.50] 2 9%
? 7 u)-7-d =] |z, 1D, 4.52-4.44 (m, 11D,
AN 0 ’ AEa-6-  [4.19 (s, 3H), 3.88-3.78 (m.

P)-2-FFQ
-3-(-vd = =
2 d-2-2)op=
Yoo

2H), 3.30-3.27 (m, 1H), 2.98
(s, 3H), 2.56-2.46 (m, I1H).
2.33-2.25 (m, 1H), 2.24-2.11
(m, 4H), 2.10-1.99 (m, IH),
0.77-0.64 (m, 4H); NS (ESI):
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n/z 625 [M+H]'

108

(R, E)-N-(4-
(4-([1,241E
gpolol& R
[1,5-al9) 8] d-
T-A 8 )51
H-2-(S A=
3-ES5ADHEY)
opr] 1 )-7-v| &
AFAYEA-6-
d)-2-EF o=
-3-(1-ME &
Zld-2-d)ol=a
ojwjo| =

MS (ESI): m/z 611 [MHH]'

109

/7
FTNN
Boc

tert-5-€
(R,E)-2-(3-
((4-((4-
([1,2,41%2}o]
o}F=[1,5-al)
J29-7-4%
A)-2- (S ek
3-E5ADHEY)
ofw] &= )-7-v| 5
Al AEA-6-
A)obr] )-2-
ETLE-3-%
X B T-1-q)-
=)=y d-
-7} A g o] E

H NMR (100 MHz, free base,
Methanol-d;) & 8.87 (s, 1),

8.561-8.40 (m, 2H), 7.50-7.32
(m, 3H), 7.20-7.14 (m, 2H),
6.95 (s, 1), 6.89 (s, 1),

5.95-5.91 (m, 1H), 4.61 (s.
M), 4.11 (s, 3H), 3.98 (s,
1H), 3.86-3.60 (m, 4H), 2.10-
2.08 (m, 2H), 1.89-1.86 (m.
2, 1.67-1.63 (m, 20), 1.31
(s, 9H): MS (ESI): m/z 713
[MHID*

11.43,
85

110

(E)-N-(4-((4~
([1,2,41E 0]
ol& & [1,5-a]
el d-7-d%
Al)=2-m %A -
5-m s d) ok
1) 12 )-7-1] £ A]
FEe-6-
P-2-=Fo=
-3-((3R)-¥ A}
o] = 2 -11-9]
E7-5-L)o}
Z1gofufol =

MS (ESI): w/z 625 [MHHI*
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(R, Z)-N-(1-
(4-([1,2,41E
gholopE
[1,5-al®) 2] ¢~
7-A 8 A)-2-1
A -5-m e #)
d)obm ) -7-
| FA g
-6-L)-0-ZF
L=2-3-(1-ve
¥ g2 d-2-9)
o}z ofu}o] =2

HONMR (400 MHz, TFA, DMSO-de)
§11.23 (s, 1), 10.23 (s, 1),
8.99-8.96 (m, 2H), 8.86 (s,
), 8.43 (s, 1H), 7.45 (s,
M), 7.43 (s, 1H), 7.10-7.07
(m, 2H), 6.83 (s, 1H), 6.53-
6.45 (m, 1), 4.141-1.37 (m,
), 3.75 (s, 3I), 3.67 (s.
SH), 3.66-3.63 (m, 1H), 3.17-
3.12 (mn, WD), 2.79 (s, 30,
2.37-2.32 (m, 1H), 2.12-2.04
(m, BH), 1.95-1.91 (m, 1H); MS
(ESI): m/z 599 [WHHI

7.26,
99

(S,Z)-N-(4-
((1-([1,211E
glololER
[1,5-a]¥] g d-
7-2LA])-2-1
EA]-5-v] €
d)olr] x)-7-
HEA FEA
-6-)-2-&F
L =2-3-(1-vg
I Zed-2-4)
oA oprto] =

I NMR (400 Mz, free base,
Methanol-dg) 69.72 (s, 1H),
9.30 (s, 1), 8.97 (d, T =7.2
Hz, 1H), 8.67 (s, 1H), 8.44 (s,
1H), 8.40 (s, 1H), 7.59 (s,
1, 7.29 (s, 1H), 7.07-7.04
(m, 1H), 6.99 (s, 1H), 6.82 (d.
J =24 Hz, 1H), 6.09-5.97 (m,
1D, 4.00 (s, 31D, 3.75 (s,
3H), 3.27-3.13 (m, 1H), 3.01-
2.99 (m, 1H), 2.23-2.19 (m,
4H), 2.12-2.09 (m, 4H), 1.79-
1.76 (m, 2H), 1.62-1.60 (m,
1H); MS (ESI): m/z 599 [M+H]*

100

(R,E)-N-(4-
((4=([1,2,41%=
polopE =
[1,5-a]l¥] 2] d-
=42 A])-2-7]
HA-5-v g
H)ofre)-7-
(4,4-T}o] &5
Sz el
1-) -
6-A)-2-SFL
2-3-(1-"e v
= H-2-)o}
=t ojufo] =

MS (ESI): m/z 688 [MHH]'

(R,Z)-N-(4-
((4-(11,2,41E
Zhojob =
[1,5-a151 )91~
7-91.9 )27
= A-5-v g
ol e )-7-
(3,3-T}ol 55
S 2 opA y-
1-9) L&

H O NMR (400 MHz, FA salt,
Methanol-dy) & 8.75 (d, J =
7.5 Hz, 1), 8.39 (s. 1H), 8.29
(s, 1D, 8.27 8.22 (m, 4D,
7.70 (s, 1H), 7.10 (dd, J =
7.5, 2.5 Hz, 1), 6.91 (s, 1H),
6.91 (d, J = 2.5 Hz, 1), 6.82
(s, 1H), 6.29 (dd, J = 33.1,
9.7 Hz, 1H), 4.49 (t, J = 12.0
Hz, 4H), 4.15 (dd, J = 17.3,

7.05,

98
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[629] NN [6-2)-2-FF2 (9.2 Hz, TH), 3.81 (s. 3H), 3.60
N | 2-3-(1-9ed 9 |- 3.54 (m, 1H), 3.06 - 2.97 (m,
\ J [E=W-2-)o} 1), 2.78 (s, 3H), 2.45 - 2.36
AAolupol = | (m, 1H), 2.19 - 2.09 (m, 5H),
o 2.01 - 1.90 (m, 1); NS (ESI):
4\?1 m/z 660 [MHI]*
N
H /O
N o
F HN
H o
-
(R,E)-N-(4-
W (U124
A =g
\ Y [1,5’3])71311—1"
2o A2
@ LA -5-1 g 7
- NN d)obr| e )-7- ) . N
115 ) N 5 (4-v22] 5] MS (ESI): m/z 737 [MHI]
C S A2 d-1-2)+)
Q HN - UE#-6-9)-
~/ N -EFQT-3-
@ F AR ISEE
e w-2-d)ofa Y
oprfel =
(R,E)-N-(4-
((4-(11,2,41E
NN | gpolol g
N~ 11 5l e -
L/ |7-a192)-2-u)
o |EA-5-mEs)
d)olm| a)-7-
116 Y @ (2-%A1-6-01 4 |MS (ESI): m/z 666 [M+H]*
N o 27 &Z[3.319)
< B-o-)F s
N o 2-6-4)-2-%
%‘ HN ¢ [Fe=-a-aen)
o == \ gy Zeel-2-

el ol

o]l&=
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[630] N NS4 H ONMR (400MHz,  MeOH-d;) &
N [([1,2,41Ew 0] |8.74 (d, J = 7.4 Hz, 1H), 8.32
Q o}Z=[1,5-al |(s, 1H), 8.29 (s, 1H), 8.15 (s,
A d-7-4L (1), 7.73 (s, ), 7.09 (d, J
O |AD-2-HEA- |=2.6Hz, IH), 6.94 (d, J =2.3
17 J~N 5-vid#d)o} |Hz, 1H), 6.92 (s, 1H), 6.73 (s, ]
NN ") 4)-7-(2-2 |10, 6.62 - 6.41 (m, 2H), 5.90
H 0 Ab-6-o} &} 23] [(d, J = 9.9 llz, 1), 4.58 (s.
Z[3.3131%-6- |3H), 4.29 - 4.25 (m, 4H), 3.94
N NP D)-AU=- |- 3.89 (m, 2H), 3.81 (s, 2H),
ﬂ:‘ 1 6-yolzdol [2.16 (s, 3H) : NS (ESD): m/z
° vpo]l = 565 [MHH]'
(R,E)-N-(1-
SN (12,412
Q golol &R
= [1,5-al9 & d-
NN 0 -4 8 A )-2-H]
118 | A -5-m g 7
Ji;/k” dyobm])-7- |MS (ESI): m/z 598 [MHHT*
~N -0 (Mg ojr] 1))
H iN_ o UE9-6-9)-
LF> 2ERow 3
F N (1-7d ) =37
W-2-)of= g
olujo] =
N | RE)N-(4-
NN|(A=(01,2,41E
| glolo} =
[1,5-a]l¥] 2 ¥~
N4\|N t©/o 7-A& A])-2-1]
N = A6 €] v ‘ .
119 o@/: D SIS, MS (ESI): m/z 599 [M+H]
N o HEAAYEH
U\) -6-91)-2-%F
F N o=-3-(1-"™
I Zel-2-9)
o goelrje| =
T NMR (400 MHz, TFA salt,
N=, (R,Z)-N-(1- Methanol-ds) & 9.19 (s, 1),
NN |((4-([1,2,4]1E [8.81 (d, ] = 7.5 Hz, 1H), 8.68
@ holobEi [(s, W), 8.38 (s, W), 7.57 (s
[1,5-al9 Y ¥- |10, 7.35 (s, 1H), 7.15 (dd, J
NZN ©  |7-a8A)-2-9 |= 7.5, 2.5 Hz, W), 7.04 (s,
120 N EA-5-dE8H [1H), 6.90 - 6.86 (m, 1), 6.38] 2 7.78,
OJ:i/L“ _o dyobuln)-7- |(dd, J = 33.0, 9.4 [z, 1), 99
J HuN_o o HEANAVET [4.54 - 4.40 (m, 3H), 3.86 -
f\ -6-2)-2-Z= [3.78 (m, 1H), 3.26 - 3.23 (m,
F7 o=2-3-(1-99 | 1), 2.97 (s. 3H), 2.55 - 2.45
C/N/ s =g e-2-90) [(m, 1H), 2.35 - 2.20 (m, 2H),
ofzidoprto] = 12,19 (s, 3H), 2.10 - 1.98 (m,

1H), 1.60 (t, J =7.0 Hz, 3H):




94

L2-3-(3] &%

WO 2023/195773 PCT/KR2023/004601
[631] NS (ESI): m/z 613 [MHH]'
(R.E)-N-(4-
N=\ [((4-([1,2,41E
AN Bl o
@ [1.5-a]¥g]d-
NP 5 7-AGA])-2-1
| EA]-5-v = 9 . '
121 N dyepr -z NS (BSD: m/z 599 [M+H]
o -0 o EAFHUYE-
oo -6-9)-2-%
DS
H

w-2-9h)otad
ojrjo] =

(S,E)-N-(4-
((4-([1.2,4]1=
glo|ol L=
[1,5-a]=]g)d-
7-LA & A])-2-1]

Hl o o] E

7y R ES
122 /©/KH Dyopeny g |US (BSD m/z 613 D)
o - o EA A E
oo 6-)2-EF
F]i (N b Q. Z-3-(1-vd
\ & d-2-9)
ol Pojujo] =
T NMR (400 MHz, TFA salt,
N7 | (R.E)-N-(4- Mcthanol-dy) & 9.15 (s, 1H),
((4-(4-(T}olm) |8.64 (s, 1), 7.47-7.37 (m,
Holu ) |3H), 7.36 (s, 1H), 7.09 (d, J
A)-2-mEA- |= 9.1 Hz, 2H), 6.76 (s, 1H),
NFN O |5-dWEsd)ol [6.09 (dd, J = 20.0, 10.1 Hz, —
123 ' N Ww)-7-HEA] | 1), 5.23-5.13 (m. 1H). 4.18| 24 .
Ho L AED-6-  |(s, 3H), 3.85-3.77 (m, 1H),
? - D)-2-EFQE(3.73 (s, 3H), 3.28-3.23 (m,
HN. -0 -3-(1-"E =2 | 1), 3.20 (s, 6H), 2.99 (s,
FLQ) 2l ¥-2-2)ol 2L |3H), 2.61-2.51 (m, 1H), 2.31 -
\ Holnjol = 2.16 (m, 3H), 2.05-1.92 (m,
1H) ; MS (ESI) : m/z 601 [M+H]'
O Os [WE (RE)4-
(4-((6-(2-F%
Q2-3-(1-M¥
IEdd-2-9)
W ° |opzAe - . :
124 " o= A | IS (ESD): m/z 616 [MH]
o "o 2-4-)ofu]
T e 1 )-5-1 5 A~
B EEERY
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[632] 0w N HONMR (400 MHz, TFA salt.
(R, Z)-4-(4- Methanol-ds) & 9.15 (s, 1),
((6-(2-Z=9 [8.66 (s, 1H), 7.48-7.45 (m,
2-3-(1-dEs] [3H), 7.39 (s, 1H), 7.03 (s,
Y 5 22 gl-2-a)o] [1H), 7.01 (s, 1H), 6.82 (s.
NN =y_7_ _ _
! Tl E)-7- [1H), 6.44-6.33 (m, 1H), 4.49 8 05
125 N HEAALED (4,47 (m, 1H), 4.18 (s, 3H,| 5 9g
o "o ~4-)opH] )= 13.82 (brs, M), 3.75 (s, 3H),
| HNL o S-u = A]-2-1] 13.28 (brs, 1), 3.10 (s, 3H),
"ol AD-N,N-|3.06 (s, 3l), 2.96 (s, 3D,
N tlolM M=o} |2.54-2.46 (m, 1H), 2.33-2.17
o ujo] = (m, 5H), 2.10-2.01 (m, 1H): MS
- (ESD): m/z 629 [M+H]'
| O ONMR (400 MHz, Free,
O N (R.E)-4-(4 Methanol-ds) & 8.75 (s, I1H),
((-zmg |83 (s, 1D, 7.82 (5, 1),
() |7 AT 2D 704 G,
= olvl 2 9o ), 6.99-6.95 (m, 21, 6.66
NN O |Saepm)-p |8 U, 5.96-5.88 (m, 1), 7
196 \ AEA e (L1410 G D400 (s o | 8,03,
N 4o} - 3, 3.75 (s, 3. 3.21-3.16 87
o 0 boo) = Al-g- | 1), 3.08 (s, 3M), 3.04 Cs,
| N, o Q) K [FD 2:4172.37 (n AW, 2.29-
ji/[\ Sold ez [2:24 @ 1D, 2.07 (s, 31,
NN dole 1.95-1.85 (n, 2H), 1.71-1.69
| - (m, 1): MS (ESD): m/z 629
[M+H]*
T NMR (400 MHz, FA salt,
(R,E)-N-(1- Methanol-d4) & 8.98 (s, 1H),
N |((4~([1,2,41E [8.70 (d, J = 7.4 Hz, 1), 8.48
Y ‘Aéiijf L EellEz |5, 1), 8.46 (s, 1), 8.28 (s,
TN RPN 1,5l @A ), 7,77 (s, 1), 7.30 (s,
7-422)-5-  |1H), 7.08 (dd, J = 7.5, 2.6 Hz,
4N (choleidola] |1H), 7.00 (s, ), 6.98 (d, | 6.56
127 [N S—NH /o L)-2-mEAH (= 2.4 1z, UD, 5.96 (dd. J =| 10 ‘100'
)olmw-)-7- [22.6, 9.4 Hz, 1H), 4.45 - 4.36
o WEAAGED | (n, 1H), 4.12 (s, 3H), 3.85 (s,
d HN N -6-U)-2-=F |31, 2.72 (s, 6D, 2.67 2.61
\ -/ QZ-3-(1-9d |(m, 2l), 2.56 (s, 3H), 2.38 -
F JZgd-2-9) (2.31 (mn, 1), 2.04 - 1.95 (m,
oz dolnte] = |2), 1.82 - 1.71 (m, 1H); MS

