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sfol ==y 2| n 2[4, 5-d] ]Elﬂl‘ﬂ —4(1H)—2

<65>  5-(1-(5-FFR2-4-52-3-d-3 4~ ﬂrO]ﬂﬂEii’%%é%—z—%)zi%‘o}ﬂli)—3—°}01i2§%—2,3—m]
srel =& 3] 2w = [4,5-d] ¥ 2] 7] D-4(1H)-&

<66>  5-((1-(5-FR&2-4-52-3-94d-3, 4-Tholslo| 2 AU -2-U) o &) o}m] =) 3] g W] 2[4, 5-d ] F 2 v el -
4(1D)-&

<67> 5-((1-(5-F22-4-54-3-(F g d-3-%)-3,4-tolglo| =2 FUE-A-2-L) ol &) o}r]| =) T 2] v = [4, 5-d | 7]
) P-4(1H)-<;

68> 5-((1-(5-FRE-3-(3-ZEF L 2¥d)-4-54-3 4-t}o| o] =2 FHU}ZEH-2-A) o &) oln| ) & m| 2[4, 5-
d1¥ v Y-4(1H)-&;

<69> 5-((1-(5-ER22-4-F4-3-(m-EY)-3,4-tolsto| =2 I} -2-d)dd)oln =) I 2l v L[4, 5-d ] 7] v
-4(1H)—=;

<70> 5-((1-(8-FZ=Z-1-54-2-9d-1,2-tfo|slo] EZofo] AF|wHA-3-d)dd)oln ) I 2l L[4, 5-d ] 7] v
-4(1H)—=;

<72> 5-((1-(2-9dF = -3-L) el D) obv| =) ¥ 2] v = [4, 5-d | 9] & w] W -4 (1H) -

<73> 5-((1-(5-FF L 2-4-54-3-9d-3 4-tolsto| E2 7 &1 -2-d) 22 ) ofr| ) v 2| 1] = [4, 5-d | I 2 v] &
-4(1H) -2
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74> 5-(2-(5-FRE4-F4-3-9d-3,4-TolFlo| ER ALY -2-) W Z2|d-1-) H g m| = [4,5-d] 9] 2] v d -
4(1H) -
<75> 5-(2-(8-F22-1-&2-2-(F g d-3-)-1,2-t}o] slo]| = Ro}o| 27 EA-3-A) v Z d-1-2) v 2w = [4, 5~
d19) 2] m e -4 (1)~
<76> 5-(2-(5-F R 2-4-52-3-(92]D-3-2)-3 4-tho] st m2 7 &1 -2-) A B ] D-1-2) F ] v 2[4, 5-d] 7]
2 e -4(1H) -
<I7> 5-(2-(5-FRR2-3-(3-EF 2 d)-4-52-3 4-to|slo| m R Y E e -2-) d Zed-1-) 3 2] v] = [4, 5-
d1¥) 2] m e-4 (1) -
<78 5-(2-(5-ZREA4-52-3-(n-5)-3,4-tho]sle| =2 AU d-2-) 9 =S d-1-¢) 9 2 v = [4,5-d ] 7 2] 7]
-4 (1)
81> 7-opr]e-5-((1-(5-2 2 2-4-52-3-3d -3, 4-t}ol sto| =2 L/l -2-<) ol &) o] 1) 9] 2] W] 12 [ 4, 5-d ] ]
2 e -4(1H) -

B> 7-ob w-5-((1-(5-2 224~ 4-3-(F Y H-3-9)-3,4-to|sto] =2 |} F - -2-) ol &) o] 1) T ] 1| ==
[4,5-d] 9] & mD-4(1H) -2

<83> 7-ople-5-((1-(5-F E2-3-(3-2F 223 d)-4-52-3 4-Tholsfo] 2357l -2-) ol &) op ] 1) 3 2] ]
5[4, 5-d1¥ v -4 (1) -3

<B4>  7-obH|:e-5-((1-(5-F R 2-4-524-3-(n-52)-3 4-tholgte| == A UE--2-A) o &) o}r| 1) F] 2] W] = [ 4, 5-
d1¥) g m e-4(1H) -

<85> 7-0br] =-5-(1-(8-F 2 2-1-A4-2-7d-1,2-T}o|lo| =2 o}o| A F 5 -3-Y ) o Ho}r] 1) 1] 2] W] = [ 4, 5-
d13 2 m P-4 (1H)-&;
<88> 7-o}m] =-5-((1-(2-Hd A& H-3-) ol &) o} =) J] & W] = [4,5-d] ¥ 2] v] -4 (1H) -2

<89> 7-obn]=-5-((1-(5-ZF Q. 7-4-24-3-7|d-3 4-T}o|slo| =2 A}E e -2-YU) T2 g )oln| =) J & n| L[4, 5-
d19 2 m P-4 (1H)-&;

<90> 7-0}v] =-5-(2-(5-F R 2-4-4-3-7|d-3 4-t}o|Fto| E 2 A E b -2-A) Iy S d-1-d) I g v = [4,5-d]
) H-4(1H)-&

<91> 7-0}]=-5-(2-(5-F R 2-4-24-3-(3 g U-3-¢)-3,4-t}olglo| 2 A UEH-2-A) Y S d-1-Y) v g 7] =
[4,5-d]¥ v d-4(1H)-;

<92>  7-o}n| =-5-(2-(5-F R E-3-(3-ZF L2 H)-4-24-3 4-Tholslo| E2 AU Ed-2-d) ¥ E8 d-1-) ¥ &
v [4,5-d] T H-4(1H)-=;

<93> 7-obn| =-5-(2-(5-F R R -4-& 2~-3-(n-E3)-3,4-T}o]Flo] 2 A} EA-2-) ¥ S U-1-2) v 2| £ [4, 5~
d1= 2 P-4 (1H)-&;

<94> 7-olH]|:-5-(2-(8-F 2 2-1-4-2-Fd-1,2-t}o]slo| E2olo]| A EH-3-U) A Ed-1-d) 2 v = [4,5-
d19 2 P-4 (1H)-&;

97> 4-((1-(8-FRZE-1-F-2-7d-1,2-t}o]glo]| ERolo| A FEEdA-3-d ) o &) o} 1| 1n)-7,8-T}o] o] = 2 3] 2] =
[2,3-d]¥ g nd-5(6H)-&; L

<98> 4-((1-(4,8-t}o] 2R 2-1-§2-2-9d-1,2-t}o]gfo] E R ofo] 27|51 -3- ) ol &) o} ] 22) -7, 8-Tho] sfo] ==
v e 5=[2,3-d]¥] v dh-5(61) -2

A7 8
A1l A,
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ole] ot ol A i oo eFtHow sEbsd @:

<> (9)4-((1-(5-FRE24-22-3-Hd-3,4-t}o]Flo| =2 AUYZ U -2-) o & )olu] =) F 2] = [ 2, 3-d ] 3] 2] ] el -
5(8H)—<;

<2> (9)-4-((1-(5-F 2 2-4-52-3-(F 2| d-3-¥)-3 4-t}o]3le| =2 I EA-2-) o d ) olr| =) I 2] £ [ 2, 3-
d]¥ gluY-5(8H)-&

<3> (9)-4-((1-(5-F 2 2-4-52-3-(F g d-2-¥)-3 4-tfo]gle| E2 I EA-2-) o d ) opm| =) I 2] £ [ 2, 3-
d]¥ guY-5(8H) -

<> (S)-4-((1-(5-F 2 2-3-(3,5-1}0|3
[2,3-d]3] g " d-5(8H)—2;

mlu

239)-4-5 23, 4-vho] sho] =2 AUEU-2-2) o D) ok v] 1) 3] ] 1

<5>  (S)-4-((1-(8-FRZ-1-54-2-Hd-1,2-tfo]sfo] ERofo] AF|mH-3-) o d ) olr| =) I 2] £ [ 2, 3-d ] 7] ] 1]
H-5(8H)-;

<6> (S)-4-((1-(2-HdF=d-3-) o) ol =) I & = [2,3-d] I 2] "] H-5(8H)
<7> (9)-4-((1-(6-ZF 2. &-3-(7 g d-2-) A= & -2-Y) o &) ol =) 7 ] = [2,3-d ] 7] 2] »] ¥-5(8H)--&
<8> (S)-4-((1-(7-EFLL2-2-3-EF 29D FA=d-3-) ol D)ot =) I [ 2,3-d] T & 7] D -5(8H) -2

m{u

<> (S)-4-(1-(7-ZF e 2-2-(v g ¥-2-) FA=HU-3-Y) o Dol =) d 2] = [2,3-d] 3 2] 7] F-5(8H) -2

<10>  (S)-4-((1-(4,8-T}0| F 2 2-1-24-2-7d-1,2-t}o]3le| E2olo] 2T E-3-Y) ol &) ol =) 9] 2] = [ 2, 3~
d19 g m -5(8H)-2;

<A1> (D4-((1-(8-FRE4-ZF 2 2-1-84-2-¥d-1,2-To]glo]| =R o}lo| 2T HH-3-U) o & ) o}r] ) ¥ 2] =
[2,3-d] ¥ W] D-5(8H)—<;

<12> (S)~4-((1-(5-FF L 2-4-4-3-7d-3 4-t}o|lo| =27 YEA-2-A) T 2 I ) olu| ) 9] 2| = [ 2,3~d | T 2] 7]
-5(8H)-<;

<13> (9)-4-(2-(5-ERZE-4-54-3-7d-3 4-tolslo| L2 I }EHA-2-4) I Ed-1-4) I g = [2,3-d] 7 g -
5(8H)—<;

<14> (S)-4-(2-(8-E2Z-1-54-2-9d-1,2-t}o|slo] E2olo] AF=d-3-4) I E d-1-9) I g £ [2,3-d] 9] g
v E-5(8H)—&;

<15> (S)-2-0}u =~4-((1-(8-F 2 2-1-F4-2-7d-1,2-T}o| gfo| =2 ol o| AT H7-3-) o[ &) o} =) ] 2] =
[2,3-d] ¥ W] H-5(8H)—<;

<16> (S)-2-o}u| -4~ (2 (8-F22-1-84-2-7d-1,2-T}o| gfo| =2 o}o| AT HE--3-Y)
[2,3-d] ¥ m| D-5(8H)-=

=
il

g-1-eh) v =

<17> (8)-4-((1-(8-FRZE-1-F2-2-3d-1,2-to]slo]| ERofo] 27w -3-<d ) ol &) o] =) -6-v D ¥ 2] = [ 2, 3-
d] ¥ 2 m) H-5(8H) -

<18> (8)-2-ol ~4-((1-(8-FZ2-1-%4-2-7d-1,2-t}o|slo| EZolo]| 2T HE-3-Y) o &) o} = )-6-H & ]
22 [2,3-d] T D-5(8H)-<;

<19> (S)-4-((1-(8-F22-1-F4-2-7d-1,2-T}o]g}o]| =R olo] 27 EHH-3-U) o &) o}r] 1) -5-5- 45, 8-T} o] 5}
ol=2Hd%[2,3-d]¥ v H-6- 7}@%01‘5"”

20> (9)-4-((1-(8-F22-1-24-2-Hd-1,2-T}o]glo] ERolo]| AFH Ha-3-A) o & )oln x)-6-ZF ¢ 23T &
[2,3-d] ¥ W] DH-5(8H)—&;

2> (8)-4-((1-(5-FRE-4-F2-3-3d-3 4-tolslo| ER2FpE 3 -2-<d) ol &) opr] =) -6-ZF L 2] 2] = [2, 3-
d] 9] 2 md-5(8H) -2

<22> (9)-6-FZZ24-((1-(5-FZZ-4-54-3-9d-3,4-t}o|slo| =2 A YFH-2-A ) o &) o}n| 1) 3] 2] = [ 2, 3~
d139 g m ¥-5(8H)-2;
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<23> (S)-6-ZF22-4-((1-(8-F22-1-22-2-7d-1,2-tho]g}o| E Zolo] AF &3 -3-A) o &) o} ) T T &
[2,3-d]¥ 2] v d-5(8H)-<;

<24> (S)-6-F22-4-((1-(4,8-to] F 2 Z-1-4-2-9d-1,2-t}o|5lo] = Zo}o] AT = -3-U ) o & ) o} 1] =) 1] 7]
=[2,3-d]9 g H-5(8H) -2

<25> (S)-2-o} 4~ ((1-(-ZFF L 2-3-(FYPd-2-D) A=A -2-) o &) o}m ) ] 12 [ 2, 3-d ] ) 2] v] D -5(8H) -
.9_'

<26> (S)-4-((1-(6-FF 2 2-3 4-t](F e d-2-) FA=d-2-d) ol &) ohm ) 9 2] = [ 2, 3-d ] 9] 2] 7] -5 (8H) =

<L27>
(9)-4-((1-(6-EF L Z-3-9d-4- (I F-2-d) FAEd-2-) ol &) o} ) T E| = [ 2, 3-d | F] 2] 7] H-5(8H) -2

28> (9)-4-((1-(6-FF L E-4-22-3-(¥Fd-3-¢)-3 4-T3| =2 UYZH-2-d) o &) oln| =) 3] 2] = [2,3-d ] ]
2 n9-5(8H)-<;

<29> (9)-4-((1-(6-ZF 9 2-4-22-3-Hd-3,4-Us| =2 A} = -2-d)d &) olu| =) H g £ [2,3-d] F 2 v d-
5(8H)-<

<30> (9)-4-((1-(6-FF2LZ-3-(3-FF L2 HE)4-54-3 4-3| =2 FUYZFH-2-d) o &) olr =) J 2| = [ 2, 3~
d]9 2" 9-5(8H)-&;

B> (9)-4-((1-(5-F22-3-(2-F 22 A )-4-2-3 4-T3 =2 A }E=A-2-A)d D)o} =) I ] £[2,3-d] 7
] H-5(8H) -2

<32> (9)-4-((1-(6-ZF L E-4-%4-3-(JEd-2-dre)-3 4-T3| =2 A UYZH-2-d) o &) oln| =) | & = [ 2,3~
d]19 2" Y-5(8H)-&;

<33> (9)-4-((1-(5-FRZ-3-(Fgd-2-d)FA=H-2-d) &) olv| =) A £ [2,3-d] F 2] W] F-5(8H) =

<B4>  (9)-5-((1-(5-F 2 2-4-%4-3-7d-3 4-t}o]slo| =2 A }= 2 -2-2 ) o & ) o} ] 1) -3-m| & -2 3-T} o] 5} o] =
29 gn %[4,5-d] 9 2" -4 (1H) -2

<35> (9)-5-((1-(5-F 2 2-4-82-3-(IH-3-¥)-3 4-t}o] sto| =2 F UZH-2-) ol & ) o} ] 1 ) -3-w & -
2,3-t}olslol =2 2l v X (4, 5-d] ¥ & v T -4 (1H)—2;

86> (S)5-((I-(5-FRE-3-(3-FF L2 E)-4-52-3 4-tolste] m2 A yE 3 -2-) ol &) o} 1) -3-v & -
2,3-tholstol =g v| %= [4,5-d] T 2| D-4(1H) -

37> (S)-5-((1-(5-F224-4-3-(m-EH)-3,4-vo|slo| =2 7 YEU-2-d) o & ) o} 1| 1 )-3-w| & -2, 3-T} 0] 5}
olmg2 3 g n % ([4,5-d] 3 2 v Y-4(1H)-<&;

<38> (S)-5-((1-(8-F22-1-=4-2-¥Hd-1,2-t}o|3fo| = Zo}o] A F mH-3-L) o &) o} = )-3-w & -2, 3-t}o] 5}
olmg 3 g n % ([4,5-d] 3 2] v P-4(1H)-&;

<39> (9)-3-wE-5-((1-(2-3d A ==-3-) ol ) o}m| :=)-2, 3-t}ol efo| == 9] g v ;= [4, 5-d | 9] 2] 7| D -4 (1H) -

<40>  (S)-5-((1-(4,8-tpo| F R 2-1-54-2-Hd-1,2-T}o] dlo]| =R o}o]| AF 5 -3-Y ) of| & ) o} | 1= )-3-w| E] -2 3-
tholslol =2 H @ u| E[4,5-d] T &) v H-4(1H)-2;

41> (S)-5-((1-(5-FFL2-4-F4-3-¥d-3 4-t}o]slo| =2 A UYZ-2-U ) T2 I ) o}r] 1 )-3-1| & -2, 3-T} o] 5}
ol=2ygn %4, 5-d]¥ g ud-4(1H)-&

<42> (S§)-5-(2-(5-FR2-4-8 4-3-#d-3,4-T}o|slo| =2 A} ZH-2-9) F 27 d-1-9)-3-1| & -2, 3-t}o| dlo]| =
23| %2 [4,5-d]3 I n D-4(1H) -

<43> (S)-5-(2-(5-FZ24-2~-3-(F 2| d-3-9)-3 4-T}o|slo| 2 A UZH-2-)J S gd-1-9)-3-H & -2, 3~
tholstol =2y g|n| 2[4, 5-d] 3 & m]d-4(1H)-<;