(ESI): m/z 628 [\M+H]
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[633] (R,Z)-N-(4-
N L(a-([1,2,41E
Zholopzz

128

[1,5-al¥] g d-
-4 A)-5-&
RR-2-vEA
g opr] &)~
7-m S A F Y E
U-6-2U)-2-Z
FQ2-3-(1-1
Hy geu-2-
A)otzHofw}

o]E

MS (BSI): w/z 619 [M+H]*

129

(R,Z)-N-(4~
((4-([1,2,41E
UololER
[1,5-al¥9 & xl-
2552
Za-0-uEA
HAd)opr] a)-
- EAFYE
#}-6-9)-2-Z
F9.7-3-(1-7
gy Zed-2-
D)ol olv}
O]E

MS (ESI): m/z 633 [MHH]"

(R, E)-N-(4-
((4-([1,2,41E
ghoopE R
[1,5-a]l9] 8] 9~
T-LEA)-5F
B Z-0-1 %A
) opr] )-
7-2E e =)
EH-6-)-2-
Z30w-3-(1-
ey Eed-
2-A)ola g0}

mo] =

MS (ESI): m/z 674 [MHH]'

(R,Z)-N-(4-
((4-([1,2, 41
goloj =
[1,5-a]l¥] 2 ¢~
7-24L-A])-2-1
EA]-5-v g 9
d)opw] - )-7-
o EA AvEd
6-90)-2-FF
L w-3-(1-v "
¥ 2 d-2-2)
oz ofujo| =

H NMR (400 MHz, free base,
Melhanol-ds) & 8.97 (s, 1H),
8.75 (d, ] =7.2 Hz, 1H), 8.45
(s, 1), 8.29 (s, 1H), 7.90 (s,
1), 7.30 (s, 1H), 7.11-7.09
(m, 1H), 6.95-6.94 (m, 2H),
6.30-6.18 (m, 1H), 4.12 (s,
3H), 3.86 (s, 3H), 2.96-2.94
(m, 1), 2.27 (s, 3H), 2.18 (s.
3H), 1.82-1.41 (m, 8H); MS
(ESI): m/z 613 T\M+HT*

w




WO 2023/195773

[634]

97

PCT/KR2023/004601

(R,E)-N-(4-
((4-([1,2,41E
gojolE=
[1,5-a]¥ ¢~
7-4&2])-2-H)
FA-5-H e w)
d)opu]n-)-3-
Afo] o) =7-o]
A9 =6
W)-2-FF o=
-3-(1-ME T &
Y-2-)oka
Yolwujo] =

HONMR (400 MHz, IFA salt,
Methanol-d¢) & 9.17 (s, 1H),
8.75 (d, J =7.1Hz, 21), 8.30
(s, TH), 7.44 (s, 1H), 7.41 (s.
1), 7.13 (dd, J =7.5, 2.5 Hz.
1H), 7.04 (d, J = 2.5 Hz, 1H),
7.01 (s, 1H), 6.09 (dd, J =
20.3, 10.1 [z, 1UI), 5.21 (dd.
J = 18.5, 8.8 Hz, 1H), 4.46-
1.36 (m, 2H), 3.85-3.77 (m,
4H0), 3.28-3.25 (m, 1), 2.99
(s, 3H), 2.61-2.48 (m, 1H).
2.32-2.15 (m, 5H), 2.05-1.93
(m, 1H), 1.59 (t, J = 7.0 Hz,
SH) 5 NS (KESI) @ m/7z 637 [M+H]'

18

8.17,
99

S | (R2D)-N-(4-

((4-(3-oFH &
o] =5 A )~
2-w 52| -5-v]
god)oln]
%) -7-HEA ]
HE-6-d)-
-EFe=2-3-
(1-vds] =2
|-2-)o}= Y
ojujo] =

H NMR (400 MHz, FA salt,
Methanol-ds) & 8.80 (s, 1H),
8.38 (s, 1H), 7.84 (s, 1H),
7.31-7.30 (m, 1H), 7.26-7.22
(m, 1H), 7.18-7.16 (m, 2H).
6.67-6.64 (m, 2H), 6.39-6.28
(m, 1D, 4.28-4.21 (m, 1D,
4.06 (s, 3H), 3.78 (s, 3H),
3.67-3.62 (m, 1H), 3.11-3.07
(m, 1), 2.82 (s, 3H), 2.46-
2.38 (m, 1H), 2.22-2.09 (m,
8H), 2.01-1.88 (m, 1H); MS
(ESI): m/z 615 [M+H]"

8.10,
99

134

—d HN NH

(R,E)-N-(4-
(1-([1,211E
ZlojopE =
[1,5-al=] &9~
7= A -2
5 -5~ g o
d)obm) e )-7-
g EAAYEd
-6-Y)-2-&F
LE-3-(F=Y
©-2-U)ot=d

o}u}o]E

T NMR (400 MHz, FA, Methanol-
dy) 68.96 (s, 1H), 8.78 8.79
(d, J =7.61z, 1), 8.47 (s.
1H), 8.32 (s, 1H), 7.87 (s,
), 7.32 (s, 1H), 7.1-7.11
(m, 1H), 6.98-6.92 (m, 2H),
6.91-6.14 (m, 1H), 5.27-5.95
(m, 1), 4.13 (s, 30, 3.87 (s,
30), 3.15-3.35 (m, 2H), 2.49-
2.43 (m, 1H), 2.24-2.11 (m,
5D, 1.98-1.93 (m, 1UD; NS
(ESI): m/z 585 [WHH]

92

7.19,
100

135

(R, 7)-N-(4-
((4-(11.2,41E
gojopE =
[1,5-al5 g d-
2521
A -5 g 5
ok )7~
o SA A YE
-6-)-2-&F
2 =-3-(3 27
H-2-or=d

HONMR (400 WHz, free hase,
Methanol-ds) §9.09 (s, 1H),
8.79 (d, J = 7.6 Hz, 1H), 8.12
(s, M), 8.33 (s, ), 7.71 (s,
1y, 7.36 (s, 1D, 7.15-7.12
(m, 1H), 7.02 (s, 1H), 6.90-
6.88 (m, 1H), 6.19-6.11 (m,
1), 4.67-4.65 (m, 1H), 4.18
(s, 3H), 3.18 (s, 3H), 3.50-
3.42 (m, 2H),
2.52-2.49 (m,

1), 2.23-2.19

100
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ofrlo] = (m, 5H), 2.02-1.92 (m, 1): MS
(ESI): m/z 585 [MHH]
'H NMR (400 MHz. TFA salt,
N Methanol-d¢) & 9.23 (s, 1H),
E?ﬁf?[? ;44],5 8.80 (d, J =7.47 Hz, 1H), 8.69
a}o}o}ii | (s, 1D, 8.36 (s, 1D, 7.58 (s,
=

[1,5-al®8)d-
7= A])-2-1)

M), 7.38 (s, 1), 7.28 (d, J
=9.11 Hz, 1), 7.14 (dd. J =
7.47, 2.56 llz, U, 7.04 (s,

2 -2-¢1)o}=
gofrto =

0.84-0.79 (m, 2H), 0.68-0.64
(n, 2H): MS (ESD: m/z 625
[T

136 | N Yk b— FASMEA e, T =22z, .| o1 | A0
L) ok ) -7- - 96
o= | 100156 (m, 1), 1.21 (s,
o goly g s D, 3.98 (s, 3. 3..87-3.79
—0 HN— N 25 (1 e ] (m, 4H), 2.98 (s, 30, 2.62-
o = olel g0l )o] | 253 (m, 1H), 2.36-2.28 (m,
- M), 2.25-2.14 (n, 1H), 2.11-
S ofvpol = . .
1.99 (m, 1D; MS (ESD: m/z 615
[MHHT*
I NMR (400 Mlz. TFA salt,
(R,Z)-N-(4- Methanol-d;) & 9.16 (s, 1H),
((4-([1,2.4]12 |8.81 (4, J = 7.2 Hz, 1H), 8.69
o@ glojo} &= (s, 1), 8.38 (s, 1D, 7.37 (s,
= [1,5-al9g)d- [1H), 7.29 (s, 1H), 7.19-7.16
7-A 2 A)-5-A} | (m, 1H), 7.04 (s, 1H), 6.92 (d,
VL YA olzeyrd- |J = 2 Hz, 1), 6.43-6.32 (m, .
137 2-v| = A F ) | 1H), 4.49-4.47 (m, 1H), 4.19] 1 '%’
ob) :)-7-1 = | (s, 3H), 3.81 (brs, 1H), 2.97 :
Nl AFUED-6- |(s, 3H), 2.52-2.50 (m, 1H),
JL,,‘ . M)-2-ZEQ T (2.29-2.20 (m, 2H), 2.09-2.03
F QN “3-(1-W e = |(m, 1H), 1.93-1.87 (m, IH),
v-2-2)o}= [0.87-0.82 (m, 2H), 0.67-0.65
Folrpo] = (m, 2H); MS (ESI): m/z 625
[MHHT*
' NMR (400 Mz, Tree,
(R,E)-N-(4- Methanol-d;) & 8.92 (s, 1D,
((1-([1,2.1]1E |8.73 (d, J = 7.6 Hz, 1H), 8.42
glo]olZ = (s, 1), 8.28 (s, 1H), 7.59 (s,
OC [1,5-a]9] )¢~ |1H), 7.23 (s, 1H), 7.12-7.00
7-48A)-5-A | (m, 1H), 6.95-6.93 (m, 2H),
7N o]FRT2E- [6.03-5.95 (m. 1H), 4.50-4.48 8 05
138 | N S—NH O— 2-EAF) | (m, 1H), 4.09 (s, 3H), 3.84 (s,| 2 a1
obr]x)-7-v]E |3H), 3.39-3.34 (m, 1H), 2.73-
o NFHAYED-6- |2.66 (m, 1), 2.60 (s, 3H),
=3 HN— )N )-2-ZE QT (2.390-2.34 (m, 1H), 2.05-1.96
. “3-(1-W @)= |(m, 6H), 1.89-1.77 (m. 2H),
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[636] HONMR (400 MHz, FA salt,
Methanol-ds) & 8.96 (s, 1H),
(R,7)-N-(4-  |8.77 (d, J =7.37 Hz, 1H), 8.53
N ((4-([1,2,41E | (s, TH), 8.50 (s, 1H), 8.32 (s,
Br OCN,N ZololE M), 8.31 (s, 1), 7.31 (s,
= [1,5-al¥ P9~ [1H), 7.17 (s, 1H), 7.11 (dd, J
Q 7-42-A)-5-B = 7.52, 2.58 Hz, 1), 6.91 (d,
V2L NN AN FR-2-w]EA (] = 2,42 llz, UD. 6.27 (dd, J 77
139 A d)opr|m)- |=34.1, 9.66 Hz, 1H), 4.12 (s.| 7 .
7-dEAAUYE |3H), 3.95 (s, 3H), 3.92-3.81 '
i Nt U-6-9)-2-Z |(m, 1), 3.46-3.39 (m, 1H),
Jgj , FOoE-3-(1-M (2.84-2.77 (m, 1H), 2.64 (s,
F QN gy Euyy-2- (3H), 2.37-2.29 (m, 1H), 2.11-
yolzolul (2,04 (m, 2H), 1.92-1.83 (m,
o] H), 2.95-2.14 (m, 1H), 2.11-
1.99 (m, 1I); MS (ESI): m/z 663
[M+H]"
HONMR (400 MHz, FA salt,
(R,E)-N-(4- Methanol-ds) & 8.89 (s, 1),
W [(@-(11,2,41E 18,77 (d. J = 7.49 llz, 1), 8.51
7y | BrelotER (s, 1), 8.45 (s, 1H), 8.51 (s,
Br. OCN/N [1,5-al9d g~ 1D, 7.26 (s, 1D, 7.16 (s,
— 7-4LA)-5-10 [1H), 7.10 (dd, J = 7.52, 2.57
N 2R-2-uEA |Hz, 1), 6.92 (d, J = 2.50 Hz, 797
140 | N H»—NH o— Ad)ole]=)- [1H), 6.11 (dd. T = 20.9, 9.74| 5 %
7-u)EAAYE (Hz, 1H), 5.13-5.07 (m, 1H),
0 #-6-¢)-2-2 |1.10 (s, 3, 3.91 (s, 3H),
—0 HNL )N FQZ-3-(1-9 |3.71-3.65 (m, 1H), 3.23-3.16
F g geld-2- |(m, M), 2.91 (s, 3H), 2.57-
yolzzGolnl (2,49 (m, 1H), 2.23-2.14 (m,
o]z 2H), 2.03-1.94 (m, 1H): MS
(ESI)t m/7 663 [MHH]'
N==y HONMR (100 MHz, TFA salt.
N_ N (R.Z)-N~(d- Methanol—dqi 678.81 (s, 1),
‘ (U([1.2.4]E 378 (d, J =7.5 Hz, 1), 8.54
= a}o}o}ii’ (s, 1), 8.34 (s, 1), 8.25 (d,
. o [LS_Q]}&]Q_ J =9.0 He, lH)‘, 7.88 (d; J=
| =219 A])-g-1] 9.0 Hz, H), 7.12 (dd, J = 7.5,
Ul N = |5 & 5 2.6 nzL 1D, 7.04 (s. 1D, 6.82 8.19,
o (d, J =2.5Hz, 1H), 6.34 (dd,| 13 98
o Egg;ﬁ;;] J = 32.1, 9.9 Kz, 1), 1.81-
HNIO el 174 (WD, 455445 (n,
N EEE_S_(]_‘“—U“T% M), 3.95 (s, 3H), 3.88-3.78
w® S e u-o-al) (m, 1H), 2.99 (s, 3H), 2.60-
C/N o 5 2 ofrfo] = 2.48 (m, 1H), 2.34-2.14 (m,
- T5H), 2.10-2.00 (m, 1H) : MS
(ESI): m/z 603 [T
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[637] 'H NMR (400 MHz, TFA salt
\ Mcthanol-dy) & 8.82 (s, 1H),
,\Z\l:‘N Eﬁbjz[lf 244]E 8.79 (d, J = 7.5 Hz, 1), 8.51
‘ 7 | ojopes | (50 D, 8.36 (s, 1), 8.29 (d,
@ [1 5alsee |} =90z, 1D, 7.88 (d, J =
N ) 7-01 8 A)-goy |9-0 112, 1D, 7.13 (d, J = 7.5,

NZN s |26 M 1D, 7.05 (s, 1), 6.83 8.38,

142 N )l )s | = 2.4 Bz, 1), 6.30 (dd, 96
Ho 4 Srmggzea ) = 199, 9.9 Hz 1D, 5.16
cl ™ olypme [(dd T =181, 9.2 Hz, 1),
HN. -0 O g (1ompy 480477 (n WD, 8.95 (s,
“ Sz a-g-al) |, 379 (s, WD 2.99 G,
NG ol relopto] . |91, 2.61-2.49 (n, 1), 2.31-
2.13 (m, 5H), 2.06-1.92 (m,

[638]
[639]

[640]
[641]

[642]
[643]

[644]

100

1D 5 MS (ESI): m/z 603 [MHIT®

143

R, 2)2-=F2
EN-(7-u 54
-4-((2-H FA]-
5- & -4-((5-
WE-[1,2,4]1F
glololE
[1,5-al¥] 2 d-
7-)S A
H)opu] ) F vt
Zel-6-2)-3-
(1-vgs e
d-2-¢)ol=Y
o}wlo] =

NS (EST): m/z 613 [MH]*

A2 6 13: (Z)-N-@-(@-(1, 24 E T o] o} E 2 [1,5-a19 2] D-7- L A )-2-7]
X502 )0 7] 1) 7] 5 2] A 1} B 26 2)-2-AF o] o o E 4 (4- (A
©.3-90) 7 ] 2211 ) M E-2- Al o o] = (A A] o] 144)e] A2

(54 14]

/ N\
o<>——N NH
_/
Br DIPEA ></°
/K?O DCM, RT, 16 h N\)

ST
[SHA] A1) 2-W & -2-(4-(Z A EE-3-eh A e x1-1-oh 2 vp et o] A=
228 wR 2 HErgad 2.0 @) thol 22 H B (0.15 M)ol] =<
o A 1-(Z A ek-3-2)I F &} (1.0 B )< 3] Arrstgdt whg &3

DIPEA (1.0 B8H)< A 7}atar AFLo 4 1641t ¢ Jﬂﬂo}"ﬂﬁ‘r HJ% ==l

23 tolEr WS HUtete] fUE8 FET F, Bokxd

g olgsl = %ﬂﬁﬂﬁ%@ﬂ%&%?éﬂ

L%eﬂﬂ4Loq°w
AT} (58 100 %, MS (ESI): m/z 213 [M+H]+).
(282 15]
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[645]

[646]

[647]

[648]

[649]

[650]
[651]
[652]

[653]
[654]

[655]

N=\ N= N::\

NN
I g HO)OK/CN =N Q /—\ {
Né\[N /@/O HBTU. DIPEA N~ NN¢/ pyrrolidine, TMSCI
\OQ/LQ DMF, RT, 2 h o H 0 DCM, 0°C,3h
NH, HN ©
| . iixm
(n
A

[¥H7] B1] N-(4-((4-([1.2.4)E o] o} 2 [1,5-a] 3] 2] ©1-7- 2 L A])-2- 1| & 1] -5-1]]
ol d)ohu] ) 7- M FE Al AU 1-6-U)-2-Ako] of oA Eofnfol E o] A%

A}o] o}io}xﬂE*} (2.0 F%), 2-(1H-M 2 Eg}o]o}£-1-Y)-1,1,3,3-EH| E &}

S2URFE YAEFLEFE 490 E (HBTU, 2.0 B3), DIPEA (3.0 §%)E
DMF (01M)oﬂ A F, Aol 19] @A 4ol A Fo]H N-(4-([1,2,4]Edo]o}&
2[1,5-a]9 & D-7- A5 AD-2-1 F A -5-w 7 d)-7-wl] FA] F b= 71-4,6-Tho] o} Rl
(1.0 T & A7bstar 2ol A 2413 & oF agkst i), 2 7HE 2ol vhg Z3
& Hrtet] A E uA S e T AF Axe0ar, doj 7 A 1A 9
B4 35E-2 71 A glol oh whEoll AR ST (578 100%, MS (ESI):
m/z 511 [M+H]").

[¥H7] B2] (Z)-N-(4-((4-([1.2.4] E &}°] o}iin 5-a]F] 2] H-7-U S A])-2- | FA] 5-
W E s d)olu] ). 7-H HEA] AU -6-Y)-2-AL o] o} 14w Bl 4 (4-(Z M| BF-3-
e z-1-HAE--dolmtol = o] A%

A7) @A Bloll A Qo] A N-(4-((4-([1,2.4]| E ol o} E =2 [1,5-a) ] ] H-7-L =
AD-2-| FA]-5-w E ) ) ob e 1n)-7-H] F A £ 7 -6-)-2-Ako] o oA E
ofmtol = (1.0 B =) 2} 7] Hh-&-2] 142] @A Aloll A Ao 2-v E-2-(4-( Al
g-3-2h 3 27l 1- ) Z 2 9k (2.0 G %) S Thol 2 2 2 M RH0.1 Myell =1 F,
0°Col A 3 &2 (6.0 §%F), F2ZE o] e (4.0 B H7Eshe] 34]
b EQt kel By Z3hEol 1 EhAFES YA o ERER2EoR §

& 353 3, Rolxl §71% 2 NapSO,E o] 838l &2 & Al7lstal 555t

2o prep-HPLCZ Z&] AA e ar, =k Al 1A o] B4 33k

31} (78 68 %, MS (ESI): m/z 705 [M+H]").

A A o 145 WA 146 33 E <] A=
Ao 133 FAFS B o 2 Boukdof] ul2 A Al o] 145 WA 1469] 3} E-S
A 23} T

A AL of| 144 A 2 A] o 146 3}3HE 2] &8t 22], 31351, 'HNMR, MS,
H,HPLC Hlo]¥], ¥ &5+ 37| & 13°] A gl sksiv)
[3£13]



WO 2023/195773

102

PCT/KR2023/004601

sheb e

"1 NMR, MS

HPLC
(min),

w=E (%)

144

(Z)-N-(4-((4-
([1,2 1]1E&}o]
ol Z=2([1,5-al¥
2 Y-7-4 L&A )-
2-1)) E-Al-5-djE
#Hd ) opr] & )-7-
EA A& -
6~ )-2-AFo] o}
=—4-m e -4-(4-
(LA gH-3-2) )
Aekzl-1-2d) =
E-2-dlo}r}e]=

H NMR (400 MHz, TFA salt,
Methanol-ds) & 9.23 (s, 1),
8.78 (d, ] =7.2 Hz, 1H), 8.65
(s, 1), 8.32 (s, ), 7.72
(s, WD, 7.64 (s, 1), 7.35
(s, IH), 7.14-7.11 (m, 1H),
7.03 (s, H), 6.86 (d, J =2.0
Hz, 1H), 4.80-4.77 (m, 4H),
4.38-4.37 (m, 1H), 4.20 (s,
3, 3.82 (s, 30, 2.19 (s,
3D, 2.16 (s, 8l). 1.30 (s,
6H); MS (ESI): m/z 705 [M+H]*

68

8.16,
96

140

(E)-N-(4-((4-
([1.2,4]=8}e]
op& R [1,5-a]¥]
2 H-7-A &A))-
2-v) A -5-vE
7 d)opv] 1= )-7-
o F A F LS~
6-9)-2-EF
2-4-mE-4-(4-
(ZA-3-4)9)
HepEl-1-4) €
E-9-qlojutol =

NS (ESD): m/7 698 [MHH]'

146

(E)-N-(4-((1~
([1.2,4]E&}0]
oFEZ[1,5-a]v]
P E-7-2 %A )-
2-vl| 5 A -5
7)) ope] e )-7-
oA g -
6-A)-2-5F 9.
21 4-tholud
AE-2-dlofvio

L=s

NS (ESI): m/z 572 [MHH]'

[656]
[657]

A Z o 14: N-(4-((4-([1,2,4] E o] o} & 2[1,5-a]F 8] H-7- D 2 A])-2-1| & A] -5-7|

g d)ol] ). 7-H FA A UZE-6-)-2-(1H-F] & E-1-d)ol A H o} wlo| = (A

Aol 147)9) A=

[658] [R5 16]
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[659]

[660]
[661]

[662]
[663]

[664]

[665]

NN °©
| N:\
H N
~0 0

N.»
¢y
ar :
=N N4“N
HO._O
HO._O Cul, Cs,CO3, BFMO 1 4P, DIPEA N
H
T P
o

LN
DMF,80°C,1h (/\;’L‘\‘ DMF, RT, 16 h ©

Br
HN

RS

a4
[ehA 1] 2-(1H-9] 2}&-1-)ol A H k] A=
2-B 2 Rol A (1.0 D), 1H-9] 25 (1.5 &), Cul (0.2 &), Cs,CO; (2.5
DLE1:) 2NN (5 g-2-d w ey S 4bolrfo] = (BFMO, 0.2 @ %)E DMSO
=21 F,80°Col Al 1A13F & oF wikahl o}, kg iﬂgoﬂ B AGE
T

E‘a oM HICIER FV] =g FET 5, Ko P & Na,S0,E o] &
o

(ESI): m/z 139 [M+H]").

[EHA] 2] N-(4-((4-([1.2.4| ET}tolot = 2[1.5-a]3] 2] Y -7-Y 2 A])-2-H| &= A]-5-H] E]
Hd)oln] ) 7-H EA| AU H-6-2)-2-(1H-3] &} E-1-2)ol F Holrlo] = 9] A

=

Azl 12] GA) 4o A Aol 7 N-(4-([1,2.4| E}ol o} Z 2 [1,5-a]¥] 2] H-7-L &

AD-2-W| FAL-S-E 'L - 7-H] S Al v Rl -4,6-Tho oF 7 (1.0 ©k)oll 7] Al
Zo 149 A 104 A 2T 2-(1H-9] &Z-1-)ol A2 H 2 2.0 BF), T2 LY
F2F (5.0 @ %)< DMF (0.01 M)ell =<1 3, DIPEA (1.0 @ %) #7FstaL, -2
A 2R ZE & QF agksl AT, 2 hg ol BhE- &
o] 37} gk 5 prep-HPLCE S8l A A3 a1, = ¢t
AT} (581 4%, MS (ESI): m/z 564 [M+H]").
[37.14]

2 Arketel A4 H

a2 2
A aA 9 B S FES 555
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9 7 B 1 7 HPLC
T R R H NMR, MS (min),
TE%)
'H NMR (400 MHz, FA salt
N=y [ N-(4-((4- '
NN | ([1.2, 4] 2ol Methanol-dy) & 9.14 (s, 1H),
| (] 5a] |5-76 (4T =8.0Hz, 1), 8.44
7 _,4;‘_4_7;‘0& (s, 1), 8.30 (s, 1), 8.11 (d,
NP i o 2]yﬁﬂs§il J=2.4Hz, D, 7.92 (s, 1D,
| o 7.88 (d, J = 1.6 Hz, 1H), 7.27 9.71
—m €] H ] Yo ’ ’ ’ ’
1 i]i])é_ﬂ;ﬂ‘];z (s, 1), 7.12-7.09 (m, 1H), 88
™o -9 ﬂ;&aﬁj 6.96-6.92 (m, 2H). 6.58-6.57
HN._O 0‘)79%(1[1*5]3} (m, 1), 6.34 (s, 1), 5.60 (s,
L ;_qu)c)]q% M), 4.10 (s, 3H), 3.87 (s,
) ohrpel= |3, 218 (s, 3 NS (BSD):
B m/z 564 [MH]'

[666]
[667]

A Z 4 15 : (R,Z)-N-(4-((4-([1,2, 4] E &} o] o} F 2 [1,5-a]¥] 8] ©-7-L = A])-2-(H]

FA-d,)-5-1d 3 d)obr]| ) 7-H SA AU EH-6-U)-2- S FLE3-(1-HE A E
#d-2-g)ota Dotrto] = (A A o] 149)¢} (RE)-N-(4-((4- (1,241 EZHo] o} E 2
[1,5-a15] 2] D-7-L S A)-2-(H F Al -dy)-5-9 G 5] d) o] 1x)-7-H| A A L 2 -6
)-2-2FLLE-3-(A-MEH Ed-2-d)ot A ofrlo| E (A A o 150) 9] A=

[668] [Rk-5-2] 17]




105

WO 2023/195773 PCT/KR2023/004601
[669] NO2 NO,
HO HNO, HO CD3l, KoCO;3 o
» — " e D0
\Q\ DCM, 0°C, 0.5 h DMF, RT, 8 h
F F

Z>N-N N=y N=\
< NN N. N
HO™ "N | 4
- |
Cs,CO, Fe, NH,CI /
o)

> _— >
o)
DMSO, 80 °C,1 h EtOH, Water, 80 °C, 1 h
OzN ) H,N
CD; o\CD3
NN
|
=
cl N= N==\
~ N N NN
° | |
NO, Pz =
4M HCI in dioxane o SnCl, H,O 5
. » NN — > NN
sec-BuUOH, 90°C, 05 h ) | EA, 60°C, 2 h g |
H H
~0 O\CDg ~0 O\CDg
NO, NH,
o~ N=\
o} : N=
HO\H/J\%,,O | N_ N B Boc ]\j//\N
o © / o7 BN |
j Pz
PN O
NN o)
HATU, DIPEA < NaH NZ>N
> N - S
DMF, 50 °C, 1 h - ool DMF, 0 °C to RT, 1 h N
o] F CD; - O.
an. L fo © CDs
P HN._O
0 o
7 PNy
Boc
N=
N /N N=

[\Iz\N N~
TFA N / |
L
DCM RT.1h 5
i g
' NaBH(OAc) H
a C)3 CD
* SNo O<o,
O D, DCE,RTto 80°C, oh HN_ _O

L Lo

\ : F\l\{
N _
F N C/N

[670] [FA 1]5-ZF 2 4vwe 2 olEZd =2 Az
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[671]

[672]
[673]

[674]

[675]

[676]

[677]

[678]

[679]

3EF o2 4 EHE (1.0 FH)S tho]l 22 2 g (0,4 Mol 35¢1
A 70% Ak (1.5 F5)E A 7Fskar, 0°Col A 305 5ot aRke gl whE- 2
o] & Y golFRRMEoR FUES F5 =

B ol gEl HE =& AL sE6 ik v £3E-2 MPLC (g 4h:o E o}
AEol E)E T8l AASHA AL, wakd a1 A o] 54 313 E-& 53t (&
63%).