44> (9)-5-(2-(5-FRZ-3-(-FF L2 HE)4-54-3 4-Tho|slo| 27 YEH-2-A)F Z2|d-1-d)-3-1 & -
2,3-tholstol =2 1) gl m] = [4,5-d] ¥ 2 | P-4 (1H)-&
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45> (8)-5-(2-(5-FERA-FA-3-(m-5)-3 4-tolste| R A UEd-2-) v E2| d-1-9)-3-# 2 -2, 3-T}]
slol =29 u E[4,5-d] & u H-4(1H)-<;
<46> (9)-5-(2-(8-FR2-1-%4-2-9d-1,2-t}o] sfo] = Zofo] 275 ¢ -3-) ] Ze|dl-1-%)-3-m & -2, 3-t}o| 3}
o2y u x=[4,5-d] 3 & mH-4(1H)-;
<48> (8)-7-0}u] -5-((1-(5-F 224~ A~-3-7d-3,4-T} 0] Flo| E2 A ZH-2-A ) o & ) o} 1] . )-3-1] &) -
2, 3-tjo|slol =2 v 2| v 2 [4,5-d] 3 2 v d-4(1H)-<
<49> (S)-7-0}u] -5~ ((1-(5-F 2 2-4-F4-3-(F g d-3-Y)-3,4-to|slo| =2 A YE 7 -2-A ) o & ) o} 1] 1) -
3-w|el-2 3-t}o|slo| =2y g v =[4,5-d]3 & v P-4(1H)-<;
<50>  (S)=7-0op| -5~ ((1-(5-F R 2-3-(3-FF L2 H)-4-5 23 4-tfol o] ER A upEd-2-2 ) o &) opw] ) -
3-w€-2, 3-tolsto| =2y Eu| = [4,5-d] 3 & 7| H-4(1H) -
B> (S)T-obH -5 ((1-(5-F 22 -4-52-3-(n—5 1) -3, 4-Tol sfo| = 23 pE 1 -2-) o &) o} ] 1) -3-vi & -
2,3-trolslol == u &) 2 [4,5-d] 9 1| Pd-4(1H)-<;
52> (S)-7-ob| -5 ((1-(8-F R R-1-54-2-7d-1,2-t}o| sle| E Rofo] 475 -3- ) ol &) o] ) -3-w D -
2,3-tholstol =2 3| g] v = [4, 5-d] 9] 2] 7| P-4 (1H)--&;
<53>  (S)-7-o}n =-3-H =& -5-((1-(2-H I F =H-3-L) o & ) o}m] 1=)-2 3-T}o] dto] =2 v | W] 3= [4, 5-d | ] & m| -
4(1H)—=;
54> (§)-7-01] e=-5-((1-(5-FF L 2-4-%4-3-9d-3, 4-to|slo| =2 A Y& -2-d) =2 d )o}u| 1 )-3-v & -
2,3-Troldlol =2yl g v % [4,5-d] ¥ 2 n| Q-4 (1H)-&
<55>  (S)-7-o}n| e-5-(2-(5-F R 2-4-§2-3-3d -3, 4-t}o] lo| E 2 I E H-2-) ¥ 2 W-1-9)-3-v € -2, 3-
tholalo| =2 @ u| E[4,5-d] 7 g ] H-4(1H)-&
<56>  (S)-7-0t]=-5-(2-(5-F 2 2-4-F4-3-(F P d-3-Y)-3,4-tolslo| =2 A YEH-2-d) &2 d-1-d)-3-
W g-2 3-tolsto| =2 & m| & [4,5-d] ¥ 2w Y -4(1H) - ;
<57> (9)-T-0b] e-5-(2-(5-F 2 2-3-(3-FF 227 d)~4-§4-3 4-To|glo| m2 A EA-2-9) ¥ Za] d-1-9)-
3-m€l-2, 3-t}o]sto| = 23 gl v = [4,5-d] 9] 2] v] P-4 (1H)-&
<58> (§)-7-0t]=-5-(2-(5-F 224~ 4-3-(n-EH)-3 4-To| o] =2 AYEH-2-A) 9 Zgd-1-Y)-3-H &~
2,3-trolstol =2 9| gl v = [4,5-d] 9] 2] #| P-4 (1H)--&;
<59>  (S)-7-o}n| =-5-(2-(8-F R Z-1-F4-2-¥d-1,2-to|glo| = Rojo] 27 = H-3-A) I ZF d-1-Y)-3-H &~
2,3-tholstol =2 3| gl v = [4,5-d] 9] 2] 7| Y -4 (1H)--&;
<60> (S)-5-(1-(8-FZ=2-1-4-2-7d-1,2-t}o] 3o = Zolo] A F|EA-3-U ) o do}n| 1= ) -3~ & -2, 3-T} 0| 5} 0]
c2ygu 2[4, 5-d]3 g nH-4(1H)-2;
61> (9)-5-(1-(8-FR2-1-22-2-7d-1,2-t}o]|5}o] = Ro}o] 27 = &A-3-2 o & o}n| 1= )-3-ZF 272 3-T}o]3}
ol=2 9 n [4,5-d] 3 Fr H-4(1H)-2;
<62>  (8)-5-(1-(8-FRE-1-F2-2-¥d-1,2-to|gto| =R olo] 7] 5 l-3- ) o dopr] 1) -3-Alo| SR L2 -
2,3-t}olgtol =2 3| gl m]| = [4,5-d] 9] 2] 7 P-4 (1H)--&;

<63> ($)-5-(1-(8-ZF 2 2-1-2-2-7d-1,2-t}o] 5fo] = R o}o] 2 F =@ -3-2 o] & o} 1| 1= )-3-A}o]| S 2wl &l -
2,3-tholslol = w2y gu| = [4,5-d] 3 2 v P-4(1H)-&
<64> (S)-5-(1-(8-F 2 &-1-4-2-3d-1,2-t}o| slo] =& o}o] 4 F] & -3-U ) o & o} 1] 1= )-3-0} 0] A 3 72 37—
2,3-tholslol = w2y gu| = [4,5-d] 3 2 v P-4(1H)-&
<65> (9)-5-(1-(b-EF 2 2-4-8-3-¥d-3 4-t}o]slo| =2 FUYZEH-2-U ) Z 2 Holu| 4= )-3-0}0| AL 2 I -

2,3-tholstol =2 1) g m] = [4,5-d] ¥ 2 | P-4 (1H)-&

<66> (S)-5-((1-(5-FRZ-4-FA-3-9d-3 4-tho|sto| E2 A UYZU-2-d ) o & ) o}v| ) F v E[4,5-d ] F g V]
—4(1H)-<;
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SE53 10-1845931
<67>  (S)-5-((1-(5-FRZ-4-24-3-(F g d-3-9)-3,4-t}o]slo| =2 A U= -2-) o & )o}lm] . ) 9] 2] v 2[4, 5-
d19 g m P-4 (1H)-&;

<68> (9)-5-((1-(5-FR2-3-(3-ZF 0 27 d)-4-L 4-3 4-T}o|slo| =2 A UYZ AU -2-) o & ) o} 1| 1) F] 2 v &
[4,5-d]¥ 2lu]d-4(1H)-<;

69> (9)-5-((1-(5-FRZ-4-82-3-(n-52)-3,4-t}o] Ffo| =2 F JZ= & -2-2 ) o & ) o}n] 1) 3] 2] 1] = [ 4, 5-d ] 3]
g A-4(1H)-&;

<70> (8)-5-((1-(8-F R E-1-FA-2-9d-1,2-Tfo| dto] ERofo] aF| = -3-<) ol ) o} v 1) 7] 2] W] 2[4, 5-d ] 7] 2]
] -4(1H) =2

<72> (S)-5-((1-(2-AdFAEH-3-) ol &) olr ) I 2 v =[4,5-d] ¥ 2 v -4 (1) -;

<73> (S)-5-((1-(5-FF L 2-4-4-3-9d-3 4-t}o]sle| EEFAUYZA-2-H ) 22 I ) olu| 1 ) I 2| W] &[4, 5-d | F] ]
v Y -4(1H)-&;

<T4> (S)-5-(2-(5-F R 2-4-54-3-7d-3 4-tfo]sle| =2 AEd-2-d) v ¢ d-1-¢) 9| 2] W] ;= [4, 5-d | 9] 2] 7]
I-4(1H)-<;

<75>  (9)-5-(2-(8-E R 2-1-42-2-(FFH-3-)-1,2-t}o] FFo]| E R o}lo] 27 @ -3-U) T Eg¢-1-) I g &=
[4,5-d]¥ 2] u]d-4(1H)-<;

<76> (S)-5-(2-(5-F R 2-4-2-3-(¥ g d-3-9)-3,4-t}o| sfo| =2 A} ZH-2-A) ¥ S d-1-Y) 2] v =
[4,5-d]¥ v d-4(1H)-;

<77>  (§)-5-(2-(5-F2Z-3-(3-EF Q2 d)-4-4-3,4-Tolslo| E2 I UYEHH-2-U) I Ed-1-Y) I | =
[4,5-d]¥ 2] ud-4(1H)-;

<78> (9)-5-(2-(5-FR24-F42-3-(n-EY)-3,4-Tolslo| =2 }E-2-d) I Z d-1-d) I g 7| = [4,5-d] I
g d-4(1H)-&;

<Bl> (§)-7-°1| =-5-((1-(5-F 2 2-4-24-3-Hd-3,4-To|sPo| =2 ZFU-2-A) o &) o}u| = ) A 2| 1| = [ 4, 5~
d19 2 m P-4 (1H)-&;

B> (9)-7-01H] e-5-((1-(5-F 2 2-4-F4-3-(F 2| d-3-9)-3,4-To| sto| 2 A} £ -2-A ) o & ) o} ] 1) 7] 2]
v [4,5-d] TP H-4(1H)-=;

<83> (S)-7-oF| w=-5-((1-(5-F R Z-3-(3-ZF 229 d)-4-2 -3 4-T}o]slo| =2 A YEU-2- ) o &) o}m] 1= ) 7]
2 =[4,5-d] I m)H-4(1H)-=;

<B4>  (S)-7-o1 -5-((1-(5-FRZ-4-24-3-(m-E9)-3,4-T}o|slo| =2 A Y ZH-2-A ) o & ) o} ) ¥ g 1| =
[4,5-d]¥ 2] ud-4(1H)-;

<85> (S)-7-0}) =-5-(1-(8-F E 2-1-2 4-2-9d-1,2-t} o] sfo]| =R o}fo] A F H & -3-Y ) o doln| 1) 3] g v =
[4,5-d]¥ v d-4(1H)-<;

<88> (S)-7-ohn] -5-((1-(2-HA L A=d-3-L) ol &) obu] =) J 2] v =[4,5-d] ¥ 2] v -4 (1H) -2

<89>  (S)-7-o}u] =-5-((1-(5-FF L 2-4-54-3-9d-3 4-T}o|slo| EE AU H-2-Y) ZE ol ) v gl u| &
[4,5-d]¥ 2] ud-4(1H)-<;

<90> (S)-7-o}u]) e-5-(2-(5-F R E-4-24-3-Hd-3 4-T}o|dlo| =2 A U}EH-2-) v ZSE d-1-d) g v &[4, 5-
d19 2 P-4 (1H)-&;

<91> (S)-7-o}m] =-5-(2-(5-F E2-4-54-3-(F Y P-3-9)-3 4-to|slo]| = 2 A Y= -2-d) v Z2 d-1-¢) I g
v % [4,5-d] T H-4(1H)-=;

<92>  (9)-7-0}H| x-5-(2-(5-F R Z-3-(3-ZF 9 2 7d)-4-8 4-3 4-T}o]slo| E2 A YE U -2- ) 1 2]
v %= (4,5-d] 3 2 e H-4(1H)-2;

RV)

-1-9)

<93>  (9)-7-oH] -5-(2-(5-F R E-4-24-3-(m-5F)-3,4-t}o|sto| m2 A} EH-2-A) v S d-1-Y) 2| v =
[4,5-d]¥) 2] d-4(1H)-<;
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<94>  (8)-7-o}H|x-5-(2-(8-F R B-1-24-2-7d-1,2-T}o] dlo]| E R olo]| A HH-3-U) B Zgd-1-Y) I g &=
[4,5-d]¥ 2lu]d-4(1H)-<;

<97> (S)-4-((1-(8-F 2 E-1-&4-2-9d-1,2-t}o]slo| =R olo] A FxH-3-Y ) o & ) o}n| = )-7, 8-T}o] 5}o] =& 1
2 =[2,3-d] 92 H|d-5(6H)-&; &

<98> (9)-4-((1-(4,8-TFo] 22 2-1- 2-2-3] d-1,2-Tho] s o] = Zo}o] 2:7) 35 2 -3-21 ) ol & ) o} 1] 1) -7, 8-T}o] 5} o]
292 %[2,3-d] 3 Hd-5(6H) -

AT 9
sl7] sk 1B ®AEH = F3HA 3%

[3}3h2] 1B]

i

PG. _~._ _R?
NTA
P
— _RS
R °N” °N

R s

(371 s}k 1Bell A,
==, A, R, R, R, R 2 RE A1 2hst2) 1014 43 vhs} 2a; 2

PGE t-FE2 A7} (Boc), ZFRMA LA (Cbz), 9-ZF o ddWE 2 A7} d (Fnoc), oFAIE(Ac), MZU(Bz),
WA Bn), p-HIEAMAPNB), 3,4-ThelHEAMZADMPM), p-HEAHALD((PMP), EH(Ts), 2,2,2-EFZZ
EAZMRH (Troc), 2-EZvE A EAIFIE D (Teoc) F ol SAIF R L (Alloc) 2 O] FoA] = T2 HEH A
= 159 ofFl Bg 7)o},
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o
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SS50l 10-1845931

NEE SgEe Azas SASA 8):2 walt A1) S8t 12 EAHE S5Ee) A2y

POCI3 RCH2 MgX cl CrOs ¢ Q
2
\
J\ S J\ £ 2 J\ 13 R1J\N/ cl
2 2A 7
PG. PG. R?
PG NH2 DMF-DMA NH O ., NT S
=
& "'&f%?/ Y
=) = R1J\N/ OMe =5 T R1J\N/ OH
11
8 10
3 RZ
HN/R HN™ ™
4
R RS N| ~ (o}
3
2C R1J\N/ N/R
=3 8 4
@7 R\)\Rs
12 1a
(7] JE&2 1o A,
PG+= o}l X % 7](Protecting group)©]al
spsha la® BAIE = SFES AT 33 144, === 7} o]FAFola, AZF v©AQl e 19 fEA o]

|, R, R, R, R 2 RE A3 Aeld vie g,

tlo

Az

spsta] 2AR FAIEE St ET 3 UR FAEE EES WSAIA sk 152 HAEE IEE
A

A Aze gehy 162 fAIH= shghea stk 1602 FAE = sgdes WAl A gehy 17
= FAHEE getes Alxsks dAEA 2);

A7) @A 201 AR BeA 172 FAEE SgEY 3ok B BAEE JFES 97 EA skl WeA
A s8] 182 BAEE SFES Axdt dA(HA 3)
A7) A 3ol AlzE ek 187 ®A 1 s3eat steby 192 EAEE SPES WHAA e 208
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SE53d 10-1845931
(W2 2]
PG..
c o cl o NH O
S0,Cl, R2-NH, PG- NHZ R2
N‘ - H 14 NI N oa 16 N‘ N H/
R1)\N/ cl =21 R1J\N/ Cl e 2 )\ o7 3 R1)\N/ cl
2A 15 17 18
R3
HN™ e
CH,0 POy R Re RS PeN N HNT N
X _
)N\)I&o AL R e AL R
Sl 4 1 = Sl 5 R N7 °N R "N” 'N
RN el 4\)\ R‘,\)\
R RS RS
20
21 1b
(7] 9EE-2] 204,
PGE= o}¥l B3 7] (Protecting group)°]il
3heh bR BAEE =S A1FY s 1A, === 7} dddgela, A7F A&l 8EHA 19 fFEA 0
o, R, R, R, R 2 RE AN gelst uiel 2.
A3 12
3h7] whg-2] 3o YERA ule} o)
steta 242 FAHE SEEY I 42 IAHE FFEES THEAA 85 152 BAHE IRES Ax
st @A (EA 1)
A7 @A oA AzxE ek 152 BAHE ﬂﬂ 7 gpeka] 222 gAY e SRHES WESAlA e 230
2 FAEH e ES Axste SAEA 2);
7] A 204 Al sfsh2] 2302 gAY E EE e 202 ZAEE SES 47 EA4 Sk jRE
AlA 3}k 1c2 BAEE IFES Axzste 9Al(HA 3);E Xste A1 3hsky 12 gAHE s
o] Az
[QFS-2] 3]
3
P N HNTSN
¢ o $0,Cl, ¢ o HaN" SN-HCI HNT N R¢ RS "1)\/[&0
N™ ™ H 14 N™ ™ cl 22 N7 [0} 2c 3
J‘\ = 1)|\ = 1J|\ > R1)\N/ N/R
RN el ga1 R ONT cl G2 RN el G s R“\)\Rs
2A 15 23 1c
(Z7] JE&2] 3ol A,
3heh 1e® BAEE =S A1FY sehA] 1A, === 7} o|sAaFela, A7F A& 83 19 fFEA o
o, R, R, R RS Al A Aelg ulel 2.
A3 13
A1&e] sjsh 12 4’\1?"6 SHHE, ole] F3) o] A EE o]o] dEHoR FHEVISI HS FEAEOR
shete, o AUkAY Az 2 wrd =@ HZE(CoPD), HE, AA, A 713AE, g 9 954
23, HS, 93 *}Ei‘ﬂﬁ%, Fud, Hxdd, g9, 71, 97 2 713A] GFF5o R o] FofA e To
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[0001]
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gl

1 x| AY

ol A& 9 (lipid

o
el

°]

=

=

A4 HZ(1ipid attachment)E

) (specialized compartment)
AEEe] Xd gligo] A

g

E

=

o

R

Al

93]

&}of (anchored)

[e)
(hydrophobic transmembrane anchor)X. Ul 9hof

(Phosphatidyl Inositol)
(prenyl link)el] ¢

I
(float) gz
YERA

raft)o] 2}
(detergent)oll

[0003]
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)A
proul

a2 (enzyme) E°] 714
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[0007]

[0008]

[0010]

[0012]

[0014]

[0015]

[0016]

[0017]

[0019]