[SHA 2] 1-5F Q2 25 (H FA-d)-2-H E4-Lfo] E gl Al o] A%

oA 10M Azg5-EF LR 4-WE 2ol ERE (1.0 §3%)E DMF (0.5
Myell =81 F-, ofo] @ E=wgh-d; (3.0 B %) F K,CO; (3.0 B E 3 7Hskar 4=l
AHEEF ), HH-E E 520 ¥ 3} NaHCO; -8 -2 ¥ a1 o & o}A|
HOolER §7] &8 58 F, Lol 77152 Na,SO,.E ©] 838l H2 &8 AlA

o} o

MPLC (8410 ElobAl b o] )& %3 4 5

2 S FESHIT (7 E: 80%).
(7] 3] 7-(5-(H F-A]-ds)-2-H & -4- 1} O] E 2 3] 55 A])-[1,.2,4] E 2Fo] o} = 2 [1,5-a]
v o] A=

A 20 4 A 23 1-5F L Z-5-( 5 A -dy)-2-1 e -4- 1} o] EZ A (1.0 D7)
< DMSO (0.25 M)ell 3521 3 [1,24|EdtololEE[1,5-a)9 8] ¥-7-% (1.2 T3}
Cs,CO; (2.4 T E A 7FebaL, 80°Coll A 1A ZE F <t wnkst ol et kg E3=o
=S FArtete] A E FAeta, A E 1A E HE o] sl dolxd
A a1 A o] B2 3t ES 57 G A glo] the whE-oll AF&- ST (8 100%,
MS (ESI): m/z 304 [M+H]").

[THA 4] 4-(1.2.4)Eetolob £ 2 [1.5-a] 9] & - 7- LU £ AD-2- (A F Al -ds)-5- ¥ B o}
delo] Az

A 3ol A A 23 T7-(5-(H FAl-dy)-2-H -4 LF o] E R F 5 A])-[1,2,4] E o] o)
ZZ2[1,5-a)9 8 (1.0 T FEFEZ G| = (045 TF), A 4.5 T 9
E]—Q =3-1 .Q_oﬂ Oﬂ lc.o] j_’ Oocoﬂ/q 1)\] 7]_ Eo]- u].o],ohjr AJ]E’}OIE ‘éHE

SEl gk F FwFHekqlvh Aol ZA aiA) o] H-A g1ehE- 7 A A §lol
th2- kg0 AF&-3F T} (428 92%, MS (ESI): m/z 274 [M+H]").

[YHA] 5] N-(4-([1.2.41E o] o} = 2 [1,5-a]3] 2] ¥1-7- 2L S A)-2-(H] = Al -d)-5-H] &
Hd)-7-w EA]-6- 1ol E Z A 4-0l7l o] A %

A 4o A A2 4-([1,2,4] E ol obE 2 [1,5-a] 9] 2] D-7-L S AD-2-(H] F Al d,
y-5-mEolbd # (1.0 33 4-F 22 7- WS A6 Lo EZFUEH (1.0 §3)S
sec-BuOH (0.25 M)l Q1 T, 1,4-t}o] LA Qo] = X% 213= 4M HCI (0.2 25)
& FA7Fste] 90°Col A 304 &<t L RksEGI o) kg E 5 Eof] W gk o H & F
7het = e & B8l = A o] B4 532 ? 8} ATt (58 65%, MS

(ESI): m/z 477 [M+H]").
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[680]

[681]

[682]

[683]

[684]

[685]

[686]

[687]

(A 6] N-(4-([1.2.4] Eg}o] o} & & [1.5-a]3] 2] H-7- & A])-2-(H] & A]-d;)-5-H]
gl - 7- W E A F £l 4 6-tololwl o] A2

WA 50 A A 28 N-(4-([1,2,4| E ol o} 2 B[ 1,5-a] ] 2] T -7-L S A))-2- (W] &
Al-dy)-5-H & 3 d)-7- W FEA]-6- o] ERF Y E 7l 40}l (1 0 %)} SnCl,.2H,
0 (6.0 B el oAl H o] E (0.1 M)yell =<1 &, Z3F=-3 60°Col| A 24| {F &<t

W HEsEI T vhg E3hEo) R Yol =g A& HIbe v F5ek gk jhg £
FE-2 MPLC (tFo] S22 eh | -2 & o] &3] A A8 a1, kA 513 9] &
2 3}FES 53T (8 64%, MS (ESD): m/z 447 [M+H]").

(7] 7] Thol o & 2-((4-((4-([1.2.4] E g} o] o} £ 2 [1.5-a] 9] 2] ©1-7- S A)-2-(]
FA-dy)-5-wE sl d)yobr] ). 7-H A FApE - 6- o )1 F 0 B0 A
oehEAFYo|EQ AE

(ol ol FA E L F )25 F L 2oFA EAL (2.0 T7) I HATU (3.0 B3 E
DMF (0.5 M)ell =1 -, 50°Cell A 30+ &<t Jé}iiﬂ} Al 6011 A A &8 N-
(4-([1,2, 4] EctolobE =2 [1,5-a] 9] 2] H-7-A F A)-2-(H F- Al -dy)- l'ﬂiﬂé)ﬂ—ﬂﬂ
FAIFHER-46-Holob Wl (1.0 )7 DIPEA 3.0 33 E EF=°l H7He +,
50°Co) A 1A 7 EoF wHkalAdt) HhS B3 Ho) LB S k¢ 01 J_xﬂa 14 3
+, DEsto] =M aA o] 54 3tE S 5t (781 100%, MS (ESD):
m/z 643 [M+H]").

AL 8] tert-*7- 2 (R.E/Z)-2-(3-((4-((4-([1.2.4] Ee}o] o} £ = [1,5-a] 9] 2] T -7-
A2-(A FAL-dy)-5-H E F o u] ).7-wH B A FE 6ol u| )2 T F
235aZRE -y Eed- 1ol Bl A%

A 791 A4 Dol 7 thol o |l 2-((4-((4-([ 1,2, 4] E &0l o} & [1,5-a] ¥ 2] -7-<
S AD-2-(H A -ds)-5-HE 9 ) o b 1) 7- v F A F U 76 9ok ) - 1- 5 F
QE2-FAoEH)EAFY|O]E (1.0 D EH)E DMF (0.5 M)°ll =1 T, tert-F-&
R)-2-E =2 E g d-1-7H5 A g o] E (1.5 G )2} MgS0, (1.5 DWk)g 0°Col| A
A7FeE 3, 2ol A 1AIZE Ft ket Tk vk £3Eo) E& Wi tolER
2o 2 {7 ES FE3 F, Bold /7 ]#*‘Nazsoﬂz—' o] && H& =5 A
Akl sEFekAth Qolxl A A o] 22 3k 7 A Al glo] ok Bk
o) A& (558 100%, MS (ESD): m/z 688 [M+H]").

[$A] 9] (R.E/Z)-N-(4-((4-([1.2.4)Ee}ol o} = =2 [1.5-a] 9] ] H-7- L & AD-2-(M &

Al-dy)-5-H g sl ol 5)-7-w H A FH £ -6- )2 ZF Q. 2 3 (I F#H-2-
ol Holulol = o] Az

A 8ol Al Ao tert--E (R,E/Z)-2-(3-((4-((4-([1,2,4] EB}ol o} £ 2 [1,5-a] 9]
2 H-7-LZAD-2-(H 5 A -dy)-5-F & B o o] 1)-7-Fl F A F U 7 -6- ) ol |
) 2-EFLR3EATZE I 19-1-)I F W17 A ol E (1.0 )5
thol & & 2w et (0.1 M)oll 3¢ 5, TFA (20.0 @) E A 7teto] 4o A 1A 1F
Fot wHke & F BT 5% £35S MPLC (o] 222 v ek e E

Wio o

O

Q.
=
@]
»JA
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[688]

[689]

[690]
[691]
[692]

[693]
[694]

[695]

ol-&all HAlste] A MA o] &4 33E-S 5T (78 100%, MS (ESD:
m/z 588 [M+H]").

[THA] 10] (R.Z)-N-(4-((4-([1.2. 4| E}o] obF 2 [1.5-a] ] ]| D -7-H S AD-2-(H 5
Al-dy)-5-H e #l ol r] ) 7-w F A FAUEA-6-)-2-ZF 2 2 -3-(1-W E 9] E 7
d-2-eholaHolutol = I (RE)-N-(4-((4-([1.2.4] EeFo] oF & Z[1,5-a]9] &] H-7-
A& AD2-(H FA]-dy)-5-H E F ok o). 7-H EA| A -6-U)-2-FF 2
2-3-(1-vEy Eeld-2-9ol g Holnpo] = o] A&

7| 9ol A o] 2 (R,E/Z)-N-(4-((4-([1,2,4] ET}olo}Z & [1,5-a] 9] 2] H-7-9 &
AN-2-(H| B A]-dy)-5-H E 3l Yo v 1)-7- W] B Al A U E e -6-2)-2- 5 F Q2 -3-(Y)
S8 d-2-d)otAHotutol = (1.0 G} 37% X5 L Hsto] = (5.0 %) E DCE
(02 Mol 3 T, Ao A 1A ZE F ot wakalglth, £3-E o] Ed}o]olA|EA|
TG AVER 4.0 TS H7He -, 80°Col A 1417 wEketgich vhg &
&) E3} NaHCO; 583} tho| 2 2| kg H718te] f7] 28 531,
MgSO. & o] &3l #2 =& A8l 553tk w8 £31&-2 MPLC (tho] &
22 ek e E o] &l AAste] makA arA) o] B4 83 =-& 58t
(RE)-N-(4-((4-([1,2, 4| E ol o} £ 2 1,5-a] 9] 2] T -7-L - AD)-2-(H] 5 Al -dy)-5-H &
A d)ohn w).7- W EA A YE-6-U)-2- 5 F L2 -3-(1-HE I F2d-2-Ad)ol =
Holnlo]= - =& 11%, MS (ESD): m/z 602 [M+H]", (R,Z)-N-(4-((4-([1,2,4] E &}<]
o}& 2 [1,5-a]3] ] H-7- A 5 AD-2-(H F Al -dy)-5-w & #H D)o v 1m)-7- ] F AT ) o}
£d-6-9)-2-EF L &2-3-(1-r v Fed-2-d)ot A Holulo = - 51 4%, MS
(ESI): m/z 602 [M+H]").

_—

A A 4 148,151, 2 152 3 E 9] A=
Az 159 FAR W o 2 Bodkgof] uf 2 A Ao 148, 151, ¥ 1529] 813 =

& Az,

A o) 148 A A AT el 152 8h3Ha o] s}ah4], 8192, 'H NMR, MS, &
4, HPLC HloE], ¥ 5= 37 3% 15 :
F15]
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. o | HPLC
A Tz 5} 5t 21 MR, MS T (min),
o ® | g (q)
N= . HONMR (400 MHz,FA  salt,
NN 5?4[12[’1 544]]5 Methanol-ddo) & 9.03 (s, IH),
Q a}o}o}éé —18.74 (d, J = 7.6 Hz, 1), 8.43
& n g_aiﬂem_ (s, UD, 8.34 (s, 1), 8.28 (s,
N7N 77;2%}\])72f ), 7.93 (s, 1), 7.21 (s,
, /@%H (15 A -d)-5- | 1, 708 d, I =76z, 1), 9.74,
148 0 T 6.97 - 6.89 (m, 3H), 6.81 -| 4
~o DsC g d)olr] 100
HN._.O )7 4] ] 6.77 (mn, 1), 4.08 (s, 3H).
\i GEa-ga). 397 - 390 (1), 3.70 -
= s(rgage |30 (m, 1), 3.17 - 3.10 (m,
C/N/ ag—z-g)o}aa D), 2.83 (m, 3D, 2.42 - 2.38
ool (m, ), 2.21 - 2.01 (T' BH) ;
MS (ESI): m/z 581 [M+H]
N |(RZDN-(4= ™H MR (400 MHz, Free, DMSO-ds)
NN [ ((4=([1,2,417% | 6 9.71 (s, 1H), 9.28 (s, 1),
| glojol=mz 8.95 (d, J = 7.5 Hz, 1), 8.67
Q [1,5-al7 2" | (s, 1D, 8.43 (s, 1D, 8.39 (s,
NEN 0 7-dL)-2-  |1H), 7.58 (s, 1H), 7.28 (s,
| (W E A -ds)-5- |1H), 7.09 - 7.01 (m, 1H), 6.98
149 N ) g d)oln] | (s, 1H), 6.81 (d, J = 2.6 Hz.| 4 93%
o DsC” 2)-7-WEAF 1), 6.16 - 5.90 (m, 1H), 3.99
' HN 0 U=a-6-2)- [(s, 3H), 3.04 - 2.97 (n, 1H),
I -ZF o3 (2,24 - 2.15 (m, 5H), 2.10 (s,
F7 (1-E) =2 |81, 1.85 - 1.70 (m, 2H), 1.65
GN/ t-2-alyolzd |- 1.50 (m, 2H); MS (ESD): m/z
ofrfo] = 602 [MHH]"
(R,E)-N-(4- H NMR (400 MHz, Free, DMSO-dg)
N=y [((4-([1,2,41E | § 10.15 (s, 1), 9.31 (s, 1),
NN |gololzm 8.95 (d, J = 7.4 Hz, 1), 8.72
@ [1,5-a]9 89~ |(s, ), 8.43 (d, J = 4.0 Hz,
-4 A)-2-  |1H), 8.39 (s, 1H), 7.57 (d, J
NZN ° (W EA-ds)-5- |= 10.0 Hz, 1H), 7.28 (s, 1H).
150 ‘ N dqad ol [7.12 - 7.00 (m, 1), 6.98 (s.| 11 89
HOS 3:)-7-WEAF 1), 6.80 (d, J = 2.7 Iz, 1D,
Q DsC BEe-6-9)- [6.04 - 5.84 (n, 1H), 4.00 (s,
HN. 0O 2-Z292-3- [30), 3.07 (s, 1D, 2.30 - 2.20
Fm (1-9=" = 2 |(n, 3H), 2.10 (s, 3H), 1.78 (s,
i d-2-2h)ol=d |2H), 1.60 (s, 2H); VS (ESI):
ofnjol = n/z 602 [M+H]"
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[696] N (R,Z)-N-(4- 'H NMR (400 MHz, Free, CDCls)
( ((4-([1,2,41Z | 6 9.09 (s, 1H), 8.90-8.84 (m,
dhojotE= 2H), 8.71 (s, 1H), 8.48 (d, J

[697]

[698]
[699]

[700]
[701]

[702]

NN
¢y

F [1,5-al ¥~ |= 7.2 Hz, 1H), 8.22 (s, 1H),
NEN 0 7-99A)-5-2% 6,98 (s, 1H), 6.90-6.87 (m,
| =9 7-9-(H% |1H), 6.76 (d, J = 6.8 Hz, 1H), 7 55
151 Q/LH ) A-dg)dld)ol 6.32-6.20 (m, 1H), 4.05 (s,| 5 0
o DsC” W) -7-u)E A |3H), 3.26-3.20 (m, 1), 3.13- '
| N0 AY=EH-6- 3.09 (m, 1H), 2.32-2.24 (m,
CA A)-2-ZF o= |41, 2.10-2.03 (m, 1D, 1.95-
H -3-(1-"E ) [1.80 (m, 20), 1.75-1.72 (m,
CN/ Ze-9-2D)o}= [1H); MS (ESI1): m/z 606 [M+H]'
Yolujo| =
(R,F)-N-(4- T NMR (400 WHz, Free, CDCls)
N=y [((A-([L241E |6 9.09 (s, 1H), 8.90-8.81 (m,
NN |glojolE= 20, 8.71 (s, 1D, 8.48 (d, J
Q [1,5-al3 & ¥ |= 7.2 Hz, 1H), 8.22 (s, 1H),
F 7-ALA)-5-Z |6.98 (s, 1H), 6.90-6.87 (m,
NZN 0 2o 2-9-(UE |1H), 6.76 (d, T = 6.8 s, TH), -
152 : N A-d)Fld)ol 6.832-6.20 (m, 1), 4.05 (s,| 5 07
H % Ui -7-mEA) |3H), 3.26-3.20 (m, 1H), 3.13- -
? DsC AVZH-6-  [3.09 (m, 1H), 2.32-2.24 (m,
HN. -0 A)-2-TFQ @ |4), 2.10-2.03 (m, 1), 1.95-
Fm -3-(1-ME9) & [1.80 (m, 2H), 1.75-1.72 (m,
\ g e-2-2)ol= [1H): MS (ESI): m/z 606 [M+H]*
Holujol=

¢ A Dol Z1A1E =R §-Fol] vl FATE A, L A= NMR © 58

of vl

Az 16: (R,Z)-N-4-(4-(1,2,41E o] o} E Z[1,5-a]9 2] B-7- L §A])-5-F F
L 2-2-7| FAI 3 )0} 7] ). 7- W FA A W E - -6-)-2-F F L 2-3-(1-( D -ds) ¥
ETd-2-)otaEoprto] £ (A A] o 155)9} (R,E)-N-(4-(4-([1,2,4] E}o] o} 2 =
[1,5-a]9] ] D -7- D FA)-5-F F L 2-2-W| S A F ) o} ] 1)-7-H| Z A A U E - -6-
)-2-EF L 2-3-(1-(M€E-d)¥ E8 d-2-Y)ot A Lolrlo] (A A o 157)9) A=

[HF-5-2] 18]

N==\
N=
N?N N/N l,\l”:\
. (1
¥z
C > [t
0O =
N“N N [ PN 0]
< N N=N
N —» H + N N
H o ~ O H
~ ~ o}
O ~ (ONQ
HN. O HN.__O 0
LY L ¢
N FX
F N FSN

( N-CDs CD;

Az 129} FAFSE B 0 2 A z23te] Aof X (R,E/Z)-N-(4-((4-([1,2,4] E&}o]
olZ & [1,5-a] 9] 8| H-7-A L A)-5-Z F ¢ Z 2w EA] 7 ol 1] 1) 7-1] B A] H 1}
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[703]
[704]
[705]

[706]
[707]

[708]

Z-6-)2- 2 F 2 23-(F E g d2-)ol A Holuol = (1.0 F )9t K,CO; (1.0

)2 ACN (0.13 M)oll =<1 3, ACN (0.5 M)yoll =<1 o}o] @ = g 1-d, (1.0 T
)< 0°Col A A 7FataL, Aol A 16 A 7F FoF ksl o WhS S 3B &
7 ool H o] EE Htete] 7] ES FE8AL, MgSO,E o] &3 E& &
A A ettt ¥ EFE-S prep-HPLCE o] &3l A A|5to] Al
Aol B4 ES 53U (RZ)-N-(4-((4-([1,2,4]1E}o] 0}%—?’._[1,5—51]-4 g
H-7-A L AD-5-F F Q2 2-w F A 7 D)ol 1n)-7-H| FA| A £ --6-Y)-2-5F
QR 3(1-(E-dy) ¥ Ze d-2-yolHolnpo] = - 528 1%, MS (ESD): m/z 606
[M+H]", (R,E)-N-(4-(4-([1,2.4] E ko] o} 2 [1,5-a]9) & H-7-L & A)-5-5F .
22-W| EA o] ) 7-w EA FHohE A -6-A)-2-E F L2 -3-(1-(H E-dy) ¥ &
2] d-2-2yol =z Foluto] = . =8 1%, MS (ESD): m/z 606 [M+H]").

mlo

AN 153,154, 2 156 3 FE ] A%
Azl 163 AR W o & Bk o)) whE A A o] 153, 154 2 1569] 319=
& Alzxs3ict.

A el 153 WA AT el 157 hehz e sheh7 24, 3=, 'HNMR, MS,
£, HPLC tl|o]¥], & 5= 817] 3% 1601 4 233t
[3£16]
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. o | HPLC
A Tz 5} 5t 21 MR, MS T (min),
o ® | g (q)
H NMR (400MHz, Free form,
N=\ |(R,E)-N-(1-  |MeOH-ds) & 9.03 (s, 1H), 8.75
NN 1 ((4-([1,2,41E |(d, J = 7.6 Hz, 1), 8.44 (d.
Q gholo}E2 J=2.4Hz, 1H), 8.29 (s, 1H),
e o [1,5-al9 - (7.92 (s, 1), 7.26 (s, 1D,
NZTN 7-9-22)-2-9 [7.10 (dd, J = 7.5, 2.7 Hz, 1H),
. N EA-5-MEH [6.95 (s, ), 6.94 - 6.84 (m, .
193 O/@)\H o Wyohilw)-7- |1H), 6.62 - 6.53 (m, 1), 4.10] 0 | ¥
[T AEAAYED ((s, 3M), 3.87 (s, 3M), 3.25 -
\i -6-2)-3-(1- [3.18 (m, 1), 3.06 - 3.0 (m.
S (A8-d)Z | U, 2.45 (q, J = 9.0 Iz, 1D,
€05 2 g-2-91)0}7 |2.19 (s, 4H), 1.95 - 1.90 (m.
C/ Zojujo] oH), 1.85 - 1.75 (m, 1H); MS
(ESI) : m/z 584 [M+1]"
I NMR (400 Mz, MeOD) & 8.96
N | (RDN=(4= | (s, W), 8.75 (d, J = 7.5 Hy,
NN [ ((4-([1,2,4]1E |1, 8.45 (s, 1D, 8.40 (s,
| ZololEm ), 8.29 (s, 1), 7.90 (s,
7 |[1,5-al9 ¥~ 1), 7.29 (s, 1), 7.10 (dd, J
NN o) 7-ALA)-2-1 |= 7.5, 2.6 Hz, 1). 6.95 (s,
| EX-5-WMEA [1H), 6.95 (d, J = 2.5 Uz, 1H). .
154 Q%H ) gyolmm)-7- |6.24 (dd, J = 34.6, 9.5 Hz,| 10 90
o) - HEAFVED |1H), 4.62 - 4.54 (m, 1H), 4.12
N -6-2)-2-ZF | (s, 3H), 3.85 (s, 3H), 3.74 -
1 2=Z-3-(1-(d [3.66 (n, UD, 2.70 2.62 (m.
P Y-d;)¥] 2% [1H), 2.33 - 2.23 (m, 1H), 2.18
C/N’CD3 -2-yol= ol (s, 3H), 2.07 - 1.97 (m, 21D,
nfo] = 1.88  1.77 (m, 1D); MS (ESI):
m/z 602 [M+H]"
N |RZDN-C= THONUR (400 WHz, FA sall]
NN | ((4=([1,2,4]1E |Methanol-ds) & 8.98 (s, 1H).
| gholof&aR 8.78 (d, J =6.91 Hz, 1H), 8.56
F Y |[1.5-al9e)9- | (s, 1H), 8.31-8.31 (m, 2H),
NESN o 7-42A)-5-F 7.33 (s, 1), 7.17-7.12 (m,
\ Fo=-0-v%E [2), 7.03 (s, 1), 6.29 (dd, J 770
155 /Q/kﬁ ) Al )olm) =33.9, 9.58 Hz, 1), 1.13 (s.| 1 %
o - 12)-7-WE A F] [30), 3.99-3.91 (m, 4H), 3.49-
N UZa-6-2)- [3.43 (n, 1H), 2.89-2.82 (m.
I -2 0 F-3- |1H), 2.37-2.30 (m, 1H), 2.14-
F5 (1-(NE-ds)¥ |2.07 (m, 1), 1.95-1.87 (m.
C/N’CD3 =g g-2-)o} | 1H); MS (ESI1): m/% 606 [MH]'
AFojrjo] =
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N | (RN T NMR  (400MHz, TFA salt.
NN | ((4=([1,2,4]E |Methanol-dy) & 9.21 (s, 1H),
| gfololER 8.85 (d, J = 7.6 Hz, 1H), 8.77
al [1,5-al9 29~ (s, 1H), 8.40 (s, 1H), 7.91 (s,
NP /©/o 74252 1), 7.41 (s, 1), 7.30 Cs.
| ZR-2-v| %A |1H), 7.19-7.16 (m, 1H), 6.95
156 i Aol e)- | (s, 1), 6.45-6.37 (m, 1H).| 11 100%
0 -0 - S F U [4.51-4.49 (n, 1), 4.22 (s,
N #-6-20)-2-Z |3H), 3.89-3.84 (m, 4H), 3.19-
< F92-3-(1- (3.15 (m, 1), 2.53-2.52 (m,
P (Ne-d) 2 |1H), 2.29-2.22 (m, 2H), 2.19-
C/N’CD3 gl-2-2)o}= [2.01 (m., 1H); ¥S (ESD): m/z
Holrjol = 622 [MH1"
] I NMR (400 Mlz, FA salt.
E?QLREE_;A‘;]E Mcthanol-d;) & 8.98 (s, 1H),
N=\ J2OT877 (A, T =7 M Hy, 1H), 8.55
NN |EolotE=R .
Q [1.5-a]% ¢ 9- ‘(s, 1H)1’8.43 (s, 21—1)‘, 8.32 (s,
P AT 2H), 8.23 (d, ) = 12 17, ),
NN o o g uE 7.33 (s, 1), 7.17-7.12 (m,
157 | ) Aol 2H), 7.04 (d, J = 2.08 Bz, 1H).| 7.76,
Nl )7 A 4] 6.00 (dd, J = 9.68, 22 Hz, TH). 98
° - SET 1.73-4.67 (n, 1D, 4.12 (s.
HN.__O 2_;;0:_%_ 3H), 3.94 (s, 3H), 3.49-3.43
FI\/Q} (1—2(;5%13;&‘4 (n, 1D, 2.92°2.83 (n 1),
D, = olv-9-9] o 2.48-2.39 (m, 1), 2.12—;.04
Sopufol (m, 2H), 1.90-1.80 (m, 1H); MS
(ESI): m/z 606 [\HH]
(s whA 2 Qol) V1Al 424 §-50] o] TAE A S L 5A = NMR R E

[710]

[711]
[712]
[713]
[714]
[715]
[716]

[717]

of ] 3

<A dd>

A Az AN o FHTEL ok S B F A

¥ d 1. HER2 &4 9 A 4 B7}

HER2°] t]] g} biochemical kinase assay<= Reaction Biology Corp (V] =, A1t o] 31)
g B8l st Ao 31582 HER2 &40l thsfl ATP (10uM) Z 71 o)l A
10 uM 2 7-F] 3-fold® 3|4 3t4] 10-dose = IC5yE S48k L, L A3} ofyff &

173 Zdof
[317]
Ao 55 HER2 Ao = HER2
A 42 A
A 50 A
25 A 54 A
29 A 92 A
30 A 111 A
33 A 128 A
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[718]

[719]
[720]
[721]

[722]

[723]