=
WAAE B2 WA 7)x] oA, wx] thE gMAES B Ro} QlakstE R Al s Holth
NG Ao FoJsls B2 A3t g45S MXET AE W] EW(intracellular surface) A& "&EH-9q
Ak, ME EH F8A|(cell surface receptor)’} AstE o] = A7 WA E(membrane-associated
protein)o] QIAStE ™, o] 1ikstd H97F &2 wriye Bl duldEe] A3E-97E "t B2l dul R Eol
r

2 3
ALY Ul AYEA 2L GAZ £ AE AL PYE PR ot ATIA wol AY F

E2FE DO Al E 3-7| oA (PI3 kinase; PI3K)w= @ thal (A x5 <Qlibsist= A2 7lYolAl(lipid
kinase)ol™, A ZEME(cell survival), AZHAD(signal transduction), HZEZ F3=XZH(control of
_]

membrane trafficking)gollA F&3 J&L s}, ol XHd EA7F AW, &, 954 3, Aty A
3l So] AT,

F

3 -EANXYS} TANO|LANEES 53 AX AsHGe g AX g, dE 59 o AxAS, A4F <
A AEAE, 4% 2L Ay BEdn. oE IAxE NadY AAES AYdse IS e axdl
PI3 Z1vobAl= 2, olx=AlE 19l 3'-0HolA Zadte]do] A E(P1) 2 19 £A¥ S} G248 d4ts}
Al7IE vtelel 2] Fgdid 9 A 1A} F8A HR2A JlvterAlel vt o R FRlF it

PI3 7lvtolal &Adste] 12k Ad=Ql E2tE ol 5-3,4,5-E2] X Ao E(PIP3) ¢] 2 vddh A=5o=
AEE AEd o 7kt of7lele g A QA B v A5 A, 328, JAdAEEd 9 &
Aol B F&AE 3 Asdgo] ¥, webA PI3 ZlvobAle] @4t TP AR AL obd A g =
TG AE BW £ A dud AzAY F U2 Jehdth, a2, PI3 7)vbold] S ss
AE GG, olE, st 9 AEAEALE v Qe A ghgo] #holdit),

PI3  7lyolAdle= EXxTEHo|AES  o]:AlE HYFEE(inositol ring moiety)e] 3¥W  HX(3-0D)E
ATP(adenosine triphosphate, o}dl:=Al EZ|EAHO|E)E o] &3l AAisiA7]= adolt;, FAHo=Z, PI3
FIgelAl = Z2TEY o]lAlElo]E=9] o|:AlE 1EY] 3'-0H fXE <Jitstste] PIP2E PIP3ZE  QI4bs)

Al7]1aL, o] PIP37} Z¥A~E™ A4 (pleckstrin homology)S X33t X2 E|Ql 7)yolAl(protein kinase) &
o] RARLAZA 7|5 Frh. olF ZEEHXQ 7]4‘-’”“*01 e %4‘3—8 Ax715S x=4dsA €4, PIP3 2
3t 229 FYyolAlE F 7Y F83% Flo] MY/E L 7|upolAlQd AKT E+ PKB(protein kinase B)o]H,

58 ge&2EZHO nlOR, GSK3B, Foxo 3a, p7OS6K‘%1 NF-kB= 00}011 ME] A AL BId5S
J

PI3 7ltpotAl o] 7] AAl B 4 F29S5 &l PI3 7IvtobAl7} p85 R pll0 MEFH O o] Folxl o] o]k
AdE dobdllth. ME ded 2 7% ZIeer Fds To] 9lar, Fds 12 S A9 S 1B

[¢) =
2R,

Jm
9,

2,
o

2 1A9+= PI3Ka, PISKB, PIKS7F Y, = 1A= FE£A go]ZA Z]YolAl(RTK, receptor

tyrosine kinase)?] UW&2E#olty, Fg~ Bl PIKy7F 93, ¢ ZREHSQ A 48&A(G protein

coupled receptor)®] th&AE-o|tt, 1S Hrjo] 110 kDa &1 MERFH L 24 MBRFYOR o]Fo)x] 3]

}.

Hop FAAem, 308 F0) HEFH, = pll0a, pllof 2 pllos = ATP 75?; W I(ATP binding domai

n)& E3etL, 47 w43 =W JEFY p8sst AsAget, ¢&A BEA 7lvtolAle] & &dstE = wk
x4 MEHY plo1% ”£Z”lo}ft1 | =44

, %HW G-t e o3 grdslter).

A Tuele A FWH F&A F-ZH(anchoring)dtA 3= TS F&3Hc).

ATP Ago] A=W, PIP2¢] <lAkE7} A|¥ar, PIP3E AAEA &e=vh. 23w AKTe 28 o3 24 &
o] Aazdbe] F-Z(anchoring) st &shAl Ho] 7]5& 3HA EetA "k, weba, o] FHul AEAFH H o]

g YAste Blo] FEsTe] F8 B2l F shuolt).

z2 o] o5 PISK zhzte] e e ®3k ds Aolsitt. PIsKa

HbhH | PIKy = F2 wWd ol Bdyy, <5 (skeleton muscle),

g

74, Q1 7kA
2 PIKB = FHHAS x4 BX

7~ =
v, #H A (panceas) %L A oAM=

il
5 Hd
1-' froy

dAET. PIKS &= oA (spleen), F(thymus) % ZHxFqugt
(peripheral blood lymphocyte)olAeF R&AF 1 Qit}, o]l dte sjelo & Mol PI3Ka H PIKBE I3 A3
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[0020]

[0021]

[0023]

[0024]

[0025]

[0027]

[0029]

[0031]

[0032]

S=50l 10-1845931

TA7F A3, PIKy e PIKS= FrlEl2A EA(rheumatoid arthritis, RA), F3F2(systemic lupus
erythematosus, SLE) ® g9t (hematological malignance)®} 28 A HAA A8l (adaptive immune system)Z}
Fardel A,

TAFoR, plloae EdRelZ HE 318 F oA AT, dE B9, g3 TF =
A5, dd 2 el 50%9F Aol
el A Aol JSltt. pllop

AgA A=A eI dow, 7] ArhHAd deels FriEaA Bdd E=e A S

EF, plI06E AHEEI] B E T AE BYBA A4 AL FAT  glom, et §7 EF 5F
T ool 2 FHlE £FF 5F FEOIE PRA0R delsin, G-Ik W) nw AL Sugsie R4 A
SE fuEe WEMonE, pllost Avtiey As 2 del=r)E T o5 AHAL % v
AFA 94 AWl Bolat: Aowt IAW tad AN AFH wee] F4 AN Fgen
ek, old@ Ade RwHse AozA, FANH P L Fey 484 F 0hE ASF AFRE ol
9 pl105 EA BHE delEst A Fobsa Avk w@, wEkel oAle, W 9vw FEY % 43S
AgE U A4 mEdA 4F 2 AR folsl AMAYE Ao tehth. PIKs o wUZE GA

e Fofsto]l WA, ofx 7)Aol tf ¥rExl AL oA Rk, TE
pl10 6 -AKT-mTOR A 27} 3714 S IANEE ARA 7|3, BIAI|ES 7% 2 AEL AsAA WY ihee
AskA1 71T}

AR AtHAAS T 553 RS oYXk b #HAd #HZA3H(chronic obstructive pulmonary
disease, COPD)ollA PI3KS = <2F3}-AKTS] F=o] & WbASktE. o]+ PI3KS 2 <lAksl-AKTe] a1
7} Z

FE P WY AT W ohe YFIE po]

2

olou}z}, PIK§Y JAl= Fvulel=A TEA(rheumatoid arthritis, RA), F3F(systemic lupus
2> Bk oy} b #H#|Ad #H &3 (chronic obstructive
=]

pulmonary disease, COPD)¥} & WkA H] 27t A S o] xR AHEE 5= dusE AL 9udic),

FH < P13 ZdebAlel diste] deld oz JAsE adE YEld 5 e At xR IHES Ese o
TARF vuHa glon, FAFoR, EFEE 1o PIK &4 oA A4S Bistn g add F83 343
B WAt 9, EFHES 20w 4-REEZE=-X3E o|3h2] dHZold ggtEo| PIK &4 A axrt
A= 7IABkAL Qlvk

oo, ¥ W5 A e F2E JHAHA PI3 7UelAlE AuH oz AR e arE YEhe
shetES AMEsy] Y8 =93td F, 54 729 sHZo fF=A PIK o, B, § E yol diste A
Hog AAstE myE Holw, 53], PIK § E yd tiste] AAstE a7 5 AS oz,
PI3 7IvfobAl el Aghe] oy 2 X858 o3y dERZ AMSE F dves AL dolya 2 IS gt
Atk

Y7 e#3

¥ oage) 2He dezold fEAl, ol B olgAA E: oo MR el F& AFeHE A
oIt
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=
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[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]
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47> 5-(2-(5-FRZ-4-%2-3-(n-E9Y)-3,4-t}o|slo| 2 A} EH-2-9) F 27 U-1-9)-3-1| & -2, 3-T}o| glo| =
2981 %=[4,5-d] 9 2" H-4(1H)-&;

<48> 5-(2-(8-FR2-1-F2-2-7d-1,2-t}o]lo| =R olo] AT EH-3-Y) I E¢
297w % [4,5-d]¥ 2 m D -4 (1) -2;

<49> 5-(2-(5-F224-&A-3-7d-3 4-t}o]slo| 2T EZ[2,1-1][1,2,4] E] o} -2-) 3 g gd-1-4)-3-1
gl-2, 3-t}olstol =2y g| W] = [4,5-d] ¥ & v P-4 (1H)-2;

<50> 7-opr| ke-5-((1-(5-F 2 2-4-524-3-3d -3, 4-to]sto]| E2 3571 -2-<) ol & ) o} ] 1) -3-m & -2, 3-t} o] 8}

RV)

-1-¢)-3-w"-2, 3-t}o] o] =
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[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

SSS0l 10-1845931

o] ==yl g n| &= [4,5-d] ¥ W I -4 (1H) -2

B> 7-ob k5= ((1-(5-F 2 2-4-52-3-(9] g 1-3-9)-3, 4-tho| sto| =2 # yp& 7l -2-) o &) o v] ) -3-vl & -
2,3-t}olsle] =2 v gl =4, 5-d] 5] 2 W] HF-4(1H)-2;

<52> 7-opm-5-((1-(5-F R 2-3-(3-FF L2 d)~4-F -3 4-tfo] gto] E 2 71 E 72— ol ) o] =) -3~
gl-2, 3-tfelatol =23 2] v 2[4, 5-d ] I 2] D -4 (1H) -

<53> 7-ob] 2-5-((1-(5-F 2 2-4-52-3-(n-EF2)-3, 4-to] sto| E2 T 5 1-2-) ol &) o} 1) -3-v & -
2,3-t}o]sle] =2 v gl =4, 5-d] 5] 2w HU-4(1H)-2;

<54> 7-opr| ke-5-((1-(8-F B 2-1-52-2-3d-1, 2-to] slo] =2 ofo] T = 1-3- ) o & ) o} 1| 1) -3-7 & -2 3-1}
olslo] = 2] 2w % [4,5-d]¥] 2] W] P-4 (1) -<;

<55> 7-obr] 2e=3-m " -5-((1-(2-F 7 = 91-3-) ol &) o} 1) -2, 3-rho] sfo] == v 2] W] = [4, 5-d | ¥ 2] | |l -
41—

<56> 7-oh| e-5-((1-(5-FF L Z-4-54-3-9d-3 4-to]slo| R £/l -2-%) T2 3 ) o}y 1 )-3-1 & -2 3-1}
olslo] = 2] e v = [4,5-d]¥] 2] v P-4(1H) -

57> 7o ke-5-(2-(5-F EEA-5 -3 E-3 4-tholsto| R F U E R -2-) v 2 d-1-9)-3-v €2, 3-t}o]
stol =2y 2| v % [4,5-d] o] 2] v W -4 (1) -

58> 7-ob| le-5-(2-(5-F B R2-4-52-3-(I] FH-3-U)-3, 4-to| ol = A uE-2-d) I S P -1-d)-3-v 2
2,3-tholste| =2 u gn (4, 5-d] 9 W] d-4(1H)-;

<59> 7-on| e-5-(2-(5-F R E-3-(3-FF L&A H)-4-54-3 4-to]ste| R A UE--2-) I =2 d-1-%)-3-v|
g-2, 3-tfelatol =23 2] v 2[4, 5-d | 7] 2] D -4 (1H) -

<60>  7-oh]:-5-(2-(5-F R 2-4-52-3-(n-E )3, 4-tpol o] ER I UER-2-A) v E 2 H-1-)-3-7 € -2, 3-
thoslel = 232l u] &[4, 5-d] 9] 2] v ©-4(1H)-2;

<61> 7-0bH| = -5-(2-(8-F R E-1-F2-2-7d-1,2-T}o| glo| ER ool AF 5 -3-U) ¥
2,3-tholsle| =2 a gn (4, 5-d] 9 W F-4(1H)-;

X
il

2 d-1-9)-3-v<-

<62> 5-(1-(8-FEZ-1-F4-2-#d-1,2-t}o|slo| =R oo AT ET-3- ol do}r] =) -3-o| & -2, 3-T}o| 5l =2
vl g n) =[4,5-d] ¥ 2 v Y-4(1H)—2;

<63> 5-(1-(8-F2Z-1-&4-2-Hd-1,2-t}o]slo]| =R olo] AF EU-3-Y ) of| d o] = )-3-Z 2 F-2 3-T}o|5}o]| =
23 n=[4,5-d] 131‘1]"4 -4(1H)-2;

<64> 5-(1-(8-F22-1-L2-2-Hd-1,2-T}o]slo]| EZolo] A HE-3-U) o Ho}n]| = )-3-Alo] F2 T2 H-2 3-T}
olslol =2y BN = [4,5- d g2 u) Y-4(1H)-<;

<65> 5-(1-(8-FZZ-1-%4-2-¥d-1,2- D}O] sto] =R obol 7] ml-3-<) ol otr| ) -3-Ato]| SR AL -2, 3-T}0]
stol =2y g v =[4,5-d] ]Elul‘:‘ —4(1H) -

66> 5-(1-(5 G2 2-1-542- 91, 2-Tholsho] = 2ol AR5 o Wobv ) 5-ofol £ 292, 3-ho]
stol =z vl e v = [4,5-d] ]ﬂﬂl"/‘ -4(1H)-=

<67> 5-(1-(5-FFLE-4-2-3-Hd-3,4- D}o]6}0]5&%4%%—2—%)2;%0}11]i)—s—o}olizirg—z,s—u}o]
shol = 23] g n| = [4,5-d] ¥ 2] W] -4 (1H) -

<68> 5-((1-(5-F224-84-3-7d-3,4-to]slo] E2 Y& -2-L) o &) o} =) F 2] v = [4, 5-d | F & 1]
4(1H)-&

<69> 5-((1-(5-E22-4-54-3-(F 2 d-3-%9)-3,4-tolglo]| =2 FUYEA-2-L) ol &) o} =) T 2] v = [4, 5-d | 7]
) A-4(1H)-<;

<70>  5-((1-(5-FR2-3-(3-ZEF L 29 d)-4-54-3 4-To| 3o =2 U} ZEH-2-A) o & )o}n| =) J & m| 2[4, 5-
d1¥ v Y -4(1H)-&;

<71> 5-((1-(5-E22-4-54-3-(m-EY)-3,4-tolsto| 2 I }EA-2-d)d d) oln| =) I 2| L[4, 5-d | 7] 2 v
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[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

SSS0l 10-1845931

-4(1H)-=

<72> 5-((1-(8-ZFRE-1-24-2-7d-1,2-t}o|slo]| ERo}o]| AFA HA-3-A) o &) oln| =) I g 1| = [4,5-d] =] Fm
-4(1H)—=;

<73> 5-((1-(5-F22-4-24-3-7d-3 4-t}o]3le| =29 E2[2,1-f][1,2,4] Eg] o} -2-) ol & ) o} ] 1= ) 1] 2] 1]
E[4,5-d] 7 v P-4 (1) -;

<74> 5-((1-(2-¥dFAEP-3-d) ol &) oln| ) 2 v = [4,5-d] 3] 2] v -4 (1H) -

<75> 5-((1-(5-EFF 2 2-4-54-3-9d-3,4-to|slo| L2 A }Ed-2-d) 22 I )oln| ) I 2| W] L[4, 5-d | T v
-4(1H)—=;

<76>  5-(2-(5-F R EAA-F-3-E-3 4-tholsto] ER T E Y -2-) ] Fd-1-) 2w 2[4, 5-d ] ¥ 2 -
4(1H)—;

<77> 5-(2-(8-FEZ-1-F4-2-(F 2 d-3-d)-1,2-t}o]3le| E2olo]| 2T EH-3-¢) I ZH-1-4) I 2| v| = [4, 5~
d1¥ g d-4(1H)-2;

<78> 5-(2-(5-FZZ-4-%4-3-(H 2 d-3-¢)-3,4-t}o]glo| =2 F UEH-2-U) I Z2H-1-d) 9] 2] 1| = [4,5-d ] ]
) H-4(1H)-<;

<79> 5-(2-(5-FRE-3-(3-FF L2 E)4-F 03 4Tl st ER A UE - -2-2) Y Ee H-1-) v 2| W] = [4, 5~
dl @ e E-4 (1) -&;

<80> 5-(2-(5-F R 2-4-5 A-3-(-F )3, 4-Tho| Sho] = 2 )} E-2-91) 7] B D-1-9) 7 2] 1) &[4, 5-d] 7] ] ]
Y-4(1H)-<;

<Bl> 5 (2-(5-EREA4-F4-3-7d-3,4-tolto| R E2[2,1-][1,2, 4] EFo}x-2-d) I & H-1-¢) 7] g
" =[4,5-d]3 gy 4(1H) -,