[724]

(A: IC5< 50 nM, B: 50 nM < IC5,<100 nM, C: 100 nM < IC5, < 500 nM, D: 500 nM
< IC50)

g 2. BT-474 2 N-87 Al ¥ Z4] oA &4 H7}

BT-474 A 3= 20% FBSE 22 RPMI-1640 H] %] & A28} 91t BT-474 9HA)
Fof Ao g3E-S A 5] 48 A7 Ao, 50007 Al EE white clear bottom
96 well plate (Corning)2] 2 (well)7}t} &3l = Ut A Ao 31322 thol e
AEAfo] =] S|MAIA 3l 34, F 117 §5) HEE557F0.2nM WA 10
uMo| ¥ =5 1w FY AT Aolgli= Mz H4-2 Ao sh3E Ay &
A4 AIZE (120 A1 ZH) F ol CellTiter-Glo cell viability reagent (Promega)E A}-8-3}
o] AF-ol A 108 K3k 29|, &35 7] (SynergyNeo, Biotek)E ©]-83&fo] -3 7
L5 FA4sh 72 Al S A A vEE SRl o)

N-87 ¢HAl E3= 10% FBSE ¥ -2 RPMI-1640 1| X] & AL-&38} 9 o}, N-87 A 9]
A A 3}HE-S A 2] 8} 24 A7 Aol 50007 Al EE- white clear bottom 96 well
plate (Corning)®] & (wel)}t} 73l & 3kth. A A o 3}3t=-& thol v e A FA}
ol=of SAAA SMH A, F 1171 ¥ 5) HESE7H0.5pM =] 5 uMo] ¥
S5 0.5 WA T8kt Aololis Al E ] A A A4 3HgHE A 8] F724]
ZF F ol CellTiter-Glo cell viability reagent (Promega)E AF-8&3F0] Ao A 102 .
&k Fol], W5 7] (SynergyNeo, Biotek) & ©]-&sto] &3 Z & 54513t

AL 2ot v gk Al £ 1] (%) 2 4HE38ESI T GraphPad Prism
version 8.0 ZZ 2 18 -& AL8-35to] I ZE 1€ 5L Gl kS AAstle, 14
1= ob gl 3 183 Lt
[3£18]
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A A] o Gl A A o Gl5 A Ao Glso
35S | BT-474 | N-8 33t | BT-474 | N-87 | 8}3+= | BT-474 | N-87

1 A A 51 A A 102 A -
2 A A 52 A A 103 A -
3 A A 54 A - 104 A A
4 C - 55 A A 105 D -
5 A A 56 A - 106 A -
6 A A 57 A - 107 A -
7 A A 58 A - 109 D -
8 A A 59 A - 111 A A
9 B A 60 A - 112 A -
10 C - 61 A - 114 A -
11 A - 63 A - 120 A -
14 A - 64 A - 123 B -
15 A A 65 A - 125 B -
16 A A 68 A - 126 C -
18 A - 70 A - 127 C -
19 A - 71 A - 128 A A
21 C - 72 A - 131 A -
22 B - 73 A - 132 C -
23 D - 74 A A 133 A -
24 A A 76 A A 131 A A
25 A A 79 A - 135 A -
26 A - 80 A - 136 A A
27 A - 81 A - 137 B -
28 A - 82 A - 139 A -
29 A A 84 A - 140 A -
30 A A 85 A - 141 A -
31 A A 836 A - 144 D -
32 A A 87 A - 147 C -
33 A A 88 A - 148 A -
38 A - 89 A - 149 A -
10 A - 90 A - 150 A -
41 A A 91 A A 151 A -
42 A A 92 A - 152 A -
43 A - 93 A A 153 A -
44 A - 94 A - 154 A -
16 A A 95 A A 155 A -
47 A - 97 A - 156 A -
48 A - 98 A - 157 A -
49 A - 99 A -
50 A A 101 A -

[725] (A: GI5< 50 nM, B: 50 nM < GI5, <100 nM, C: 100 nM < GI5, < 500 nM, D: 500

[726]

nM < Gls)
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(CellTiter-Glo cell viability reagent, Promega)s AF&-3}o] 420l A 103 B33k &
o], ¥+ 7] (SynergyNeo, Biotek)E o] &38}o] w3 A& At} 2 Algl
F H WGl

A gk ot 2 vl Al g Al 24 H & (%) AHEShaL, A E o
(GraphPad Prism version 8.0)& ©]-83}¢] Gy, atS 74kl $l o, 71 2 3= o} &
3199} &2t

[3£19]
/,%]. }\] o" Ba/F3 (Glso) TG
3} o2 i 9 1755 9 1755 =
U= HERZ WT HERZ L7555 HERZ L755P HERZ T862A L8G9R/T7981
42 A A A A A
50 A A A A A
128 A A A A A

(A: GI50< 50 nM, B: 50 nM < GI5, <100 nM, C: 100 nM < GI5, < 500 nM, D: 500 <
GIj() nM)
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40> (B)-N-(4-((4-([1.2. 41 E2}ol o} 5 2 [1,5-a] 9] ] ©-7- L 5 A])-2- 1] -] -5-
o el dyohr] m)-7-wl] FA] A L E 7-6- A )-4-(2- S AF-6-0b AF 2 9] 2 [3.3] ¢
gh-6-A ) E-2-clloprtol =5

41> (RE)-N-(4-((4-([ 1,2 4| E 2ol o} F 2 [1,5-a] 9] 2] H-7-L = A])-2- v &
Al-5-vE s d)obr] ) 7- v S A A f6- ) 2- - 2 23 (1- 1 E
Eejd-2-ehota™opntel =,

42> (RE)-N-(4-((5-F R 24-3-EF L2 5 AD-2-w F A 7 o] +2)-7-
HEAAYEA-6-9)-2- 5 F 2 23-(1-w E 9] Fe d-2-)ok T Holnlo

.

43> (Z)-N-(4-((4-([1,2,4| ET}ol o} 2 [1,5-a] 9] 2] H-7-L & A])-2-w] F-A]-5-
e D)ol ) 7- M ZA A S d-6-U)-2- 5 F L2 3-(1-HE ] e d
2-hyolA g ofnfol =,

44> (S,E)-N-(4-((4-([1,2,4] E}ol o} Z 2 [1,5-a] ] 2] H-7-D ZA))-2-W &
Al-5-wl o o] i) 7- v F AT F 2 | -6-)-2- 5 F 2 2-3-(1-1 2 ]
Feld-2-yotaofnfol =,

45> (R,E)-N-(4-((4-([1,2, 4] E g0l o} Z 2 [ 1,5-a]) ¥ 2] T -7-L ZA])-2-H] &
Al-5-m 3 ol 5)-7-m| F A A 1E 1 -6-A)-2- 5 F L &2-3-(1-H E-5-
49 Fd-2-d)ol A olrto| =

46> (R,E)-N-(4-((4-([1,2, 4] Eg}o] o} F 2 [1,5-a] 9] 2] T -7-L - A])-2-H| F-A|
A d)olu] ) 7- W EA A UEH6-2)-2- 2 F 2 2-3-(1-1 D 3] F 2 -2-
Ayolz1Holmtol =,

47> (R.E)}-N-(4-((4-([1. 241 E 2}o] o} Z R [1,5-¢]9] 2] v] T17- L S A)-2- v
Al-5-w g d)yobn] ) 7-w EA S -6-U)-2- 5 F 2 2-3-(1-H e 9
Eeld-2-d)otaofufol =

48> (R,Z)-N-(4-((4-([1,2 4] Edtol o} 2 [1,5-c]¥] #H
Al-5-w g #H d)obr] 1) 7-H EA F U Ed-6-U)-2- 5 F
Eeld-2-d)otaHofufol =,

49> (R,E)-N-(4-((4-([1,2.4] Eg}ol o} £ 2[1,5-a] 9] ] H-7- L ZAD-5-ZF L
22-W EA o] ) 7-H EA FH EH-6-U)-2- 5 F L2 -3-(1-H E
) Zgd-2-)olaHolnjol =

50> (R,Z)-N-(4-((4-([1,2, 4] ET}o] o} F 2 [1,5-a] 9] & H-7- D & AD-5-5F 2
22-w 5 A H ol ) 7-w EA A UEH-6-)-2- 5 F L 2-3-(1-1E
)& eld-2-dyola Holrol =,

51> (R.E)-N-(4-((4-([ 1,2 4| Etol o} £ & [1,5-a] ¥ & H-7- A S A)-5-F =2
22-w 5 A H )] =) 7-H EA A UEH-6-)-2- 5 F L 2-3-(1-1E
¥ & el d-2-dyola Holrol] =,

A A])-2-H &
3-(1-H €l 5

ol

7-
L

i3
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52> (R.E)-N-(4-((4-([1,2 4| Egto] ob & & [1,5-a] 9] 2] T -7- LS A2 =
Al-5-H E # o] ) 7-w EAl H uEd-6-)-3-(1-o E i Z8 d-2-4)

2-EF e EolAHolulo] =

53> (R,E)-N-(4-((4-([ 1,2, 4| E&} ol o} F 2 [1,5-a] ¥ 2] H1-7- A S A])-2- v 5

Al-5-(Egtol &7 2 E)sl d)otn] in)-7-H| SA| A £ -6-Y)-2-5F

L2 3-(1-WE v &g d-2-d)ot A Hobrto] =

54> (R,Z)-N-(4-((4-([1,2.4| E &} o] o} 2 5 [1,5-a] ¥] &] H-7-L = A])-2-v| &

Al-5-(Egtol &7 2 E)sl d)oln] n)-7-H| SA| A £ 1-6-9)-2-5F

L E-3-(1-ME v Feld-2-d)ol g Holrtol =

55> (R,E)-2-Z F 2 2 -N-(7-H| H- A -4-((2- Wl 5 A]-5-1 & -4-((1-W & - 1H- 4

Z[d]o] M thE-6- ) S AN o] )7 b 71-6-21)-3-(1- W &L 9] 2]

d-2-d)olz Holrol =,

56> (R,Z)-2-2 F 2 2 -N-(7-H| A -4-((2- ¥ 5 A]-5-# & -4-((1-W & - 1H- 4

Z[d]o] P thE-5- )& A s ) o 1) F £ 9 -6-2)-3-(1- 7 e 9 E 2

d-2-)ol A Holnto] =

57> (R,E)-2-Z F 2 2 -N-(7-W| 5 A -4-((2- vl 5 A]-5-1 & -4-((1-W] & - 1H-¥

Z[d]°] Ulﬁ}»g-s-%)%*l)ﬂlé)o}ﬂl =)FUEH-6-9)-3-(1-H € 9] =4

d-2-)otaHolrto] =

58> (R,Z)-N-(4-((5- ﬁii 2.1 EA]4-((1-H D -1H- A Z[d] o] 1| T} &-5-2

SANF D)o ) 7-H FA A VER-6-Y)-2- 5 F L2 -3-(1- W E 9 E 7

d-2-d)yotaHolrto] =

59> (R,E)-N-(4-((5-F 2 &2 -2-W| F- Al -4-((1-W & -1H- ¥ Z[d] o] 1] T} Z-5-Y

= AD3E)ob] )-7- Ui]EA]iQL}+111 6-)-2-EF 9 7 3.(1-1 e ¥ =g

d-2-d)oka Holrpo] =

60> (R,E)-2-=F 2 = -N- (4 (5-ZF L =2-2-v| 5 Al -4-((1-H €l -1H-¥ 2 [d]

ol thE-5- S AN H D)o n)-7-W F A F £ -6-)-3-(1- W D 3] &

g d-2-yolzr Hopnfol =

61> (R,Z)-2-ZF L Z-N-(4-((5-ZF L Z2-W| HA] -4-((1-W & -1H- W Z[d]

ol i thE-5-yE A3 o] in)-7- W SA| A £ -6-Y)-3-(1-W E 9] &

g d-2-e)ol Holmtol =

62> (R,E)-2-3 F 2 2 -N-(7-W F Al -4-((2- | H-A]-5-W| & 4(F =4 -6-Y

S Ahs d)yobn] =) F £ -6-2)-3-(1-H 3] S 2] d-2-)ot A H ofnj o]

.

63> (R,Z)-2-ZF 2 Z-N-(7-W| S A]-4-(2-H| F-A]-5-1 &l 4-(F] 5 A A -6-L
LA D)ol )AL EH-6-2)-3-(1-H 2 3] Z 2] d-2-)o} A H o} n}o]

.

.
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64> (R.Z2)2-FF 9 &2 N-(7-W F Al -4-(- 7 5 A5 E 4 = el 2o
Ay dyobu] )7 1 & 2-6-91)-3-(1-v & 9] 5 2] ©-2-9))yo} 21 H o}l o]

.

65> (R,E)-2-5 5 2 B-N-(7-M 55 A -4-((2- 1 5 A -5- ¥ ' -4- (22 2 RlL-2- <
S AN ) ob] ) A v E--6-2)-3-(1- 1 2 9] & 2] ' -2-)ot A Hopnpo]

.