<82> 5-(2-(5-FEE-3-(3-ZF 2 2Hd)-4-24-3 4-tho|slo| 20 22 [2 1-f][1,2,4] EFo}zl-2-d ) 3] Z g
w-1-e) I g u = [4,5-d] 3 ) d-4(1H)-<;

<B3> 7-oH| =-5-((1-(5-F 22 -4-F24-3-3d-3,4-tolslo| E2 | UE-2-) ol &) o}r] =) T 2] v %= [4, 5-d | 7]
) H-4(1H)-<;

<84> 7-o}ln]-5-((1-(5-FE2E2-4-34-3-(¥ g d-3-9)-3,4-t}o|slo| =2 F Y= -2-A ) o & Yo} ) ¥ g 1| &=
[4,5-d] ¥ v P-4 (1H)—&;

<85> 7-olu| =-5-((1-(5-F R 2-3-(3-ZF 22 W H)-4-34-3 4-t}o|slo| =2 A 1 }ZH-2-Y) o] & ) o} m] 1= ) 1] 2] ]
E[4,5-d]¥ v H-4(1H)—&;

<86>  7-0pm]te-5-((1-(5-F 2 B4~ % 23~ (n-B -3, 4-Tho] Sho] = 2 7} E2-2-90) o &) o} o] 1) 9] 2 ] = 4, 5-
d191 2]l -4 (1)~ &

<875 7-0pv)s-5-(1-(8-F R 2-1-S 22~ -1, 2-Tho| o] = 2 oho] 2] W-3-21) | Fopul 1) 9] o ] = 4, 5-
a1 2] -4 (1)~ &;

<88> 7-oh]m-5-((1-(5-FRE-4-§2-3-39d-3 4-t}olslol =R 9 2 [2,1-f][1,2,4] E&]o}xl-2-) o &) o}m]
)l m = [4, 5-d] 9] 2] ) W -4 (1) -2

<89> 70l =-5-((1-(5-F 2 Z-3-(3-FF 22 Y )-4-24-3 4-Tollo| 2T EZ2[2,1-][1,2,4] Eg]o} 7 -2~
Aol &)obr ) 2l n (4, 5-d] 3 2] v Y-4(1H)-&;

<90> 7-opr] k=-5-((1-(2-# 7 == -3-D) ol &) obr] =) I 2] v = [4, 5-d | ¥ ] -4 (1H) -2

<Ol 7-obP]iem5e((1-(5-F % 02 o4-% Ae-3-3] -3, 4-tho] sho] £ 2 7] L& ¢1-2-0)) 2 @) o} ) 9] ] v &[4, 5~
a1 2 v -4 (12

<92> 7-obn| =-5-(2-(5-E R 2-4-54-3-7d-3,4-tolslo| 2 A UEA-2-d) I S d-1-4) F B v = [4,5-d] 7]
| A-4(1H)-<;

<03> 7-0}] tem5-(2-(5-F 249 43— (9] €] ©1-3-9))-3, d-Tho ho] = = A LhE el-2-9)) 3] B 9-1-9)) 3] ¢ v =
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[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]
[0289]
[0290]
[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

S550l 10-1845931

[4,5-d]9] 2 v & -4(1H)-=

<94>  7-0p|e-5-(2-(5-F R E-3-(3-EF LRI D) -4-§2-3 4-rpolsto| ERFAUE-2-A) v e d-1-¢9) 9] 7]
P[4, 5-d] ¥ Bl -4 (1) -5

<95> 7-0H| -5-(2-(5-E 2 2-4-FA4-3-(n-EE)-3 4-t}ol3le| E2FUEA-2-4) I S d-1-4) I ] = [4,5-
d1¥ g d-4(1H)-2;

<96> 7-0bn|e-5-(2-(8-F R E-1-54-2-3 €1, 2-Tho] sto] ERoto] AF|wR-3-2) v E 2 9-1-) v 2] v k= [4, 5~
dl @ el e -4 (1) -&;

97> 7-om-5-(2-(5-F R B-4-22-3-Fd-3 4-To|Fo| = d 222, 1-1][1,2, 4] Edo}A-2-2) ¥ E &gl -
1-) ¥ g 2[4, 5-d] 3 2] v Y -4(1H)-&;

<98>  7-obHe-5-(2-(5-2RE-3-(3-FF L2 Y)-4-§4-3 4-tholsto| =R I E 2 [2,1-1][1,2, 4] E&] o}7]-
2-d) s d-1-9) I 2V =4, 5-d] 9] 2 ) -4 (1H) -2

<99> 4-((1-(8-F 2 2-1-&4-2-7Hd-1,2-t}o]slo| = Zolo] A7 Ha-3-A)d &) o}n] = )-7,8-T}o| Flo| = 2 3] 2] &
[2,3-d] T g m| D-5(6H)-=

<100>  4-((1-(4,8-Ho| F22-1-&4-2-¥d-1,2-T}o] 3o = 2olo] 27 HH-3-Y ) o & ) o} 1] 1) -7, 8-T}o] 5} o] =
2yg|%[2,3-d]¥] g n¥-5(6H) -2

o] G ) shehd 12 AR el AT Azt s ge gsteldd Aies

o

=
T =

ul
E'_
>~ O
T 3

<> (9)-4-((1-(5-ER24-F2-3-7d-3,4-t}o]elo| =2 E-2-d) o e ol =) F] 2] 2 [ 2, 3-d | ¥] 2] m] -
5(8H)—<;

T o

<> (9)-4-((1-(5-F22-4-24-3-(FZd-3-Y)-3,4-to]Fto| =2 A UZEH-2-d) o & ) o}m| =) J] 2] = [ 2, 3-
d]¥ gluY-5(8H)-&

<3> (9)-4-((1-(5-F 2 2-4-8-3-(I g d-2-U)-3  4-t}o]Ffo| =2 A UZH-2-A ) ol & ) o}m| 1) 9] 2] = [ 2, 3~
d]¥ gluY-5(8H)-&

<4> (9)-4-((1-(5-F22-3-(3,5-TFo] ZF 2 29 d)-4-24-3 4-t}olslo| =2 A} E-2-A ) ol & ) o}m] 1= ) T g ==
[2,3-d] ¥ W] H-5(8H)—;

mlu

<5> (8)-4-((1-(8-F R E-1-F2-2-3d-1,2-tfo]gfo] ERobo] 27 = 71-3-< ) ol &) o] =) ] 2] = [ 2, 3-d ] ¥] 2] M|
H-5(8H) -+

<6> (S)-4-((1-(2-#dF==-3-L) ol &) opn| =) v 2] ;= [2, 3-d] ¥ 2] 7] A -5(8H) -

<7> (S)-4-((1-(6-FF22-3-(Fyd-2-) FA=d-2-d) ol &) opn ) 3 2] = [ 2, 3-d] T 2] | D -5(8H) -

mlu

<8 ()-4-((1-(7-Z2FLE-2-(3-ZF =29 d)FAEd-3-d)d &) otn ) J g =[2,3-d] ¥ & »] Y -5(8H) -

<> (S)-4-(1-(7-ZF o 2-2-(¥ g ¥-2-) FA=H-3-Y) o golu| =) d 2] = [2,3-d] 3 2] 7] F-5(8H) -2

<10>  ($)-4-((1-(4,8-go| F22-1-54-2-7d-1,2-t}o|gle] =2 o}o] AF|Ed-3-d) ol &) ol =) I 2| = [ 2, 3~
d]¥ v Y-5(8H)—&;

<11>  (S)-4-((1-(8-FER2-4-ZF 9 2-1-24-2-Hd-1,2-t}o]gfo] = Rolo] AF wH-3-Y ) o &) olr| =) ¥ F =
[2,3-d] ¥ W] D-5(8H)—&;

<12> (S)~4-((1-(5-FEF L 2-4-%4-3-9d-3 4-t}o|lo| =2 YEA-2-A) 2 2 I ) olu| ) 9] 2| = [ 2, 3~d | 7] 2] 7]
H-5(8H)-<;

<13> (S)-4-(2-(5-F R E-4-54-3-9d-3 4-to|slo| =2 A= -2-A) S d-1-2) 7 g = [2,3-d]FJ Hm ¢l -
5(8H)-<;

<14> (9)-4-(2-(8-F22-1-F4-2-9d-1,2-volsto| R olo] 275 71-3-U) v E2|-1-<d) ] ] ;= [ 2, 3-d ] 9] 2]
1 -5(8H) =
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[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]
[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

SE=53 10-1845931
<15> (§)-2-0la) =~4-((1-(8-F 2 Z-1-& 2-2-7d-1,2-T}o| slo| ERo}o] A A -3-d) o &) o}n| )T 2] &
[2,3-d]¥ 2] u] d-5(8H)-<;

<16>  (S)-2-opH|m—4-(2-(8-F R E-1-54-2-3d-1,2-Tho] slo] =R olo] 2Tl -3-) ¥ Fe| d-1-) I ] =
[2,3-d]= v H-5(8H) -

<17>  (S)-4-((1-(8-F = 2-1-24-2-7d-1,2-T}o] glo] =R o}lo] A 52 -3-U) o & )o}m] . )-6-w| & F] 2] = [ 2, 3-
d13#m Y -5(8H)-2;

<18 (§)-2-olr) -4 ((1-(8-FRE2-1-24-2-Hd-1,2-T}o]dlo]| ERofo] A F @ -3-Y ) of| & ) o} 1] 1= )61 El 5
2 =[2,3-d] 9] 2= P-5(8H)-+;

<19>  (S)-4-((1-(8-ZF=2-1-24-2-7d-1,2-T}o] slo] =R olo] A F 52 -3-U) o &l ) o} 1] 1 )-5-L- A -5 8-T}o| 5}
ol=2 9P =[2,3-d] ¥ gV d-6-7} B o] EH

<20>  (9)-4-((1-(8-ZF R &E-1-L2-2-7d-1,2-t}o]slo| =& olo] AFE-3-) o & )oln| 1 )-6-ZF o 2 1] 8| &=

[2,3-d]¥ 2] v d-5(8H)-<;

21> (S)-4-((1-(5-F22-4-242-3-Hd-3 4-t}o|slo| =2 AYZH-2-) o &) o}r| ) -6-=F 2 20| 8| = [2,3-
d19 & m 9-5(8H)-2;

22> (9)-6-FRZE2-4-((1-(5-FE2E-4-%4-3-¥d-3 4-Tolslo| =2} Ed-2-U) ol &) ol =) ¥ 2] 2 [ 2, 3-
d]9 2" Y-5(8H)-&;

<23> (9)-6-F2Z2-4-((1-(8-F22-1-F4-2-7d-1,2-t}o] Ffo] E2o}o| A F] HH-3-Y) o &) o}u] =) T 2] =
[2,3-d]¥ 2] v d-5(8H)-<;

24> (S)-6-FZZ-4-((1-(4,8-t}o] FR2Z-1-4-2-¥d-1,2-t}o]lo| R o}o] AT E7-3-A ) ol & Yo} m] 1) 7] 2]
[2,3-d]9 g H-5(8H) -2

<25>  (8)-2-obr| 4= ((1-(6-FF 2 2-3-(¥ 2| d-2-4) F=-2-d) ol D) ohv] =) 9] 2] 3= [ 2, 3-d | 9] 2] W] T -5(8H) -
Q-

)

<26> (8)-4-((1-(6-ZF 2 2-3-(FFd-2-) FA=d-2-A) ol &) o}n =) I 2] = [2,3-d] 7] 2| v Y -5(8H) -
27> (9)-4-((1-(6-ZF L 2-3 4-t](F g d-2-) A =d-2-) ol &) o}n| =) v 2] = [ 2, 3-d ] ¥ 2] ] D -5(8H) -

<28>
(8)-4-((1-(6-ZF 2 =-3-3d-4-(F 2| d-2-9) F == -2-d) o &) o}r] =) 9] 2] 3= [ 2, 3-d | 9] 2] W] -5 (8H) -

29> (S)-4-((1-(6-ZEF QL Z-4-24-3-(3J g H-3-9)-3 4-U3| =2 A} -2-U) o &) oln| =) I 2] £[2,3-d ] ]
21 Y-5(8H)-<;

<30> (9)-4-((1-(6-ZF 2 2-4-L5-3-7d-3 4-T3| =2 Ay -2-d) o &) o} =) T g = [2,3-d] F & 7] -
5(8H)-&;

B> (D4 ((1-(-EFL2-3-(3-ZF o 2Md)4-24-3 403 =2 Y=Ed-2-Y) o &) ol =) v 2] = [ 2, 3-
d]9 2" ¥ -5(8H)-&;

32> ()-4-((1-(5-F22-3-(2-F22MA)-4-2-3 4-1]3 =27 JE=a-2-2) o &) o} =) 3] ] = [2,3-d] ]
21 Y-5(8H)-<;

33> (9)-4-((1-(6-FF L 2-4-24-3-(¥gd-2-drEe)-3 4-03F =27 Ed-2-Y) o &) ol =) v 2] = [2, 3-
d]19 2" ¥-5(8H)-&;

<34> (9)-4-((1-(5-FRZ-3-(Fgd-2-d)HA=H-2-d) &) obv| =) A £ [2,3-d] T 2] W] F-5(8H) =

<35> (9)-5-((1-(5-FRZ2-4-L -3~ Jﬂg 3,4-T}oldlol =2 A= yoll &) opm| 4-)-3-m &l -2 3-t}o] o] =
2y ¢ux=[4,5-d]1 9 g nH9-4(1H)-2
<36> ($)-5-((1-(5-F R R2-4-2 2-3-(J] 8| ¥-3-2)-3 4-T}o] Ffo] = 2 A} ZE 2 -2-2 ) o & ) o} 1] 1= ) -3-1 &l -

2,3-tjolslol =2 e u) 2[4 5-d] 3 2 u] H-4(1H)-2;
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[0319]

[0320]

[0321]

[0322]
[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

SE53 10-1845931
<37> (S)-5-((1-(5-F2E-3-(3-ZF 22 d)-4-2 -3 4-T}o|slo| 2 A }ZH-2-Y ) o & ) o} 1| .= )-3-W & -
2,3-tolslo| =2 1| | = [4,5-d] ¥ g v Y -4 (1) =

<38> (9)-5-((1-(5-FRZ-4-F4-3-(n-FH)-3, 4o sto| =2 FAYEZH-2-U) o &) o} 1] 12 )-3-H| & -2, 3-T} o] 5}
ol=2yEu x=[4,5-d] 3 & m H-4(1H)-;

<39> (S)-5-((1-(8-ER2-1-FA-2-7d-1,2-t}o]s}o]| =R olo] 27| EH-3-U) ol &) o} 1] 1) -3-H| & -2, 3-T}o| 5}
ol=2Hgu = [4,5-d]F Y m DA-4(1H)-2;

<40> (S)-3-wWE-5-((1-(2-HIdH=A-3-Y) & )o}n| = )-2, 3-Tho]slo]| =2 1] 2] v L[4, 5-d ] T g] 7| P-4 (1H)-&
<41> (S)-3-vE-5-((1-(2-HdF =A-3-Y) o) o}r| =)-2,3-t}o] sto| =2 3] 2] w| = [4, 5-d | F] 2] 7| D -4 (1) -

<42>  (S)-5-((1-(4,8-t}o] F R R-1-24-2-7d-1,2-t}o| sl o] ERolo] £ F =7 -3-) o & ) o} 1| . ) -3-H &l -2, 3-
tholstel =2 32| w] &[4, 5-d] 3 2] v D -4(1H)-&;

<43> (S)-5-((1-(5-Z2F 9. 2-4-8 2-3- Jﬂé_ 3,4-t}o|slo| =R FL}E T -2-2 Z)ojn) - )-3-mg-2, 3-t}o] &}
o=z gn % [4,5-d] T g " Y-4(1H)-<

44> (5)-5-(2-(5-FRE~4-F2-3-9d-3 4-tolstol m2 Ay &3 -2-) v &2 ©-1-9)-3-v &2, 3-T}o] sfo| =
23 gn =[4,5-d] 9 2" H-4(1H) -2

U5 (9)-5-(2-(5-F 2245 4-3-(7 2 9-3-2)-3,4-Tolsho] =AY EA-2-9) 7 B2 9-1-2)-3-] &2, 3-
tholslo| =2 v g n| =[4,5-d] ¥ &) n]d-4(1H)-=;

<46>  (S)-5-(2-(5-F22-3-(3-ZF 2 2¥d)-4-24-3 4-to|slo| E 2 A YE-2-d) ] Zd-1-Y)-3-1 & -
2,3-tholslol =2 9] @ m] % [4,5-d] ¥ 2] 7| H-4(1H)-&

47> (S)-5-(2-(5-F22-4-84-3-(n-5H)-3,4-tfol o] =2 A YEH-2-) I E8d-1-¢)-3-W&-2,3-T} 9]
slol =29 gn| % [4,5-d] 9 2 v H-4(1H)-&;

<48> (S)-5-(2-(8-F 2 2-1-%2-2-7d-1,2-t}o] o] = Zolo] 2 7|5 -3-A ) 3] Z| el-1-Y ) -3-H & -2, 3-T}o] 3}
ol =2y T W % [4,5-d] 9 ] v F-4(1H)-&;

<49> (S)-5-(2-(5-F 2 2-4-%2-3-7d-3 4-Tholate| =2 B2 [2,1-f][1,2, 4] Eg]o}-2-) 9 &) d-1-2)-
3-w|gl-2 3-t}olsto] =& u| e w] = [4,5-d] ] 2] v P-4 (1H)-<;

<50> (8)-7-0}1] -5 ((1-(5-ZF 2 24~ A-3-7d-3,4-T} 0] Ffo] E 2 7 JE 2 -2-2 ) o & ) o} 1] 1 ) -3-1] &l -
2,3-tholslol =2 9] @ m] % [4,5-d] 9 2] 7] H-4(1H)-&

<51> (S)-7-0}m] =-5-((1-(5-F 2 2-4-24-3-(¥) gl d-3-9)-3,4-t}o| sfo] =2 L} ZH-2- ) o & ) o} 1] 1) -
3-1e-2 3-tho|slo| =23 2 n| = [4,5-d] 7 2 v -4( 1) -<;

52> (9)-7-0b ke-5-((1-(5-F 2 2-3-(3-EF L 23 d)-4-54-3 4-tfol sto| B2 I pE 1 -2-) o &) o] ) -
3-mle-2,3-t}o| ko] =& v 2 v] 5[4, 5-d] 9] ] v D-4(1H) -

<563>  (8)-7-ob]=-5-((1-(5-2 2 E-4-54-3-(n-5 2 )-3, 4-thol sfo| E2 & -2- ) ol &) o} m| 1) -3-m & -
2,3-trolalol = 2 vl g u| %= [4,5-d] 3] 2] v W -4 (1H) -

54> (S)-7-0}u| w-5-((1-(8-F 2 2 -1-22-2-Hd-1,2-T}o]glo] =R olo] A F e -3- ) o & Yo} 1] 1= ) -3-w| &l -
2,3-trolslol = 2 vl g w| %= [4,5-d] 3] 2] v © -4 (1H) -

<55>  (S)-7-obr| =-3-HE-5-((1-(2-F d F&Ed-3-Y) ol &) o} =)-2, 3-T}o] o] =2 3] 2 7] 1= [4,5-d ] F] 2] v &
4(1H) -3

56> (S)-7-oFH] =-5-((1-(5-FF L 2-4-4-3-Hd-3,4-TolsPo| =2 EU-2-d) T2 ) o} ] = )-3- &l -
2,3-tholstol =2 1) gl v = [4,5-d] ¥ 2 | P-4 (1H)-&

57> (S)-7-ob] -5 (2-(5-F R 2-4-24-3-7d-3 4-T}o|slo| =R AutEH-2-d) ¥ S P-1-9)-3-1g-2, 3-
tholslo| =29 @ v E[4,5-d] 7 v H-4(1H)-&

<58>  (S)-7-0lu]-5-(2-(5-F 2 2-4-2~-3-(F Y H-3-Y)-3,4-t}o]slo| =2 A} EH-2-) 27 d-1-9 )-3-
v el-2, 3-t}o]sto] = 2y glu| = [4,5-d] 3] v d-4(1H)-;
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[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

SE53 10-1845931
<59> (9)-7-0}H] =-5-(2-(5-F R E-3-(3-EF Q22 Hd)-4-%4-3 4-tolslo| =2 A} -2-A) S d-1-9)-
3-mE-2 3-tjolslol =232l u| = [4,5-d] 3] 2 v H-4(1H)-2;

<60> (S)-7-o}m] %=-5-(2-(5-F R 2-4-54-3-(n-5E)-3 4-To] o] =2 AYEA-2-) v Zd-1-¢)-3-H & -
2,3-tjolslol =2y e u) 2[4 5-d] 3 2 n) H-4(1H)-2;

<61>  (S)-7-o}r|=-5-(2-(8-F R Z-1-4-2-9d-1,2-T}o|slo| E2olo] A7 EH-3-U) I E H-1-¢ )-3-H &~
2,3-tjolslol =2y e u) =4 5-d] 3 2] m) e -4(1H)-2;

<62>  (S)-5-(1-(8-F2Z2-1-&42-2-7d-1,2-t}o] s}o] =R o}o] AF A -3-4 ) of| &l o} 1] 1 )-3-0f| El -2, 3-T} 0] 5} 0]
=29 % (4,5-d]9 g m H-4(1H)-2;

<63> (8)-5-(1-(8-FZZ-1-&4-2-7d-1,2-t}o|s}o| EZolo] 2 HH-3-Y) o Hoju| 1 )-3-Z 2 -2 3-T}0]3}
ol=2 9 n L[4,5-d] 3 Fr P-4(1H)-2;

<G4> (8)-5-(1-(8-F22-1-24~-2-7d-1,2-t}o] glo]| =R o}o]| A F = -3-2 ) o| Holu| - )-3-Alo]| E R L Z -
2,3-trolatol = 2 v g v = [4,5-d] 3] 2] v] © -4 (1H) -

<65> (S)-5-(1-(8-F R E-1-84-2-9d-1,2-t}o|slo| ERofo] &2 F| =7 -3-U) | H o} 1] 1 )-3-Alo] S 2 A E -
2,3-tholstol ==y 2l u| = [4,5-d ]3] 2l v D-4(1H)-&;

<66> (5)-5-(1-(8-F 2 2-1-52-2-3d-1,2-t}o] sto] EZolo] 27|35 71-3- ) o Hopr| ) -3-o}o] L 2 3 -
2,3-trolslol = 2y 2w &[4, 5-d] 7] 2 1] P-4 (1H)—;

<67> (9)-5-(1-(5-EF L 2-4-2-3-9d-3 4-Tho| slo| E 2 7 pE el -2-<) ) T2 Fofu] i )-3-ofo| AT 2 7 -
2,3-trolslol =2y 2w &[4, 5-d] 7] 2 W] P-4 (1H) -

<68> (S)-5-((1-(5-FRZ-4-FA4-3-9d-3 4-t}o|sto| E2FUYZAU-2-A ) o &) o}v| =) F 2 v £ [4,5-d | F & v &
—4(1H)-<;

<69>  (S)-5-((1-(5-FR2-4-84-3-(T g d-3-9)-3,4-to]glo| = 2 A UZ A -2-) o & ) o}m| ) ¥] ] v 2[4, 5-
d1= 2 P-4 (1H)--&;

<70> (9)-5-((1-(-FRZ-3-(3-FF L2 H)4-84-3 4-T}o|slo| 27 YEHH-2-d ) o & ) o}r| o) 3] 2] v ==
[4,5-d]¥ v d-4(1H)-;

71> (9)-5-((1-(5-FRZ-4-82-3-(n-5Z)-3,4-T}o] sfo| E2 A LEH-2-) o &) ol =) ) 2] v = [ 4, 5-d ] ]
Zrd-4(1H)-&;

<72> (S)-5-((1-(8-F R 2-1-F2-2-9d-1,2-t}o] sto| =R ofo] 275 -3-) ol &) opv] 1) 7] 2] v] 5= [ 4, 5-d ] 9] €]
H -4 (1H) -

<73> (S)-5-((1-(5-FRE-4-52-3-Hd-3,4-T}oldlo| =29 E &2 [2,1-][1,2,4] ET]o}x-2-Y ) o &l ) o} 1] 1= ) o
2 = [4,5-d] I m)d-4(1H)-=;

<74> (9)-5-((1-(2-sd A =d-3-L) el D) obr| =) 9] 2] v %= [4, 5-d | 9] 2 W] -4 (1H) -+

<75 (9)-5-((1-(5-ZF 9 2-4-5 23393, 4-}o] sfo] =27 JEA-2-9) = 23 ) ofu] ) 7] 2] v] 2[4, 5-d] 9]
H -4 (1H) -

<T6> (8)-5-(2-(5-F 2 E-4-% 4-3-9'-3,4-Tho] Sho] = 2 2 L} 1-2-9) 3] S ¥-1-9) 9 2] v] £ [4, 5-d] 9] ] ]
U-4(1)-<;

<T7> (§)-5-(2-(8-FZZ-1-FA4-2-(F g d-3-Y)-1,2-t}o] slo]| =R olo] A HH-3-U) ¥ Zod-1-A) I 2 7] =
[4,5-d]¥ 2] ud-4(1H)-;

<78> (S)-5-(2-(5-F 2 2-4-24-3-(¥ g d-3-9)-3,4-t}o| sto| =2} ZH-2-A) v Z & d-1-Y) 2] 7] =
[4,5-d]¥ 2] d-4(1H)-<;

<79>  (§)-5-(2-(5-F2Z-3-(3-EF Q2 Z2Hd)-4-4-3,4-gollo| 2 I YEHA-2-9) I & d-1-L) 9 r| =
[4,5-d]¥ 2] ud-4(1H)-<;

<80>  (8)-5-(2-(5-FREA-F2-3-(n-EF")-3 4-tholsto| 2 Y& -2-) v Eed-1-) I v 5= [4,5-d] ]
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[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0384]

SSS0l 10-1845931

2 rd-4(1H)-=

81>  (S)-5-(2-(5-FERE-4-F4-3-Hd-3,4-tfolslo| =2 Z2[2,1-][1,2 4] Eg]o}R-2-) I Z&Tl-1-Y)
g v = [4,5-d] 3 2 v P-4 (1H)-;

82>  (9)-5-(2-(5-FR2-3-(3-ZF =23 d)-4-§2-3 4-T}olglo| =29 E 2 [2,1-f][1,2,4] ET] o} -2-2) ]
FY9-1-) T n =4, 5-d] 9 W F-4(1H)-;

<83> (§)-7-ol1| :=-5-((1-(5-F 2 2-4-2 4-3-Hd-3,4-T}o|3lo| =2 FH}EHU-2-d) o &) oln| =) I & 1| E [4, 5-
d1¥ g d-4(1H)-2;

84> (S)-7-otn =-5-((1-(5-F 2 2-4-24-3-(F g H-3-2)-3,4-to|slo| =2 I Y =7 -2-) o & Yo} 1] =) 1] 2]
v %= [4,5-d] 9 2] P H-4(1H)-2;

<85> (S§)-7-0} =-5-((1-(5-F R 2-3-(3-2F Q22| d)-4-&4-3 4-go|slo]| =2 YZE e -2-A)of| & ) o} 1] 12 ) 3]
2lH =[4,5-d ]9 & m P-4 (1H)-<;

86>  (S)-7-°t]=-5-((1-(5-FR2-4-84-3-(n-5)-3,4-Tolfo| Z2 A UE-2-U) o &) o} =) v 2] m] =
[4,5-d] ¥ v -4 (1H)-;

<87> (9)-7-oM =-5-(1-(8-E R 2-1-FA4-2-Hd-1,2-t}o] g}o] E R olo| A F| =57 -3-Y) o dotn| 1) T g 1| &2
[4,5-d] ¥ v -4 (1H)-;

<88> (S)-7-0o}1) -5 ((1-(5-E 2 2-4-2 -3 d-3 4-to|sto| =2y B2 [2,1-f][1,2, 4| EF o} X -2-& ) o
) ohu] ) 7] 2] ] = [4, 5-d] 7] 2] 1] W4 (1)~

<89>  (S)-7-ol]x-5-((1-(5-E22-3-(3-FF L2 H)-4-84-3 4-To|sle| =29 &2 [2,1-1][1,2,4] E&] o}
21-2-9) ol &) o} ) 31 ] ] 2[4, 5-d] 91 €] W] -4 (1H) &

<90> (S)-7-oF] :=-5-((1-(2-HAE F = -3-) ol &) o] =) J] v ;= [4, 5-d | ¥] 2] o] -4 (1H) -

91> (9)-7-ob =-5-((1-(5-FF L 2-4-24-3-¥d-3,4-To] Ffo| E2 7 ZEH-2-U) T2 ) o] =) ¥ 2| 1] ==
[4,5-d] ¥ v P-4 (1H)—&;

<92> (S)-7-0}n|=-5-(2-(5-F 22 -4-84-3-¥d-3,4-t}o]slo| 2 A UEd-2-U) v S8 d-1-d) g 1| = [4,5-
d1¥ g d-4(1H)-2;

<93> (9)-7-ot =-5-(2-(5-F R E2-4-24-3-(F g d-3-9)-3, 4-To|slo| =2 A Y= -2-A) v S H-1-Y ) 3] g
v [4,5-d] T D4 (1) -<;

<94>  (S)-7-ob| =-5-(2-(5-F R E-3-(3-FF 2 ) -4-54-3 4-toldto| Ex AUE-2-d) v =2 d-1-¢)
v =4, 5-d] 9 2 v -4 (1H)-=2;

<95>  (8)-7-o}u| =-5-(2-(5-F R 2-4-F2-3-(n-E)-3,4-t}olslo| =2 & -2-A) I &2 d-1-d) 9 g1 =
[4,5-d] ¥ v -4 (1H)—&;

<96>  (S)-7-oln]=-5-(2-(8-F R E-1-S4-2-Hd-1,2-T}o|dlo] =R olo] A F=wH-3-U) v S d-1-¢) v g r] =
[4,5-d] ¥ v -4 (1H)—&;

<97> (9)-7-0l]x-5-(2-(5-F R &2 -4-22-3-Hd-3 4-T}o]Flo| =2 Z2[2, 1-][1,2,4] Eglo}-2-2 ) 1| 27
U-1-) ¥ gu|=[4,5-d]9 v 4(1H) -2

<98> (S)-7-o}| -5-(2-(5-F R Z-3-(3-ZF L2 d)-4-22-3 4-T}olslo| =29 E2[2,1-f][1,2,4] E¥] o}
-2-) I Ed-1-d) I =[4,5-d] FH | D-4(1H) -;

<99> (S)-4-((1-(8-F R =-1-54-2-9d-1,2-t}o]slo]| =R ofo] A F e -3- ) of| & ) o} 1| 1= )7, 8-T}o] 3l o] = = 5]
Y5 [2,3-d] ¥ g mE-5(6H) -

<100> (S)-4-((1-(4,8-Tho] Z 2 2-1-FA-2-7d-1,2-T}o]slo| =R olo] A F] 5 =l-3- ) ol & ) o}1| 1) -7, 8-T}0] 5}
ol=2y g% [2,3-d]¥ gluY-5(6H)-&

ERE, 2 U 8] 3eh IBR BAEE Y] gehA 1R FAIH = dgheel S ggte B ole] gt
ol AAE Alsdt.
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A $5E 5 Ak 4EF A BraEel dib mwAlelels, 4 S, TEY, 39 §; Tzt
=, g Bol BEA, fARs 5 L el g Bol 9aEY, AZRYZEY Si} ge B4
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ulEl, sEdlo} FHB(E Sof ANMSTIOAE A, FYUAZARE) L A PUACGIA, chadEg §)
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(o] NHBoc cl
CN HO
30% KOH OH aniline TFA
30% H,0, P(OPh)s/pyridine )\/
NH NH,

2 H,Ofreflux

Qg

NHBoc

2-oln| e6-FZ2ZHMFYUEZ 5 g(32.77 mmol), 30% X ElF slo]=FAto]=(50mL), 30% Slo]|=2 7 3 ZAlo]=
Feo(3al) WEETES 12 A7 B MG BFF F Feow WAsw vdg dE2E s FE 44
NS W 5 12N HC1= Akl = 3-4) AA old opAlElo]|ER FE8te] f7]5S Edsta ¥t &v
X o) oH

-

El
= = -
B2 A Fo §715S 2y, AxWNaS0), o3, @9t sEFse] 24 3gE 2-oln w-6-F =2l
A= 5.31 g(30.95 mmol, 94% F&)S F3A uARE A
"H NMR(300 MHz, DMSO-ds) & 8.24(s, 2H), 7.00-7.06(t, J = 7.5 Hz, 1H), 6.64(d, J = 8.4Hz, 1H). 6.56(d,
J = 7.8Hz, 1H).

A 20 tert-%8 (S)-(1-(5-FEZE-4-24-3-#d-3,4-t}o]sto| E 2 A} = -2-U) o &) Flut o] E ] A%

o] o A= 1.00 g(5.89 mmol), N-Boc-L-&z}td(1 T=), EA
SEFES 55 CollA 12 AIZF Bk wykslar opd & (1 Fah) S 1

il

A7) @A 1o AL 2-oln|n-6-F 22 F
EAgolE(1.2 F%), ¥4 (5 mL) ¥
6 AlZE S ¥ 7FES Foll Ao Yyrste] IbES st IN HCIS 7hste] AHdsh(pH: 5-6) AlA e
SIAHO|ER FE3le] §7]2S BEstn X3 AFEZ AHS T §712S B, AFxNas0,), 97, 7
&l AW AZNETH 9 (Si0,, &N Fal/dd ofHH o E, 10/1 - AX/dE olAElolE, /DR &
gt 54 IFFE tert-FE (9)-(1-(6-F22-4-84-3-9d-3,4-t}o|slo| =27 YZEd-2- ) o & ) 7}l | o]
E 1.63 g(4.09 mmol, 69% &) w=ehA uA = A},
" NMR(300 MHz, CDCls) & 7.61-7.63(m. 2H). 7.46-7.57(m, 4H). 7.36-7.39(m. 1H), 7.29(s. 1H), 5.59(s.
1H), 4.50(s, 1H), 1.37-1.46(m, 9H), 1.25(d, J = 6.5Hz, 3H).

A 3 (S)-2-(1-oln| o e)-5-F 2 2-3-H I HUZ-4(3H)-L9 AX

A7 @A 2014 AxRE tert-FE (9)-(1-(5-FZ2-4-F2-3-7d-3,4-to]slo| E2F| Y& -2-Y) ol & ) 7}n}

HolE 1.634 g(4.09 mmol)S YSZZHWEH(15 mL)o Ho] EZFZoIAY oA =(TFA, 5 mL)E ¥al 40T
oAl Al 3 AIZE &<t Bk Fo Ao Wzbste] 3} NalC0; 89S s 718l S3AA old oA HoolE
2 FE39 f75S BEsta X3 AFEEZ AFS $d f75S 28, dFW0Nas0,), A3, 7Y 5531
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A% A= Ead9(Si0,, &89 UF2aue/deE, 20/1 > HIFRRae/vae, 5/1)2 2este 53

3= (S)-2-(1-op o &)-5-F 2 2-3-Hd AUZU-4(3M) -2 1.046 g(3.49 mmol, 85% 4~&)& A uA=
At

' NMR(300 MHz, CDCls) & 7.60-7.64(m, 2, 7.51-7.59(m, 3H), 7.44-7.48(m, 1H), 7.27-7.29(m, 2I), 3.63

3.70(m, 1H), 1.83(s, 2H), 1.27(d, J = 6.5Hz, 3H).