66> (R,E)-N-(4-((4-( Z[d] S AFE-6- A S A])-2-1] F- A -5-H] E 7 Yo ]
) 7-HEA A YGEH-6-D)-2-FF Q0 23 (1-WE v S d-2-U)olaE
ofnfol =;

67> (R,E)-2-Z F L 2 -N-(7-H F- Al -4-((2- 1| - A]-5-v] & 4-(2-W & Wl 2 [d]
SAFE-5-DEAD I D)ol m)FA UER-6-)-3-(1-H E 9] F 2 d-2-2)of
- ofrol =,

68> (R,Z)-2-2 F 2 2 -N-(7-H| F- Al -4-((2- Wl 5 A -5-1] & -4-((2-1| & Wl 22 [d]
SARE-5- S AN ) ob ] ) F 2 #-6-A)-3-(1-v = 9] E 2 | -2- ) of
L ofrol =,

69> (E)-2-&F 2 Z-N-(4-((4-((2-3F o] =5 A -2,3-t} o] sho] = &2 Wl 2 [d]<F
AFE-5-)EAD-2- M F AL -5 E H o b ] ) 7-w] F A F b 1 -6-)-3-
(R)-1-M € 3] F 2] d-2-yol L Ho}nmjo] =

70> (Z)-2-% 5 2 Z-N-(4-((4-((2-3} o] =5 A]-2,3-T} o] SFo] = &2 Wl Z[d]=F
AFE-5- ) AD-2-H F AL -5 e H o r] ) 7-w F A F b 1 -6-)-3-
(R)-1-v e 3] E 2] d2-d)ol A Hofno] =;

71> (R,E)-2-& 5 2 & -N-(7-¥| 5 Al -4-((2-H| - A]-5-v &l -4-((1-H & -2-=;
Za-1,2-tpolshol =2 3] 2] T-4- )5 AN F ) o v 1) F L | -6-)-3-(1-
gl u) &2 d-2-dyot A ofufol =

72> (R,E)-N-(4-((4-([1,2. 4] ET}ol o} £ =2 [1,5-a] 9] 2]
Al-5-H " # ok w)-7-H S A AYUER-6-)-2-5
Sl d-2-d)oaHolrtol =

73> (R,Z)-N-(4-((4-([1,2.4] E g} o] o} £ 2 [ 1,5-a] 9] 2] T -6- L = A])-2- 1] &
Al-5-w e ) o] mn)-7-v F A F = 7-6-2)-2- 5 F 2 2 -3-(1-1 ]
Sl d-2-d)ota ool =

74> (R,E)-2-3 F & Z-N-(7-H| - Al -4-((2- | 5 A] -5- 1] & -4- 2] 5 A] 3 o}
1 o)A UE-6-)-3-(1-W 2 9] F 2l H-2-)ot A Holrto] =

75> (R,E)-2-&E F & 2 -N-(4-((4-(o1 M T 2 [1,2-a] 9] 2] ©-7- 4 £ A)-2-¥ &
Al-5-mE E o] m)-7-w EAl A UEd-6-)-3-(1-H D ] F 2 d-2-9)
ol Holnjol =,

76> (R,Z)-2-ZF 9 B -N-(4-((4-(0) 1| T} Z[1,2-a] 9] &) T -7- L £ A])-2-H] =
Al-5-mlE s o b ) 7-m F A A E #-6-A)-3-(1-W 2 9] & 2 T -2- )
ol Holnjol =,

6-2 5 Ay 5
9231 €
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77> (R,E)-2- &5 F 2 2 -N-(4-((4-(o] | T} Z[1,2-c] ¥ 1] 1 -7- L = A])-2-1
HA1-5-w g WWH#lﬂ%Nﬂ%%%ﬁ 2)-3-(1-HE 9 58 d-2
dyopzHolrtol =

78> (R,E)-N-(8-((4- ([124]‘53}0]0}*?&[1 5-a] 9] 2] H-7-A S A-2-1]
Al-5-mE sl d)yobr] i) 9] 2 ] K [5,4-d] 9] 2] v e -2- ) -2- 5 F Q@ =2 -3-(1- v
gy Ee]d-2-d)olaHolnfol =

79> (R,E)-2-35F 9. Z-N-(7-H] 5 A] -4-((2- ¥ 55 A]-5-1] ' -4-(9] 2} 2 [1,5-a]
I g rd-6-L AN o] m)F YEd-6-2)-3-(1- E 9] S 2] | -2-Y)
ol olnfol =,

80> (R,Z)-2-Z F . B -N-(7-1| 5 A -4-((2- W] F- A -5-7 &l -4-(¥) 2} 2 2 [ 1,5-a]
g u d-6-d A H )obr] ) F pEH-6-A)-3-(1-H E 9] E 2] H-2-9)
ol olnfol =,

81> (R,E)-N-(4-((4-( & [d]H o] o} Z-6- L S A])-2- W] F-A]-5-H & ] Yo 1]
) 7-MEA F SR -6-9)-2- 5 F 2 2-3-(1-WE ] F e d-2-ehel 3
ofnjo] =,

82> (R,Z)-N-(4-((4-(l 2 [d]#Fo] o} F-6- L S AD-2-H F Al -5-u & 5] o]
=) 7-H EA A YEH-6-Y)-2-FF L 231w E 9 F e d-2-¢)ot A
o]_m}o]g

83> (R,Z)-N-(4-((4-(CN Z[d]H o] o} F-5-L S A)-2-v| F- Al -5-w & o) d o H]
)7 EAAGED-6-)-2-EF 23 (1-HE T Fed-2-d)ol 24
olnjo] =

84> (R,E)-N-(4-((4-(A Z[d]Ao] o} F-5- A S A])-2-H F- Al -5-w & 7] Yo ]
) 7-HEA A EH-6-D)2-FF L 23 (1-H ey Feld-2-d)or Y
ofrpol =

85> (RE)-N-(4-((4-(H Z[d][1,3]TF0] & 22-5- 8- A)-2-1] F-A] 51 & 7] )
obH] 1) 7-M| H A AU ER-6-Y)-2- 2 F 2 2-3- (1 E 9] E 2 | -2-)o}
AHojnfol =

86> (R,Z)-N-(4-((4-( Z[d][1,3]th0] & &-5-D S AD-2- W HA]-5-w & 7 )
opr] ) 7- M| ZA AU EE -6-)-2- 5 F L 2 -3-(1-H E ¥ E el ' -2-)of
Adofnto] =;

87> (R,2)-2-ZF 2 2 -N-(7-W| 5 A]-4-(2-M FA]-5- v & 4-(F = H-7-L S
Ayl )b )AL E ¢ -6-2)-3-(1-v d 9] & 2] W -2-2 o} T H o}mjo) =
88> (R,E)-2-Z F & Z-N-(7-H| Z A -4-(2-W| F A -5-1 & -4-(F] = A -7-L =
Ahysldyoln] ) F & -6-)-3-(1-F E 9] F 2] | -2-d ol A Hofmfo] =
89> (R,E)-2-&F 2 & -N-(7-| & A -4-(2-M 5 A]-5-v & -4-((1-H & - 1H-]
thE-6-2)2- A3 o] ) U E #-6-2)-3-(1-H E v S 2] H-2-)o} =
Holrto] &=,

_4
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90> (R,Z)-2-& F & Z-N-(7-H| 5 Al -4-((2- W] 5 A -5-w € -4-((1- ¥ & - 1H-?]

thE-6- S AN H)obn| o) FAYE7-6-)-3-(1-v E 9 F2 -2-d)ol =

Holnjol =,

91> (R,E)-N-(4-((4-([1,2, 4] E&} ol o} £ & [1,5-a] ¥ ] W -7-L S A)-2-H]| &
Al-s-mE s o] m)y#A g -6-)-2- 2 F L 2-3-(1- M Ed ] F 8 -2

Adyolz1Holmtol =,

92> (R,Z)-N-(4-((4-([1,2. 4| E}ol o} £ 2 [1,5-a] 9] 2] T -7-L ZA])-2- v =

Al-5-wlE s ok m)yA S - -6-9)-2- 5 F 2 2-3-(1-H E v S 2 -2-

Ayol A Holnto] =,

93> (R,E)-N-(4-((4-([1,2,4] EE}ol o} Z 2 [1,5-a] 3] 2] T -7-L S A)-2-v| &=

Al-5-wl = o o] i) 7-o FATF 2 | -6-)-2- 5 F 2 2-3-(1-1 2 ]

Eeld-2-d)otaHolnfol =,

94> (R,E)-N-(4-((4-([1,2,4] EE}ol o} £ 2 [1,5-a] ¥] 2] T -7-L S A)-2-v| &=

Al-5-v & 3] o] 1)-7-(2-1] = A o] %*1 )AUYEH-6-9)-2-&F 2 E-3-

(1-ME 9] Fed2-d)yop A Hoprjol =

95> (R,Z)-N-(4-((4-([1,2,4| E&}ol OFEU 5-a]¥] 2] ©1-7- 4 S AD-2-H =
Al-5-mE s )obr] 2e)-7-2-H FA A FAD A U S -6-L)-2- 5 F L 2-3-

(1-He 3 e d-2-d)otAHofrfo] =,

96> (E)-N-(4-((4-([1,2. 4] E 2}l o} Z & [1,5-a] 9] 2] H-7-D K A])-2- 1] - A] -5-
w7 ol 1) 7-((Bl Egtsto] E 2 F @3-S ADFA UHE A -6-Y)-2-
EFLLE3(R)-1-HE 9 E2d-2-d)otAHofrfo] =

97> (Z)-N-(4-((4-([1,2 4| E 2} ol o} & 2 [1,5-a] 1] &] ©-7- L % A])-2- W] - A]-5-
|l 7))ol 1) 7-((Bl Eetsto] B 2 7 @3- )5 A )#l U£d-6-9)-2-

ZFLE3(R)-1-ME A Egd-2-Y)otaHofufol =

98> (R,Z)-N-(4-((4-([1,2 4] E e}l o} F & [1,5-a] ] & H1-7- °‘£Al) 2-1]
Al-5-m s ot i)-7-(v o] ET#EHﬂE/\])fﬂ Jzd.6.90)0-3

23-(1-m g Eed-2-gyotaHopute]| =

99> (R,E)-N-(4-((4-([1,2.4]| Eg}o] o} £ = [ 1,5- a]JJa]EI 7-4
Al-5-v e # o] i)-7-(Ho] ‘%%giml%f\hﬂ -

2-3-(1-WE ] Eed-2-d)olaHolnto| =

100> (R.E)-N-(4-((4-([1.2.4] ET}olo}E 21, 5 a9 & d-7- A5 AD-2-H 5
Al-5-H ' o) d)obr] 5)-7-(2- B & *oﬂ%mﬂ UEd.6-)2-5F 0 =

3-(1-W e ¥ Eg)d-2-d)ol A Holmlo] =

101> (R,Z)-N-(4-(4-([1,24] & fi‘rOl OFE[I 5-a] 9] 2 -7-A S A]-2-1] F
Al-5-m g ] dyolr] 1)-7-2-RE Y wo EANAUEH-6-U)-2- =S F o 2

3-(1-v € ¥ E g d-2-)ol A Holmto] =

_l
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102> (R,E)-N-(4-((4-([1,2 4] E2}ol o} £ 2 [1,5-a] 9] 2] ©-7- A S AD)-2-¥ &
Al-5-H g H d)obr| 1) 7- 5 F L2 UYEH-6-Y)-2- EF L E-3-(1-H E
) Feld-2-yolaHoprtel =,

103> (R,Z)-N-(4-((4-([1,2 4] E}Fol o} £ 2 [1,5-a] 9] 2] ©-7- A S AD)-2-¥] &
Al-s-HE s o] ) 7- 2 F L 2 AUEd-6-Y)-2- 5 F L 2-3-(1-v
)& eld-2-yolaHolrtol =,

104> (R,E)-N-(4-((4-([1,2 4| Eg}Fol o} £ 2 [1,5-a]¥] 2] ©-7- A £ A])-2-0 &
Al-5-m g E )b w)-7-w EA A £ -6-)-2- 5 F L 2-3-(1-1 € ]
Edd-2-)otaHolrtol =

105> (R,E)-N-(4-((4-([1,2, 4| Ee}ol o} & 2 [ 1,5-a] 9] 2] H-7-L 5 A])-5-1]
g2 (Edto| HEF 2w EAN I D)ol ) 7-# S A A HEH-6-Y)-2-F
FLE3-(1-WE Y E e d-2-d)of L opro] =

106> (R,E)-N-(4-((4-([1,2,4| Eg}o] o} F 2 [1,5-a]F] 2] ©-7- & A])-2-A} 0]
FEIZEZALS- - o] ) 7- W F A F g ©-6-2)-2- 5 F 2L 23
(-vE & -2-d)opaHolrlo| =,

107> (R,Z)-N-(4-((4-([1,2,4| E&}o] o} F 2 [1,5-a]F] 2] D -7- 5 A])-2-A} 0]
FHEAZZEALS-vE ] d)ob] ) 7-w F AT H Y E |-6-2)-2-5 F 2 =3
(1-We 9 &2l d-2-d)ota g ofujo] =,

108> (R,E)-N-(4-((4-([1,2, 4| E&} o] o} & 2 [ 1,5-a] 9] 2] T -7-L 5 A])-5-1]

g 2-(5 A E-3- LA S A I D)ot ) 7-H| S A A UEH6-2)2- S F Q=
3-(1-HE ] Fgd-2-d)yol A olmfo| =

109> tert-F+2 (R,E)-2-(3-((4-((4-([1,2,4| E &} o] o} F 2 [1,5-a]) 3] #] W -7-
A AD-2-(E ATEE-3-d AN 3 ) ob ] 1) 7- ] F AT F L E 7-6- o]
) 2-EF QR 3SATRI ¢l -d)F -1 7 A F o E;

110> (E)-N-(4-((4-([1,2 4] E}ol o} 2 [1,5-a] 9] & ©-7- A HA)-2-1] =
Al-5-w g H d)obH] 1) 7-H B A F g -6-Y)-2- 5 F L 2-3-(3R)-F A
sto]l =2 -1H-9] & 2] % -3-d)ol A Hofnto| =;

111> (R,Z)-N-(4-((4-([1,2,4| E &} o] o} £ 2 [1,5-a]¥] 2] | -7-L = A])-2-1] 5
Al-5-w e ) o] mn)-7-v F A F = 7-6-2)-2- 5 F 2 2 -3-(1-1 ]
Sl d-2-d)ota ool =

112> (S,Z)-N-(4-((4-([L,2 4| Eg}ol o} £ 2 [1,5-a] ¥ 2] H-7- A S A)-2-v| =
Al-5-m g E )b w)-7-w EA A £ -6-)-2- 5 F 2L 2-3-(1-1 E 9]
Feld-2-gyokaofnfol =,

113> (R.E)-N-(4-((4-([1,2 4| ET}ol o} £ 2 [1,5-a] ¥] 2] ©-7- A £ A)-2-¥| &
Al-5-El e ol ot i)-7-(4,4- o] EF @ 23] A e | -1-) F hE E-6-d
)-2-2F QL E-3-(1-M v E e | -2-)ot A ot =y
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114> (R,Z)-N-(4-((4-([1,2. 4| E 2ol o} F 2 [1,5-a] 9] &] D -7- D £ A])-2-v] =
Al-5-H " # d)obr] 1)-7-3,3-tho] 2 F L 2ok A B H-1-H A EH -6-
»2-EFLE3(L-ME ] S8 d-2-d)otaH oo =

115> (R.E)-N-(4-((4-([1,2 4] Eg}ol o} £ 2 [1,5-a] 9] 2] ©-7- A S AD)-2-¥] &
Al-5-wl e s ot i)-7-(4- B 2] ] o 2] |- - F S Rl-6-)-2-F
FLE3(1-HE I Fed-2-A)otaHolmto| =,