<Azd 2> (9)-5-F2E-3-¥d-2-(F Ed-2-D) AUESA-43N)-29 Ax

(0]
C')kOH /@ cl o /@
Boc aniline @ik @\)LN

P(OPh)s/pyridine

A 1 tert-%8 (8)-2-(5-FE&-4-L£ 4-3-H -3 4-t}olslo| = B AL} EH-2-A) g ET-1-F}E A o] E 9
Az
(tert-F-EA7IRI)-L-Z=H 3.76 g(17.47 mmol)S AFE3F] A Fd 19 &4 29 U3 AZWHOZ tert-
2E (9)-2-(5-F2E-4-24-3-Hd-3 4-T}o|dlo| 2 A UYZH-2-) U S d-1-7} 5 g o] ES 5,51 g(12.94
mmol, 74% )& WOl A mA 2 AAr}.

0

I NMR(300 MHz, CDCls) & 7.42-7.61(m, 6H), 7.32-7.34(m, 1H), 7.20-7.24(m, 1H), 4.40-4.43(m, 1H), 3.41-
3.52(m, 2H), 1.86-2.06(m, 3H), 1.70-1.76(m, 1H), 1.30(s, 9H).

9 20 (8)-5-F2=2-3-7d-2-(HE2H-2-) AYEA-4H)-=2] Ax

71 GA 1A AxT tert-FE (S)-2-(5-FRE-4-54-3-7d-3, 4-t}o]sto| ERFAVEA-2-) F EH H-1-
7hdEelE 5.53 g(12.99 mmol)& AREate] Alzel] 1€ @A 33 A AP (5)-5-FR=2-3-9d-
2-(F Y H-2-) FAFED-4BD-F 3.3 g(10.13 mmol, 78% F&)S wlo|A A nAR AU}

'H NNR(300 Milz, CDCly) & 7.60-7.62(m, 2H), 7.47-7.54(m, 4I), 7.27-7.29(m, 2H), 3.75-3.79(m, 1H), 3.22-
3.26(m, 1H), 3.73-3.76(m, 1H), 1.69-1.77(m, 4H).

<Azd 3> (8)-2-(1-°}9| = &)-5-F 2 2-3-(FFd-3-L) AGZT-4(3H0)-29] A=

)kl/NHBOC /@ D
HO
@ P(OPh)s/pyridine @fj\)\/ MC C[U\

NHBoc
A 1 tert-HE (9-(1-G-F22-4-24-3-(F g H-3-9)-3 4-tJoldlo| = 2 U= -2-) o &) FlutH o] E
o A=

3-olm =39 1.59 g(16.90 mmol)E& AFE3sle] A7) A Zxd 19 9A 29 593 AxuHo= tert-F¢ (9)-
(1-(5-F22-4-22-3-(F g d-3-9)-3, 4-To|gto| =2 I Y=£H-2-A ) o & ) 7Pl H o] ES 4.06 g(10.14 mmol,
60% TE)S ofolHE A TAZ AU},

'H NMR(300 MHz, CDCly) & 8.77(s, 1H), 8.57(s, 1H), 7.45-7.82(m, 5H),5.47(s, 1H), 4.35-4.38(m, 1H),
1.41(s, 9H), 1.26-1.31(m, 3H).

SGA 20 (S)-2-(1-olr] o e)-5-F 2 2-3-(F g d-3-D) AU=U-4(3H) -9 A=

A7 @A 194 A ZF tert-FE (S)-(1-(5-FE2E2-4-22-3-(3] g d-3-9)-3,4-T}o|slo| =2 AYEH-2-Y)
o e)7luldo] E 4.08 g(10.18 mmol)S AFE3le] Alxd 19 ©@A 37 BU3 AxHo R (S)-2-(1-ofH] =9
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[0557]

[0559]

[0560]
[0561]

[0562]

[0563]

[0565]

[0566]

[0567]

[0569]

[0570]
[0571]

[0572]

[0573]

[0575]

[0576]

[0577]

S=53 10-1845931
g)-5-F22-3-(FYd-3-9) A }EA-4(30)-2< 2.6 g(8.65 mmol, 85% F&)S A mA = A},

' ONMR(300 Milz, CDCls) & 8.78(s, 1H), 8.58(s, 1H), 7.65-7.71(m, 3H), 7.52-7.56(m, 2H), 3.57-3.64(m,
1H), 1.29(dd, J = 22.7, 5.9z, 3H).
<Az 4> (9)-5-22E-3-(FI-3-9U)-2-(FEL-2-D) AYESI-4(3H)-2 9] A=

0
0 OH cl O cl O = |
oc HoN TFA NS N
@ P(OPh)s/pyridine @f{i)\D @i\:)\?
BocN HN

9A 1: tert-5F¥ (9)-2-(5-FE22-4-24-3-(Fgd-3-U)-3 4-T}olslo| =2 AYEa-2-¢ )y Ed-1-FH5 A
HolES AX

3-obu| =32 d 1.65 g(17.55 mmol)& ARE3te] 7] Azd 19 @A 29 U AZYHOZE tert-F4 (S)-
2-(5-FRE-4-52-3-(92d-3-)-3 4-tolstol ER A UER-2-) V) P d-1-7H5 A ES 3.82 g(8.95
mmol, 51% +&)& A4 1AZ ATt

H ONWR(300 MHz, CDCly) & 8.74-8.77(m, 1H), 8.51 (s, 1H), 7.45-7.70(m, 5H), 4.27-4.41(m, 1H), 3.70-
3.83(m, 1), 3.45-3.60(m, 1), 1.92-1.99(m, 2H), 1.77-1.87(m, 20, 1.31(d, J = 11.3 Hz, 9H).

A 20 (S)-5-F 2 =-3-(Ie]d-3-%)-2-(I]Fe]d-2-2D) FU=H-4(BH)-2°] A%

A7) A 1A A xS tert-FE (S)-2-(5-FR2-4-82-3-(7]F H-3-2)-3 4-T}o]slo| E 2 1} =2 -2-4 ) 7]
Z2gd-1-7FE 2 0] E3.83 ¢(8.97 mmol)S AM&3t] A Zxd 19 @A 33 Hds AxPHoz (S)-5-F22-
3-(F g ed-3-9)-2-(F =2 I-2-) A= -4(3H)-2< 2.6 g(7.80 mmol, 87% F&)L AW w2 AT},

'H NMR(300 MHz, CDCls) & 8.75(s, 1H), 8.55-8.59(d, J = 12.2 Hz, 1H), 7.63-7.70(m, 3H), 7.50-7.52(m,
2H), 3.63-3.81(m, 1H), 3.20-3.27(m, 1H), 2.74-2.79(m, 1H), 1.65-1.78(m, 4H).

<Az 5> (8)-2-(1-ot| = 8)-5-F22-3-(n-F2) AUZSD-4(BH)-=29] A=

J\rNHBoc /@\ cl /@\
HO
dj\ P(OPh)s/pyridine @U\ @[u\)\/

NHBoc

A 1 _tert=%49 (S)-(I-(5-FE2-4-54-3-(n-5H)-3 4-t}o|slo| =2 H}=7-0-9) o &) 7pnjuf o] E o] A

[N t%

m-E5Fold 1.88 g(17.56 mmol)S AF&3le] #|zd 19 &7 29 54§ A= HO=Z tert-FE (5)-(1-(5-F
R4 -3 (-5 )-3,4-T}o]lo| = m A} el -2-2) o &) FhutH o] ES 5.1 ¢(12.29 mmol, 70% 48)<S 3
A BAR AAY,

'H NMR(300 MHz, CDCly) & 7.62(s. 2H), 7.39-7.47(m, 2H), 7.31-7.33(m, 1H). 7.15(s, 1H), 7.08(s, 1H),
5.61(s, 1H), 4.50-4.53(m, 1H), 2.42 (s, 3H), 1.42(s, 9H), 1.27(s, 3H).

oA 20 (S)-2-(1-o}r] o 8)-5-F 2 2-3-(n-E2) AYZU-4(3H)-¢] AZ

A7 GA 1A A ZEE tert-HE (9)-(1-(-FR2-4-24-3-(n-52)-3,4-Fo|3to| =2 A= -2-A) o &)
FhatH| o) E 50gu2wnm))ﬂ1ﬂ 19] @A 33 Fd3 AxLYHoR 35t (S)-2-(1-olr] ol e )-5-F
2E-3-(m-EW) A} ZH-4(3H)-< 3.0 g(9.56 mmol, 79 %F&)S M AR At

I NMR(300 MHz, CDCls) & 7.61-7.63(m, 2H), 7.41-7.48(m, 2H), 7.30-7.33(d, J = 7.7 Hz, 1H), 7.05-
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[0579]

[0580]
[0581]

[0582]

[0583]

[0585]

[0586]

[0587]

[0589]

[0590]
[0591]

[0592]

[0593]

[0595]

[0596]

[0597]
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7.08(m, 2M), 3.66-3.73(q, J = 13.0, 6.5 Hz, 1), 2.42(s, 3H), 1.27-1.29(d, J = 6.5 Hz, 3H).
<Az 6> (9)-5-F22-2-(FEd-2-9)-3- (L) AYEL-4C) -9 A=

(6]
o @
e S Agpres S e A
P(OPh)s/pyridine )\3
BocN
A 1 (S)-tert-FE 2-(5-F22-4-85-3-(n-52)-3 4-t}o] o] =2 A= -2-2) ¥ Z | d-1-7F 2 gl o]
Eo] Az

n-EFolul 1.87 g(17.41 mmol)S AFESte] Alzxd 19 w@A 29 593 AxWHOZ tert-FE (S)-2-(5-F
BER24-25-3-(n-5)-3,4-Holslo| =2 A UYEH-2-2) 9 S U-1-7}1Z A Y EE 5.67 g(12.88 mmol, 74%

FE)E =y aAZ I

(@2}

I NMR(300 MHz, CDCls) & 7.53-7.58(m, 2H), 7.45-7.51(m, 2H), 7.30-7.33(m, 1H), 7.14(s, 1H), 7.02(s,

1H), 4.43-4.51(m, 1H), 3.63-3.74(m, 1H), 3.42-3.50(m, 1H), 2.42(s, 3H), 1.93-2.04(m, 3H), 1.73-1.79(m,
1H), 1.23-1.37(m, 9H).

A 20 (S)-5-F22-0-(IEeT-2-)-3-(n-=H) ALER-4(BH)-=2] A=

A7) A 1A AxS tert-HE (9)-2-(5-FRR2A4-24-3-(m-EY)-3,4-T}o]lo| =2} =
U-1-7FEA ol E 5.69 g(12.93 mmol)E& AM&sle] Alxd 19 @A 33 U3 AxPHoR (S)-5-FE=2-
2-(9 &2 d-2-)-3-(m-B) A UHZU-4(3H) -5 4 g(11.77 mmol, 91% F&)S 3N LAZ A

' NMR(300 MHz, CDCls) & 7.42-7.58(m, 4H), 7.35(d, J = 8.1 Hz, 1H), 7.20-7.24(m, 1H), 7.05(s. 1H),
4.44-4.51(m, 1H), 3.42-3.50(m, 1H), 3.18-3.24(m, 1H), 2.44(d, J = 11.7 Hz, 3H), 1.76-1.93(m, 4H).

<Azd 7> (S)-2-(1-o}H| =0 8)-5-FEE-3-(3-ZTF L2 ) AUEZD-4BD)-29 A=

S w0 JA, @fL

NHBoc
GA 1 tert=-HE (H-(0-(6-F22-3-(3-ZF 29 d)-4-% -3 4-t}o]slo|E 2 F}£=]-2-9 ) o &l ) F}n}r o]

E

l
E

3-EFeRobdY 1.94 g(17.43 mol)& AM&Et] A7) Axd 19 @A 29 FUAF AZYHOR tert-Hd
(9)-(1-(5-F22-3-(3-ZF 29 d)-4-524-3 4-T}o|ste| E2FYUYE--2-) o &) FHH o] EE 4.88 g(11.68
mmol, 67% &) =M A= AU},

'H NMR(300 MHz, CDCly) & 7.42-7.63(m, 4H), 7.14-7.23(m, 1H), 7.03-7.17(m, 2H), 5.44-5.55(m, 1H), 4.48-
4.52(m, 1), 1.42(s, 9H). 1.18-1.31(m, 3M).

A 2: (S)-2-(1-obr] o &)-5-F 2 2-3-(3-ZZL 2D AUZSA-AGH) -2 Ax

A7 @A 1 AFE tert-FE (9)-(1-(5-FRZ-3-(3-ZF L 2 d)-4-2 -3 4-To]|Fol a2 )Ee -

2-d)old)7HibH o] E 4.88 g(11.80 mmol)& AFE3le] Alxze] 19 ©A 37 FUS AxzWHPoE Fasto] (S)-

2-(1-opr) o E)-5-F R 2-3-(3-ZF L 2D AUYZU-4(30)-S 2.4 g(7.55 mmol, 64% F&)S A 14
2 dado.

' NMR(300 MHz, CDCls) & 1.64(s, 1H), 7.63(d, J = 1.5 Hz, 1H), 7.46-7.60(m, 2H), 7.22-7.25(m, 1H),

7.04-7.10(m, 2H), 3.65-3.71(m, 1H), 1.31(dd, J = 6.5, 1.3 Hz, 3H).
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<AZzd 8 (S)-5-FR2-3-(3-ZF=2¥9)-2-(FJEFd-2-A)AUZEA-4(3D)-2 9 A=

(0]
OH
oc H2
@ P(OPh)s/pyridine dk)\? @f{k)\
BocN
OA 1t tert=F9 ($)-2-(5-F22-3-(3-FF 0 v d)-4-§4-3 4-tfo|sto| =R H}F-2-oD) I e d-1-7}

A
Badol e A

3EFo2oldd 1.93 ¢g(17.39 mmol)& A3l A7) Ao 19 @A 29 Fd3 AZYPHOZ tert-F-2
(S)-2-(5-2 2 2-3-(3-ZF ¢ 23| d)-4-2 -3 4-T}olslo] =2 A= -2-) W E2U-1-71 2 A P o] ES  6.33
g(14.26 mmol, 82% &) =T nAZ AU},

"H NMR(300 MHz, CDCls) & 7.52-7.65(m, 3H), 7.34-7.49(m, 2H), 6.97-7.23(m, 2H), 4.42-4 51(m, 1H), 3.65-
3.77(m, 1H), 3.42-3.54(m, 1H), 1.91-2.11(m, 3H), 1.79-1.88(m, 1H), 1.26-1.37(m, 9H).

9A 2. (9)-5-FF2-3-(3-ZF 2 2HI)-2-(FEd-2-D) AYEZI -4 -2 Ax

271 oA 10l A A %3k tert-5-¢
(5)-2-(5-FRE-3-(3-FF L 2¥d)-4-F -3 4-tho]dto| 27 &R -2-2) J e D-1-7H5 A e o] E 6.49
2(14.62 mmol) S A}-&-5}o zﬂZoﬂ 19 @A 33 H93 AxLHo R (9)-5-FRE-3-(3-ZFo29d)-2-(I=
2 U-2-2) A} -4(3H)-< 3.82 g(11.11 mmol, 76% F&)S A 1A= AU,

1

H NMR(300 MHz, CDCls) & 7.62(s, 1H), 7.61(s, 1H), 7.44-7.58(m, 2H), 7.20-7.25(m, 1H), 7.02-7.12(m,
2H), 3.78-3.81(m, 1H), 3.24-3.28(m, 1H), 3.00(s, 1H), 2.77-2.80(m, 1H), 1.72-1.82(m, 4H).

<Az 9> (S)-2-(1-olv| =29 )-5-Z2 0 2-3-H I AUESA-4(3H)-229 A=

0

F o HO)EI/NHBOC @
OH aniline TFA
NH P(OPh)x/pyridine /)\/\
2

NHBoc

A 1 tert-%8 (9)-(1-6-ZFQ2F-4-&4-3-7d-3 4-t}o|slo| =2 A}EH-2-A) T2 Z ) FlulH o] E9] A

[

(S)-2-((tert-F-EANFIRY)oln| =) e} =] o A= 2.97g(14.61 mmol)S AF&38te] A Fe] 19 @A 29} Hd3t
AZWHOZ tert-F8 (9)-2-(5-FRR-3-(3-FF L2 d)-4-%4-3 4-tho]dto| mr A uE71-2-U) 9| Z 2 -
1-7} 2 A 0] E 4.42 g(11.11 mmol, 76% &)< M uA= AT},

H ONMR(300 MHz, DMSO-ds) & 7.39-7.43(m, 1H), 7.07-7.19(m, 3H), 6.99-7.02(m, 2H), 6.72-6.88(m, 2H),

3.51-3.56(m, 1H), 2.92(s, 1H), 1.26-1.31(m, 1H), 1.10-1.17(m, 1H), 0.92(s, 9H), 0.21(t, J = 6.7 Hz,
3H).

A 20 (S)-2-(J-olH| =22 3)-5-FF 0 2-3-F I F LA -4(3H)-22] Ax

7] oA 100 A A %3k tert-4-€l
(9)-2-(5-F22-3-(3-ZF 9 27 d)-4-2 4-3 4-T}o] o] = #1 Jza-2-d)y 28 d-1-7l 22 g o E 4.16
g(10.47 mmol)& AF§3te] Az 19 WAl 33 FAS AZYHOR (5)-2-(1-oH| =X 2 )-5-FF 2 2-3-
O E-4(3H) -2 32.43 g(8.17 mmol, 78% F&)< M AR A},

' NMR(300 MHz, CDCls) & 7.66-7.73(m, 1H), 7.50-7.56(m, 4H), 7.27-7.28(m, 3H), 7.11(t, J = 5.1 Hz,

1H), 3.40-3.44(m, 1H), 1.75-1.84(m, 1H), 1.46-1.55(m, 1H), 0.79(t, J = 7.4 Hz, 3H).
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<Az 10> (S)-3-(1-otv| =o2)—-4,8-H EZE-2-H dolo| aF=5A-1(2H)-29] A=

Cl

i e
@ij\OH _Oxalyl Chloride @ _aniline/TEA @ 1) n-BuLi/THF
MC/rt MC/O°C 2) CIMg.. _.Boc

o}

i @

N 12N HCI @iik/ tanarlc acid @/ CF3CO ,0

H

MeOH pyndme/MC
O
NHBoc
o} e}
HNJKCF3 Cl HNJJ\CFa
A NCS X KQCO3

N MeCN N aq. MeOH

¢ 0 \© ¢ o \©

-2 2-6-vEHlFe A=

= 10.073 ¢(59.04 mmol), T4 UTZFZZWEH(150 nl) LN SAHFZgolm
10.3 ml(118.09 mmol, 2 WS Y3 tueEEolufo]=E 1-2 HFE A7l & AL2o|A] 4 A7+ wubslal
7He EE35le] 3etE o-FR2-a-wEmzd F2eo|T 11.479 g(59.04 mmol, 100% F&)S ZA A2 AY

o

A 2: 2-F 2R -6-wE-N-Hdwl =Zolmlo]=9] A Z

obd® 5.8 mL(63.76 mmol, 1.05 F&), Egcl=o}ql 14.8 mL(106.26 mmol, 1.75 FHEH)E F= gZFz=2ve
(150 mL)ol =olar 0TolA A7l @A 14 AZS 2-F2Z-6-wEdwlzd SF2Zelol= 11.48 g(60.7 mmol,

1.0 9% S 74 HEZ2WEH20 mb)ol =91 £9& HH3] 108 &< AHskAl7]ar 5 A7 &9 wRkgk $of
IN HCl, &, X3} AFwlol7lRvle]E FgAoz Faroz MY {7]5S 8, dXRCEHMIYER),
A3, 7 SRt €& LAE /oY oMAH ol ER AAA Y FHtE 2-FE2Z-6-mE-N-sdHl=o}n}
o= 13.0g(52.9 mmol, 87%)2 3 A= AUT}.

1H NMR(300 MHz, DMSO-d¢) & 10.56(s, 1H), 7.69-7.72(d, J = 7.7 Hz, 2H), 7.27-7.37(m, 5H), 7.10(t, J =
7.3 Hz, 1H), 2.31(s, 3H).
S 30 tert-28 ($)-(4-(3-2F 2 2-2-(s drhh o) d)-3- S 2R E-2-9) shuh o] E o] A=

A7 GA 2004 A Z3 2-FEE-6-WE-N-sdWll Zolntol = 6 g(24.42 mmol)E FF THF(50 mL)ol] o] -30
TellA n-BuLi 24.42 m1(61.05 mmol, 2.5 F#)S AH3] €3 1 Al wikgk Wh-gE23Ed tert-F4 (S)-(1-
(MEA (HE)oln])-1-S A X2 H-2-A) 7| o] E 8.5 g(36.63 mmol, 1.5 TH)E FF THF(50 mL)ol =]
=30 ColA olAxzd mayg FEeo|= 56.35 ml(73.26 mmol, 3.0 TS HAH3] ¥ H 1 A|ZF uvksk
WHEEYRES AEdE AREste] W3 Z*ﬂ& ol -15 CellA 2A12F S<F wkshgivt. -15 C~ -10 CTE&
AsAA 7] REEREY &, 1 N HC1E EAH o2 71ete] pH 52 e ¥ 202 71g3tal o ol
OJER FZFIH {UFTES skl 28} *u%i AFe o F715S F8, 1dxWNa2s04), 7%, 7% 55
ko] Ay AT I(Si0,, &2 CHLlo/MeOH, 30/1 —> CHClo/MeOH, 10/1) 2 ¥-2ldte] 3% tert-5-
g (9)-(4-(3-F22-2-(3 7Pt ) d)-3- 2P eh-2-2)Fhub o] E 8.8 g(21. 11 mmol, 86% F&)S 3
A AR AT

N

I NMR(300 MHz, CDCls) & 7.90(s, 1H), 7.59(d, J = 7.6 Hz, 2H), 7.29-7.35(m, 4H), 7.13-7.18(m, 2H),
5.01(s, 1H), 4.33-4.37(m, 1H), 3.91-4.06(m, 2H), 1.40(s, 9H), 1.24(d, J = 7.3 Hz, 3H).
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[0632]

[0633]

[0635]

[0636]

[0637]

[0639]

[0640]

[0641]

[0643]

[0644]

[0645]

[0647]

[0648]

A 4: (S)-3-(1-or o g)-8-F 2 2 -2-wdolo] A7 mA-1(2D) -2 Ax

7] GA 3elA AZE tert-FE (9)-(4-(3-FR2-2-(F IR H L) -3-L LK E-2-d) o] E 8
g(21.11 mmol)& IPA/12 N HCL(5/3, 160 mL)el ¢ 65 ColA 2 A|zF FoF wut 2t 3
2FHF TR YO E 88 Tt tERa2duer FEs A75S 8, 1x2WNa2s0d), 93, 4 55
sl A I 29 T8 9 (Si0,, €8N CHCl./MeOH, 10/1 —> CH,Cl./MeOH, 5/1)& ®@ste] 8= (S)-3-(1-
oln| .o &l)-8-F 2 2-2-7dolo] AFA = HU-1(2H)-= 4.871 ¢(16.30 mmol, 77% )& A mA=Z AT},

A 5: (S)-3-(1-or o €)-8-F 2 2 -2-wdolo] A7 mAU-1(2D) -2 Ax

7] @A 4ol A Z3F (S)-3-(1-ofu] o 8)-8-F 2 Z-2-d|dolo] A A =U-1(2H)-2 4. 871 g(16.30 mmol)S
EH-2-(100 mL)ol] o] (D)-ebebel(tartaric) ofAI= 2.45 g(16.30 mmol, 1.0 @3S YB3 A2o)A 308 W
3aL 904 FF dto] WIEEFES Aol 12 AIZE Fot awkek S A7 A 1A E g3t ES Tte)
g Sol A7 A uAE oy,

El3
H)-< 3.74 g(12.50 mmol, 77% +&)

=, ox

3l AFnHfolZlHYOE S=gao7 pff 82 HA3l] Ao 308 o
A 3etE (S)-3-(1-olm o 8)-8-FE Z-2-7dofo] AF EH-1(2
N A2 A

Mo

o AL K rZ

o

I NMR(300 MHz, CDCly) & 7.41-7.56(m, 7H), 7.28(s, 1H), 6.71(s, 1H), 3.68-3.74(q, J = 6.5 Hz, 1H),
1.31(s, 2H), 1.25(d, J = 6.5 Hz, 3H).

A 6: _(S)N-(U-(B-F=2=2-1-F4-2-9d-1,2-Hsdlo] =2 o] 2 F=el-3-A)l|T)-2.2, 2-E ZF e RO Eo}
nfol=2o] A%

71 @A 5ol A A xF (S)-3-(1-opv| ol d)-8-F 2 &=-2- ool A =7-1(2H)-=2 2.99 ¢(10.00 mmol), %
T ARG T & T CCL(15 mbol i1 0 TelA EEFeRopAE dsto] =ebe] = [(CFC0)0, 1.2
3

(@}

1 Thel 0% ¥ WSEFRS FLow Adstel 2 A Fob myke) | B3} olg o}
HOlEE 7] F&8a 47152 Relste]l 3 AFER AAF ol 77152 Lel, AE0S0), oI

7t FEete] Ay a=sEa T (Si0,, &89 A/ E ofMEoE, 10/1 > &Ail/dE ofAE|oE, 2/
DE Egse e (HN-(1-(8-FR2-1-24-2-¥d-1,2-Yslo]| =20 47 =d-3-A)&)-2,2 2-Eg| &2 F
S BolM| Eolrlol = 3.83 g(9.70 mmol, 97% F&)< M AR A},

"H NMR(300 MHz, CDCls) & 7.20-7.60 (m, 8H), 6.52 (s, 1H), 6.38 (br d, 1H). 4.64-4.74 (m, 1H), 1.43 (d,
J = 6.9Hz, 3H).

SA 70 (H-N-(1-(4, 8-t FZZ-1-Z4-2-¥d-1,2-t]3}o] =2 o] L F=d-3-A)oE&)-2,2 2-ET| ZFQ Zo}A

Eojrjolrol Az

A7) A 6ol AZF (S)N-(1-(8-FRE-1-F2-2-7d-1,2-Tste| =R o] 47 5T-3-U) | &)-2,2 2-E] &
F Qo RolM Eolulo]= 3,55 g(9.00 mmol), N-FZ 28 Aloln]=(NCS, 1.2 T&H), FF olAEYEH (25 nL) ¥k

EAES 4 A B FRFE & ARoz YZste] T3l AFEIQLAFH O ENaS0;) $4(2 mb)Y} & 715k

g otAlHlo|ER FEHaL f7]5S EElste] 23 Ag=E AFHT T f715S 2, dxWas0,), 3,
# wHskel A" ARIEIYI(SI0,, &2 /Y opAEHOIE, 10/1 > /Y opAEolE, 3/

Y2 25ty FFE (S)-N-(1-(4,8-TZF22-1-24-2-7d-1,2-T]d}o| ER o] A H =H-3-YU) & )-2,2,2-E g
ZZ 90 ZolM|Eolnlo]l= 3.79 g(8.82 mmol, 98% F8)S A mA 2 AYr).

—

I NMR(300 MHz, CDCly) & 7.98 (m, 1H), 7.51-7.69 (m, 6H), 7.15-7.20 (m, 1H), 7.03 (br s, 1H), 4.85-
5.00 (m, 1H), 1.58 (d, J = 7.2Hz, 3H).

@A 8: (8)-3-(I-o| o 8)—4.8-tEFZ Z-2-Hdolo| A= -1(2H)->9] A%

A7 @A 7oA AZEF (S)-N-(1-(4,8-T) F R E-1-24-2-7d-1,2-T] d}o]| E & o] &
YZF Qo RolA|Eolulo]l= 3,78 (8.8 mmol), K,CO5(5 B3F), MeOH/H.0(10/1, 20 mL

S BFAL Fol Loz W A oA SolE AAdT B3 AL cAEES Fa FEen H]

— A
o
T,
oo rjl‘i
o o
£ o
Moo
to =
i)
o
o
o
R
N -
-
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[0649]

[0651]

[0652]
[0653]

[0654]

[0655]

[0657]

[0658]

[0659]

[0661]

[0662]
[0663]

[0664]

SS=50l 10-1845931

T st X3k 2FER AFHS Fol #5715 2, dxWNaS0y), o3, #eE wFste] AY ARARED
#7(Si0;, &2 H: CHLlo/MeOH, 20/1 > 313} CHClo/MeOH, 10/ #ejate] sHgHE (S)-3-(1-opv| el d)-
4,8-tF22-2-vdolo] 27 EA-1(210)-2 2.90 g(8.7 mmol, 99% &)L A uA=Z AJ}

'H NMR(300 MHz, CDCly) & 7.98-8.03 (m, 1H), 7.45-7.65 (m, 5H), 7.17-7.30 (m, 2H),3.87-4.00 (m, 1H),
1.80 (br s, 2H), 1.46 (d, J = 7.1Hz, 3H).

<Alzd 11> (5)-8-F22-2-¥d-3-(F =g d-2-2)olo]aFAEU-1(2H)-29] A=

cl o @ cl o @ cl o @
&H 1) n-BuLi/THF N 12N HCI @5\1\
IPA N

)

2) Boc

S 10 tert=d (S)-2-(2-@-FE2=2-2-(A 7)) o) v E el -1-7H A o] EQ A=

Azd 139 @A 204 Qo 2-F R Z-6-we-N-F Il =oluto]= 6 g(24.42 mmol) S F THF(50 mL)ol 5
-30 ColA n-BuLi 24.42 ml(61.05 mmol, 2.5 F&)S HH3] ©ir 1 AIZF wWsk WS35 tert-5F¥
(S)-2-(HMEA (D)7 d) v Ed-1-7 =22 ol E 9.46 g(36.63 mmol, 1.5 F=)E F<= THF(50 mL)ol =
o] %aaf%ﬂﬂ1ﬂ1m4ﬂﬁl&+%%@;ﬂi%ﬁgitar$%(5%&@%&%iia%ﬂéﬂwﬂgﬁﬂ
D)ot e) I 2 d-1-7HE AP o] ES 5.05 g(11.41 muol, 88% &) A TAZ AU},

I NMR(300 MHz, CDCl;) & 8.03(s, 1H), 7.60(d, J = 6.9 Hz, 2H), 7.32-7.38(m, 3H), 7.16(d, J = 8.6 Hz,

2H), 7.05(d, J = 4.1 Hz, 1H), 4.28-4.39(m, 1H), 3.98(s, 1H), 3.41-3.52(m, 2H), 1.69-1.78(m, 4H),
1.38(d, J = 12.1 Hz, 9H).

A 2t (§)-8-F R =-2-9d-3-(I]Fe]d-2-¢D)olo| A H=-102H0)-22] A%

A7) A 1A Az tert-FE (9)-2-(2-(3-FERE-2-(Fd 7R Hd) ol E) v Ed-1-I 5 A g o E
3.34¢(7.53 mmol)& AFE3sle] A xd 109 WA 49 53 AzwHoz (9)-8-F22-2-Hd-3-(I 2 -
2-)ofol AF =EA-1(2H) -5 2.3 2(7.08 mmol, 94% +8)S I A= A},

'H NMR(300 MHz, CDCls) & 7.40-7.54(m, 6H), 7.27-7.30(m, 1H), 7.21-7.23(m, 1H). 6.87(s, 1H), 3.78(t, J
= 7.0 Hz, 1H), 3.05-3.12(m, 1H), 2.82-2.90(m, 1H), 1.75-1.84(m, 1H), 1.75(s, 1H), 1.54-1.66(m, 3H).

<Alzd 12> (9)-1-(2-ddAEY-3-L)ddotrle] A=

0]
0 8
HoN™ 7
= | H PhB(OH),
SN el Pd(PPhs), Ti(OEt)4
toluene/H,O
MeMgBr 4N HCI
MC MeOH

A 1 2-dHdFEe-3-FtH etdslo] =9 A%

2-ZFE2E-3-FAEAstEgsto]= 10 g(52.19 mmol, 1.0 BFH)E EFA/E (4/1, 150 mL)o] FHo|x HLER=E
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[0665]

[0667]

[0668]

[0669]

[0671]

[0672]

[0673]

[0675]

[0676]

[0677]

[0679]

[0680]

SS=50l 10-1845931

Y oAlE 7 g (57.41 mmol, 1.1 B%), Na,CO; 12.17 g (114.82 mmol, 2.2 3%), Pd(PPhy), 1.5 g (1.30

mmol, 2.5 mol%), Aliquat 336 7-8 W& (drops)= /\1111]& g 5 olzZ 3 7k oA 12 A soF dF3h
o Aeor Yrtste] E& 7ietal dlE olAH | ER F&E3Y {UTS v, AXCEHER), o3,
¢ sFste] Ay A=SEYT] (Si0,, &N @lﬁ/ﬂ%iiuﬂb, 10/1 = /g2 2dE, 3/1)=

sle] 35 2-Fd A E-3-7tB & uslo|= 12.156 g(52.11 mmol, 94% F&)S AN uAE I},

;

'H NR(300 MHz, CDCly) & 10.19(s, 1H), 8.86(s, 1H), 8.22(d, J = 8.4 Hz, 1H), 8.03(d, J = 7.9 Hz, 1H),
7.88(t, J =7.7Hz, 1), 7.64-7.71(m, 3H), 7.55-7.61(m, 3H).
SAl 20 (S.E)-2-P["-N-((2-3d F=R1-3-9 ) m[ e 3 2= f-2-H ylofro] = o] A%

A7 GA 1A Az 2-AdAEA-3-7tE g Ee]E 3 g(12.89 mmol, 1.1 BE)S THF(100 mL)ol| o)1
Ti(OEt), 5 ml (23.43 mmol, 2 W) R)-(+)-2-wg-2-T2 @ HHolnfo]= 1.42 g(11.72 mmol, 1.0 BH)S
J3L 12 AR FoF BFe ol Ao Wbt 23h Afuiel 7RO E F8& A4S Thete] 1 AR F9F a
stal Algto]E =R ofiste] o ofAHo|ER FEI § f7]5S X3 AuER AF, 9, Ax (34
UEHR), o3, 7 sFste] 49 Aa=vEadgy (Si0,, &g dxl/dd opAEolE, 5/1 > /o€
olAlEHIOlE, 1/DE sty & (S, E)-2-HE-N-((2-vdF =a-3-D) e ) T2 g¢-2-d3olmle] = 3.96
g(11. 77 mmol, 91% F&)% iayﬂ TAZ GA.

I NMR(300 MHz, CDCl;) & 8.90(s, 1H), 8.80(s, 1H), 8.19(d, J = 8.2 Hz, 1H), 7.97(d, J = 7.8 Hz, 1H),
7.81(s, 1H), 7.50-7.61(m, 6H), 1.31(s, 9H).