116> (R,E)-N-(4-((4-([1,2,4| E&}o] o} 2 [1,5-a] 9] 2] H-7- A = A])-2-1]
EA-5-wE o d)ob ] i) 7-(2-5 Ab-6-0F AL 2 1] 2 [3.3] ] ¥h6- D) FA WHE
H-6-2)-2-FF L &-3-(1-H e ¥ F el d-2-)op A Holrto] =,

117> N-(4-((4-([1,2,4] E ol o} & 2 [1,5-a] 9] 2] H-7-A & A])-2-1] F A]-5-1]
ol d)obr] 1) 7-(2- 5 Ab-6-0F AF 22 3] 2[3.3] 3 'H-6- ) £ |-6-) ot
- ofrol =,

118> (R,E)-N-(4-((4-([1,2, 4| E&}o] o} F 2 [1,5-a]¥] ] T -7- L S A)-2-H]| &
Al-5- e sl o br] )-7-( o] 1) ] L 9-6-2)-2-5 F . 2 -3-(1-1)
gy &l d-2-d)ol A Holrfol =;

119> (R,E)-N-(4-((4-([1,2,4| Eg}o] o} F 2 [1,5-a] ¥ 2] H-7- A H A])-2-v] &
Al-6-Hl E # d)ot] ) 7-H EA A UEL-6-)-2- 5 F 2L =2-3-(1-1 e 9]
Eeld-2-d)otaHolntol =,

120> (R,Z)-N-(4-((4-([1,2, 4| E&}o] o} ZF 2 [1,5-a] 9] 2] H-7-L S A])-2-1] &
Al-5-w ) o] ) 7- o SA AU E R-6-)-2- 5 F 2 2 -3-(1-H 2 7
Edd-2-d)yotaHolrtol =,

121> (R,E)-N-(4-((4-([ 1,2, 4] E 2ol o} F 2 [1,5-a] 9] #] H-7-D S AD)-2-H] &
Al-5-w R o )obr] ) 7- o FAI A UE#-6-2)-2- 5 F 2239 E 2 |-
2-dyolziHopnjol =,

122> (S,E)-N-(4-((4-([1,2, 4| E 2ol o} F 2 [1,5-a] 9] &) H-7-F K A])-2-1] =
Al-5-w g # d)yobr] ) 7- o A AR --6-)-2- 5 F 2 2-3-(1-H 2 )
Sl d-2-d)oaHolrtol =

123> (R,E)-N-(4-((4-(4-(tFol m & o}11] 1) 3] =5 A )-2- 1] F- AL -5 & 3] Yo}
1 ) 7- W E A A VS -6-U)-2-E F L E3-(-HE 9 E8d-2-9)ota
Holntol =,

124> "1 & (R,E)-4-(4-((6-2-ZF 2 2-3-(1-W| & 3] Z 2] d-2-Y)o} 1 H o} ]
) 7-H S A A UYE - -4-)yobr] 1n)-5-w AL 2- v E B 5 Ayl 22 o)) o] E
125> (R,Z)-4-(4-((6-(2-EF 2 2-3-(1-H € 9] F| d-2-¢)ol A H o} m| 12)-7-
W] Z A ] U2 4-2)oh ) )51 E 4] 2-1] &l 3] 25 4] )-N,N-TFo] o &l yil =
ofnfol=;

126> (R,E)-4-(4-((6-2-ZF 2 2-3-(1-W € ¥ E 2 -2-)ol A H o &) 7-
H| Al A U R -4-L)ob ] 1)-5- ] 5 A -2-1] E 3] 25 4] )-N N-T o] | el il =

ofujo] =,
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127> (RE)-N-(4-((4-([ 12,4 E 2Fo] 0} 5 21,5219 2] ©-7-2 % A])-5-(FF o]
] oh 1] )29 5 A o) Wy o] )71 4] 1) 5 -6-90)-2- 5 0 3
R EEEE PRSI TSPt A

= ]
2 2-w| EA A o] i) 7 FA A SR -6-)-2- 2 F QL 2-3-(1- E
g d-2-ehota™oprfel =y
129> (R,Z)-N-(4-((4-([1,2 4| ET}ol o} F 2 [ 1,5-a] 9] &) H-7- L 5 A])-5-F =2
2 2-vE A o] ) 7- o HA A E #L-6-2)-2- 5 F L 2-3-(1-HE
v Eed-2-ehota™oprfel =y
130> (R,E)-N-(4-((4-([1,2 4| ET}ol o} Z 2 [ 1,5-a] 9] 2] H-7-L 5 A])-5-F =2
Z22-w S5 A d)obr] ) 7- B & wF U EH-6-)-2- 5 F 2L 2-3-(1-1)
gy Eed2-d)etadotntel =y
131> (R,Z)-N-(4-((4-([ L, 2. 4] E &} o] o}F &[1,5-a] 9] 2] H-7-L S AD-2- 1 &
Al-5-wl o o] i) 7- v F AT F 2 | -6-)-2- 5 F 2 2-3-(1-1 2 ]
e H-2-A)of L Hoprfo] =
132> (R,E)-N-(4-((4-([ 1,2, 4] E&}o] o} & 2 [1,5-a] 7] ] H-7-L F A])-2-H]
Al-5-w 3 d)obu] im)-3-Afo] o} e 7-o A ] 35 T -6-)-2- 5 F L =23
(1-v 9] Feld2-d)ot A Holnfo] =,
133> (R,Z)-N-(4-((4-(3-OFA| E o} 1] &= 3 5 A])-2-w] F5 4] -5 & 5] Yo} v
5)7-H EA A YEA-6-U)-2- S F L 2-3-(1-HE 9 Fed-2-d)ol A
ofujo]=;
134> (R.E)-N-(4-((4-([ 1,2, 4| E &} o) o} 2[1,5-a] 9] 2] T1-7-U & A])-2-v] &
A5l E s )obn] ) 7 i HA AU E D692 B F Q239 B el -
2-dyot= ™ ofmfol =5
135> (RZ)-N-(4-(4-([ 1,2, 4| E &} o] o} 2[1,5-a] 9] ] H1-7-L & A])-2-v]| &
Al-5-w e ) d)yobr] )-7-m H A F U 1-6-)-2- 5 F L &2-3-(F) P |-
2-yota ™ ofrfol =5
136> (R,E)-N-(4-((4-([ 1,2, 4] E &} o] o}F 2 [ 1,5-a] 9] €] D -7-L S A)-2- 7] &
Al-5-wl R s dyobr) )7 E A F S -6-)-2- 2 2 231 E Y
gl d-2-d)ot A opnfol =y
137> (R,Z)-N-(4-((4-([ 1,2 4| E 2ol o} 2 [ 1,5-a] 9] £] H-7- U = A])-5-A¢]
FrI a2 w5 I ot =) 7w EA A E - -6-9)-2- 5 F L 2 -3-
(- " 3] F e d-2-)of A Hofulo] =,
138> (R,E)-N-(4-((4-([1,2, 4| E 2ol o} & 2 [1,5-a] 9] £] H-7- A = A])-5-AL©]
Zaz 22 v EA s o] ) 7w HA A UEA-6-9)-2- 5 F Q23
(1-v e 9] Fed-2-d)ot g Holnpo] =,

JHﬂ
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139> (R,Z)-N-(4-((4-([1,2,4| E &} o] o} £ 2 [1,5-a)¥] &) | -7-L = A])-5-H &
F2-wH5 A E)ot] m)-7-w EA A YED-6-)-2- 5 F L 2-3-(1-v
) Feld-2-yolaHoprtel =,

140> (R,E)-N-(4-((4-([1,2,4| E &} ol o} £ 2 [1,5-a)¥] &) H-7-L £ A])-5-H &
B2-w| S A H o 1) 7- W EA A -6-)-2-EF L E-3-(1-H E
)& eld-2-yolaHolrtol =,

141> (R,Z)-N-(4-((4-([1,2 4| EC}ol o} £ 2 [1,5-a]¥] 2] H1-7- A S A))-2-¥ &
Al-5-wl = s dyobr] in)-5-F 2 2 A S - -6-)-2- 5 F 2 2-3-(1-1 € ]
Eeld-2-d)otaHolnfol =,

142> (R,E)-N-(4-((4-([ 1,2 4| Eg}o] o} F 2 [1,5-a] ¥ 2] H-7- A H A])-2-v] &
Al-5-mlE s ol )5 F 2 2 UE - -6-9)-2- 2 F 2 2-3-(1-1 2 ]
Eeld-2-d)otaHolnfol =,

143> (R,Z)-2- & F L Z-N-(7-W| F- Al -4-(2- W F-A]-5-W & -4-((5- & -[1,2,4]
EgjololEm[1,5-a]¥ & H-7- ) S A3 ) ol ) A FE #-6-2)-3-(1-
e 3] & e d-2-)ol A ofrto] =

144> (Z)-N-(4-((4-([1,2, 4| E}ol o} Z 2 [1,5-a] ¥ 2] T -7-L S A])-2-1| &=
Al-5-H 2 dyobn] ) 7- ] S A ] H-E H-6-)-2-AF o] o) k-4 E -4-(4-
(S A EE3-2h) T o] 2} 7l-1- ) F E -l ool =

145> (E)-N-(4-((4-([1,2 4| E}ol o} F 2 [1,5-a] ¥ 2] H-7-A 5 A])-2- 1 &
Al-5-m e # d)ob] w)-7-H EA A UED-6-Y)-2- 5 F 2241 E -4-(4-
(S A E-3- ¥ o 2 -1-) HE2-dofrfo] =

146> (E)-N-(4-((4-([1,2, 4| E}ol o} F 2 [1,5-a] 9 &) I -7-F 5 A])-2-H &
Al-5-w e # E)ob] ) 7-H ZA AYER-6-U)-2- 5 F 2 24 4-thol [ E
HE-2-<lo}rto] =,

147> N-(4-((4-([1,2, 4] E 2ol ok 2 [1,5-a] ] 2] T -7- L S A])-2- 1] F- A] -5- 1]
g d)ob] o). 7- W E A F £ -6-)-2-(1H- 5 2h5-1-Y)ol A F owto]
148> (R,E)-N-(4-((4-([1,2. 4] E}ol o}F 2 [1,5-a] 9] &] H-7-D £ AD-2-(H =
Al-ds)-5-m & 3l )y o] 2m)-7- v A F 1 - -6-)-3-(1-1 & 9] 2] | -2-
Ayol=aHolnto] =,

149> (R,Z)-N-(4-((4-([1,2,4| E&}ol o} Z Z[1,5-a] ¥ 2] H1-7- A S A])-2-(v]| &
Al-dy)-5-H & ) ) o] 1) 7-H S Al A U | -6-)-2- 5 F 2 =2-3-(1-H E
I F e d-2-d)yoka Holrol =,

150> (R,E)-N-(4-((4-([1,2, 4] E ol o}F 2 [1,5-a] 9] #] I -7-D 5 AD-2-(H =
Al-ds)-5-Fl & =)ot n)-7-H ZA AY-EH-6-U)-2- 5 F 2 2-3-(1-1 "
I & d-2-d)olAa Hoprto] =,
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[81% 8]

(871 9]

747 10]

151> (R,Z)-N-(4-((4-([1,2 4] E}ol o} £ 2 [1,5-a] ¥ 2] H-7- A £ A)-5- 5 F
L 2 2-(EA-dy)F E)otH] )-7-H FEA A UE - -6-)-2-F F L 2-3-(1-
e 3] &2 -2-)ol A Hopwfo] =

152> (R.E)-N-(4-((4-([1,2 4| ET}ol o} £ & [1,5-a] 9] 2] H-7- A £ A)-5-5F
QB 2-(MFA-dy) ¥ ) ob] 32)-7-Hl S A A U E 1 -6-9)-2- 2 F 2 2-3-(1-
g 9] Fed-2-d)of A Holwlo] =

153> (R,E)-N-(4-((4-([1,2, 4] Eg}ol o} £ & [1,5-a] ¥] 2] H-7- A 5 A])-2-l| F
Al-5-w ' 5 o] ) 7- | F Al A S 9 -6-)-3-(1-( B -dy) T 8] ©-2-
Ayol 1 Hotrtol =

154> (R,Z)-N-(4-((4-([1,2, 4] E&}ol o} & 2 [ 1,5-a] 9] 2] T -7-2 & A])-2-v] &
Al-5-wl E ol d)obu] i) 7-w Al A S -6-2)-2- 5 F 2 2-3-(1-(H ' -dy)
v Eed-2-d)ot A Hopto] =

155> (R,Z)-N-(4-((4-([1,2. 4| E2}ol o} F & [1,5-a] H A H-7-H S AD-5-=F
Q 22-v| H A H d)ob ]| ) 7- W F A A o 1-6-)-2- 5 F 2 2-3-(1-(]
2.dy) ¥ Sl Hl-2-Q)of = Folrlo] =

156> (R,Z)-N-(4-((4-([1,2, 4| E&}ol o} Z[1,5-a] 9] ] H1-7- L S A)-5- 2 2
2 2-W| EA H o] 1) 7-H EA F U EH-6-Y)-2- 5 F L E-3-(1-(H E-
dy¥] e H-2-yolAH ool =5 W

157> (R,E)-N-(4-((4-([1,2.4] ET}ol o} 2[1,5-a] Y] &) H-7- L K A])-5-2F
Q 22-v| F A F d)obr] ) 7- ¥ F A F uhF 1l-6-)-2- 5 F 2 2-3-(1-(]
.dy) ¥ F2-2-d)ol A Holnjo] =,

A1 WA A 78 T o= & ol upE 38k 19] SRk,
ofsia o B grbee 9 i YA I AANT FRAN O
HER?2 (human epidermal growth factor receptor 2)2} T ¥ A 3-8 X5 =

= agsh] e ofel g 24 8,

Al 8 el Aol A,

7] HER2S} 21§l A 3ho] 982 L33, oFa1 4 242
A8 o glof A,

*37] HER2S} 91 A gko] 7h4 4 o), (1l W g, (LR A 2%, 1k,
AN, Ao, DB, B AHFET, WA LE, THY, T
o FANEGE, THEFARDY, THYZT AU, A AAEL,
gel ok, A A S WA R, W o, SR AN S, hig B
%, e Eek Ul R B MY, AP Z T g, g
SASE, WSS v o R, B, Buhe, LA A,
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