A 30 (R)-2-"E-N-(($)-1-C-Ad H=7-3-) &) T2 A-2-d Fojufo]| =98] A%

471 A 294 Az (S,E)-2-HE-N-((2-ddF=d-3-Hvdd) T2 f-2-H A opato] = 3,96
g(11.76mmol , 22 W EN(70 mL)ol Fo]a -78 TollA 2M MeMgBr 11.76 ml (23.53 mmol, 3
FFE s8] Hetetal 3 AlZE Rk & A2 12 AZF F9F wwkstal 3t NHClL 89S Thete] {71%
S w2, dAx ERYESR), 99, A w55t A9 a=2gEaHd (Si0,, S8 dil/dE oA HE
3/1 = &Aik/og olAH o E, 1/2)2 st 33E (R)-2-#HE-N-((S)-1-(2-ddF=a-3-¢)d ) =3}~
2-Adolnto]l= 2. 52 g(7.15 mmol, 61% &)L AN uA= AJr}.

Z ;
oft
&
Ll
-
4

O

ST

i NMR(300 MHz, CDCl;) & 8.32(s, 1H), 8.16(d, J = 8.5 Hz, 1H), 7.84(d, J = 8.2 Hz, 1H), 7.71(t, J =

7.6 Hz, 1H), 7.41-7.58(m, 6H), 4.90-4.98(m, 1H), 3.42(d, J = 3.1 Hz, 1H), 1.47(d, J = 6.6 Hz, 3H),
1.20(s, 9H).

A 4: (S)-1-(2-HAd A= H-3-9) o gh-1-0}7 9] A=

A7 G@A 3ellA AFRI R)-2-vWE-N-((9)-1-2-#HdFAEd-3-Y) ol &) T2 F-2-dFolulo] = 2,42
g(7.15mmol, 1.0 ) E wWE-E(50 mL)ol =< FH Ad-2olA A HCl the]HAat &9 (15 mL)E 78] g2l A
2 ARE ot wwkela 23 AFvleltRUoE FEAS JiEte] oY ofAEHo|ER FES Fo {75S
e, AZEIYER), 99, Ay w58t AY A= E9(Si0,, §8d: fE 22/ Wes, 20/1
>R ade/des 5/1)E Baste] 3335 (S)-1-(2-ddFHEd-3-) ol ek-1-o}7 1.65 g(6.64 mmol, 93
% FE)S A% =T mAZ AUk

I NMR(300 MHz, CDCls) & 8.43(s, 1H), 8.13(d, J = 8.4 Hz, 1H), 7.86(d, J = 8.1 Hz, 1H), 7.68(t, J

7.6 Hz, 1H), 7.44-7.55(m, 6H), 4.42-4.48(q, J = 6.5 Hz, 1H), 1.58(s, 2H), 1.34(d, J = 6.5 Hz, 3H).

<AlZd 13> tert-F8 (9)-(1-(AIEA| (d&)o}r x)-1-SAZ 2 F-2-A)FHd ]| EY] A=

0 o]
MeNH(OMe) _OMe
OH N
NHBoc TEA/Hol\BAt/CEDCHCl BocHN |
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[0681]

[0682]

[0684]

[0685]
[0686]

[0687]

[0689]

[0690]
[0691]

[0692]

S=50l 10-1845931

(S)-2-((tert-F-EA 7t D)opn ) Z2 =2 ofA]l= 10 g (52.85 mmol, 1.0 &)L FF rFE=ZW|EH(250
ml)d Holi 0CAA Ego|doldl 29.5 ml (211.40 mmol, 4.0 B9} so]=2 A MR ET)

(52.85 mmol, 1.0 F=)S ¥, EDCI - HCl 20.3 g (105.70 mmol, 2.0 BH)S 713t Ao 308 nyWkslar

N, 0-tjHEsto] =FAlolql 5.7 g (58.14 mmol, 1.1 F%)S Y3l A=A 12 A|ZF &<t wRkek So] w323t

B B 7Ietal old ofAHO|ER FE3IY f7]5S &, ARCEHRIVER), 47, #Y & a
2

AZ dat/od ofAH ol ER AZAAG A 3FE tert-59 (S)-(1-(AIEA (HE)o}u]x)-1-2
uhHlo]E 11.7 g (50.37mmol, 95 % F&)< A wA= At

'H NMR(300 MHz, CDCls) & 5.23(s. 1H), 4.68-4.70(m, 1H), 3.77(s. 3H). 3.12(s, 3H). 1.44(s, 9H), 1.31(d,
J = 3.5 Hz, 3H).

<Azd 14> 2-((tert-F-FA 7R ) o} =) FEL 9] ofA =9 A=

(0] (0]
Boc,O
o 1M NaOH o
a
NH> MeOH NHBoc

2-olm] =B EF 2] ofA]= 10 g (96.97 mmol, 1.0 eq)S HWEE 65 mlol] =< S 0 ColA IM 2F3Fo|=EA0]
=(NaOH) 97 ml1$} Tl-tert-%8 TR Y o] E(Boc0) 25.4 g (116.37 mmol, 1.2 G)S 2& 3 AFLoA] 48

= eSS TESE 9 5 OIN HCIZ AHGSIAIA(pH 2-3) oE olAH O ER F&3 ¥ §7]
S 22, Ax GRYER), o949, #d w58t Ay A2 EIY (Si0,, £ i/ E ol H o]
E, 10/1 > di/dE ofAHelE, 3/DE FE3te] 3FE 2-((tert-F-FA 7t )olu| ) FEF o] A=
18.5 g (91.02 mmol, 94 % FH)S F4 oAz AU},

'H NMR(300 MHz, CDCls) & 6.24(s, 1H), 5.00-5.03(d, J = 7.6 Hz, 1H), 4.27-4.29(m, 1H), 1.87-1.94(m,
1H), 1.66-1.78(m, 1H), 1.45(s, 9H), 0.96-1.01(t, J = 7.3 Hz, 3H).
<AlZd 15> JE=2[2,1-f1[1,2,4]1ET o} A-4(30)-& FEA 9 A=

Cl ¢ Cl Cl

@ NCS E&C(CI) NaOMe mo LioH mo
W THF N : MeOH N ome  MeOHHO N on
1 2 3 4
cl cl
1) (COCI), A o NH,CI/NaOH NaOCl mo
2) N HN Aliquat 336 N N
HoN H Q NH,OH NH
R (tert-Bu),0/Et,0 2 R
R 5a:R=H 6a:R=H
5b0:R=F 6b:R=F

R-OH A Bro/PPhs ~ N R TFA ~ N R

. ] -
EDC HCI Q_SNQ Et;N/MC \ N\N/)\R, MC \ N\N/)\R,
H

THF N
R’ R
(0] 0] o]
TaR=H o 8aR=H _ _ 9aR=H _ _
7Th:R=F T N 8b:R=F - N 9b:R=F - HN
Boc Boc
i 8a"R=H i 9a"R=H i
7a"R=H _ a" R = _ a" R = _
7o"R=F "~ 8b:R=F R‘)J\( 9" R=F R‘/U\|/

NHBoc NHBoc NH,

Al 1 2 2 wWE 3-FE2-1H-9E-2-7 2 Ao E(3) 9] AX

5-Me-3 4-t}o]slo] =2 -21-9 & (1) (4 g, 0.05 mol)& THF (120 ml)ell Fola N-E22AA YR = (51.4 g,
0.39 mol)& 0 TollA HH3| 7}eta 158 woF wwdt Fof w33 dES 2.5 sk-F8al THFS 7+t
ol A AA st HEREWER FE3UT. F715S X3 AvEE AFH, 19, dx (FF ek,
oz}, 7h¢t FFste] APE 4,4-To|FRE-5-(EFREWYE)-3 4-T}olato| ER22H-9 F(2) S AL Fol A
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[0693]

[0695]

[0696]

[0697]

[0699]

[0700]

[0701]

[0703]

[0704]

[0705]

[0707]

[0708]

[0709]

S=50l 10-1845931

AZA Qlo] BtE oS Wkgo] ALgslit). 4,4-to| F R 2-5-(EFE 2 HE)-3,4-t}o] o] =2 -20-3] =(2)
(12 g, 0.05 mol)S WEHS (100 ml)o] Folal AF WEALO|=(NalMe) (28 wt% o] w2 &4) (16 g, 0.29
mol)< 0 CollA HH3F Hrista vbg EFES 204 2 A7 kg Al7]aL olE olAHo|ER &3 & F
71%5S 23 AuER A, 29, AxCERIUE), A9, 39 s5ste] ¥ A= e (Si0,, £
A SxH/oE olAE|o]E, 5/1)R Eelsle] 4 1A 3FgE
g (0.04 mol, 77% &) 4},

" NMR (300 MHz, CDCly) & 9.11 (br s, 1H, NH), 6.87 (t. J = 2.7 Hz, 1H), 6.26 (t. J = 2.7 Hz, 1H),
3.90 (s, 3H).

@A 3 3-FEZZ-1H-9 E-2-7H5 A2 oA =(4)9] AX

We 3-FE2-1H-9Z-2-7}2 47 o]E(3) (5 g, 0.03 mol)E WEL/E (2/1) (30 ml)ol *=o]a LiOH - HO

(5.3 g, 0.13 mol)E Ao A 1.5 A7+ 3Fska, 12N HCL (13 m1)E 0 CollA HH3] Ar)sict. v 23

old olAE|o|ER &) E3} AFEE A, BY, AX(FF FUER), A3, #¢ 553 Fo
IA FFES Ao r AHIe JE A A 3FE -FRE-IH-JE-2-7HE4AE A =(4)
og AT},

H
8 12

2 rlo e
o
o, T

' NMR (300 MHz, DMSO-ds) & 12.58 (br s, 1H), 11.92 (br s, 1H), 6.94 (t, J = 2.7 Hz, 1H), 6.19 (t, J =
2.7 Hz, 1H).

A 4-1: 3-F 22 -N-vd-1l-3] F-2-Ihm ofrjol E(5a) 9] A=

FFEREZ-IH-YE2-2-7H348 oA =(4) (1 g, 6.87 mmol)E F4 YFEZHe (25 ml)ol Holx A48 F7
geol= (1.3 g, 10.31 mmol) 9} CwlEXFoluto]= (2 drops)E F&olA A3 Aesle wkg EFES 1 Al
7F S R =, 4 w8t AE 1A FFES FF 1,4-tho)SAak (8 mDell Folal ofdd (0.8 g,
8.25 mmol) @} N N-tJo]AZ 2o go}nl (DIPEA) (2.7 g, 20.61 mmol)S 0 CollA HH3] 271gc). vk &3
55 60 T oA 1 AlZE w8 & & ofd olAElo]ER F&E3l] 28 2582 AlF, ¥, Ax(F5 iy
ER), o3, e 553 Fo| A& 1A FES Iior AHste] J& A uA 3§E 3-FE2Z-N-7

J-1-9] B-2-7H 2olutol = (52) 8 3FH O AU,

il

I NR (300 MHz, CDCl3) & 10.35 (br s, 1H), 8.60 (br s, 1H), 7.64 (d, J = 7.2 Hz, 2H), 7.37 (t, J
7.8 Hz, 2H), 7.15 (t, J = 7.2 Hz, 1H), 6.91 (s, 1H), 6.27 (s, 1H).

CHA 4-2: 32 RRN-(3-5F 0 Rl d)-1ll-9] F-2-Fh opuiol E(5b) o] A%

3-FRE-IH-9E-2-71528 ofA|=(4) (2 g, 13.75 mmol) o} 3-ZF 2 Zotdd (1.9 g, 17.19 mmol)S AFE3}
o A7) 5al Alxet U WHoR 42 29 A d5tE FREN-G-EFE2AE) -1 E-2-THE
ofmlol=(5h)E 2.6 g (10.85 mmol, 67% &) At

1H NMR (300 MHz, CDCls) & 9.81 (br s, 1H), 8.61 (br s, 1H), 7.61 (d, J = 11.1 Hz, 1H), 7.34-7.21 (m,
2H), 6.93 (t, J = 3.0 Hz, 1H), 6.81-6.87 (m, 1H), 6.29 (t, J = 3.0 Hz, 1H).

A 5-1: 1-opn| w-3-F &2 Z-N-Hd-1H-3] Z-2-F}H=E ~olnjo| = (6a) o] A%

NHCl (2.1 g, 39 mmol)¥} NaOH (28 wt%) &% (5.2 g, 130 mmol), NH,OH(I R F3IFO]=ZFAlo]=) (28 wt%h)

(2.3 g, 65 mmol), aliquat 336 (0.3 g, 0.65 mmol)9] &3 &No] t-FEWE o Z/toled oJHZ (1:1)
(80 ml)ol] =9l 3-Z22-N-9d-11-3 2-2-7} 2 2»o}u}o] =(5a) (1.4 g, 6.50 mmol)<S 0 ColA] A3 = 7}st
, S ZEA NaOCl(&Falo]2EF2do|E) F&H(10 wth)s HHs] Asete] F2olx 4x7F W&
, g ol ER &3 I H715S ¥3 AFEE AF, By, dxEAnada), oA, 3 5%
A7 ARstEIHS (Si0,, &8N FAi/ed opAH ol E, 5/1)& #elste] 3k 1A I3HE

-2 2 2N-dd-11-9] F-2-7}5 2obube] =(6a) & 1.1 g (4.56 mmol, 70% &) AUt

S

2 o
4
Q‘L

o
1-o}m] -

w

I NIR (300 MHz, CDCl3) & 8.53 (br s, 1H), 7.59 (d, J = 8.4 Hz, 2H), 7.37 (t, J = 7.8 Hz, 2H), 7.16
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[0711]

[0712]

[0713]

[0715]

[0716]

[0717]

[0719]

[0720]

[0721]

[0723]

[0724]

[0725]

[0727]

[0728]

S=50l 10-1845931

(t, J=7.5Hz, 1), 6.91 (d, J = 2.7 Hz, 1H), 6.08 (d, J = 3.0 Hz, 1H), 5.91 (s, 2H).

97 5-2: 1-on|x=-3-F 2 2-N-(3-ZF 2 23 d)-1H-9 Z-2-7}H& ~olulo] & (6b) 9] AXx

3-FRRN-(3-ZF2 27 d)-10-9 Z-2-7}2 ~olule] =(5b) (3.9 g, 0.02 mol)E A}835}o] 6aol Az HAst
oz FA 3x FIE -0l n-3-FRZ-N-(3-ZF 22 d)-1H-7] E-2-7} = »olulo]|=(6b)E 1.7 g
(6.78 mmol, 63% &) AAT}.

" ONMR (300 MHz, DMSO-dg) & 11.03 (br s, 1H), 7.68 (d, J = 12 Hz, 1H), 7.36 (s. 2H), 6.98 (d, J =

Hz, 1H), 6.90-6.94 (m, 1H), 6.54 (s, 2H), 6.12 (d, J = 3.0 Hz, 1H).

A 6-1-1: _tert-28 (S9-2-((3-F22-2-(Ad7E ) -11-F E-1-) D) S d-1- =AYl E
(7a)e] A=

1-opn| =-3-F 2 2-N-#| Id-1H-3] E-2-F} & ~o}nto] =(6a) (150 mg 0.64 mmol)9} N-(tert-¥-EA|7lHd)-L-=
=9 (192 mg, 0.89 mmol), EDC - HCl (171 mg, 0.89 mmol)S F<= THF (1 ml)o] HFoli Ao 20 AJZF ¥k
g}, Wk EFES oE oMHER FEI F fUITS X3 AFEER AF, £, dxERdlE),
oA, g st A7l A2FETHT (Si0,, & F4H/oE opAHolE, 5/1) & FElste] shEA A
e tert-FE  (9)-2-((-FRE-2-(3 7ML D)-1H-915-1-L) 7Pt ) 9] S D -1-7H 5 A P 0] E(Ta) &
193 mg (0.45 mmol, 70% %) AU},

' NMR (300 MHz, CDCl3) & 10.61 (br s, 1H), 8.32 (brs, 1H), 7.57 (d, J = 7.8 Hz, 2H), 7.34 (t, J = 7.8

Hz, 2H), 7.01-7.15 (m, 2H), 6.20 (s, 1H), 4.30-4.56 (m, 1H), 3.30-3.70 (m, 2H), 2.14-2.44 (m, 2H),
1.82-2.08 (m, 2H), 1.49 (s, 9H).

A 6-1-2: tert=HH (8)-2-((3-FR2-2-((3-2F22vd) 7Pt d)-1H-9] &-1-¢) 7Pt o) 9] Fef 9 -1-7}
H2A Yol E(7h) o] Ax

1ol e-3-FZZ-N-(3- ZF2 29 d)-11-3] B-2-F}= »olule]=(6b) (0.7 g, 2.76 mmol)S AF&3}e] 7a9)
A% =t HOo R tert-HE (9)-2-((3-FEE-2-((3-ZFL 2 )7 d)- 1H-72-1-¢) 7)1
ESYH-1-7I5AH ) E(Th) S AFH oz dJr).

I NMR (300 MHz, CDCl3) & 10.61 (br s, 1H), 8.38 (br s, 1H), 7.64 (br s, 1H), 7.23-7.31 (m, 2H,), 7.13

(br s, 1H), 6.99 (br s, 1H), 6.79-6.85 (m, 1H), 6.21 (s, 1H), 4.50 (br s, 1H), 3.51 (br s, 1H), 3.42
(br s, 1), 1.84-2.39 (m, 4H), 1.50 (s, 9H).

A 6-2-1: tert-H8 (9H-(0-(-F22-2-(A IR A)-1H-H E-1-) o} =) 1-S -T2 7
o|E(7a)¢] Ax

1-opn| =-3-F 2 2-N-H d-11-3] E-2-7} & 2~o}nlo] =(6a) (2.3 g, 9.76 mmol)e} N-(tert-FSA]7}Hd)-L-o}
g9 (2.6 g, 13.66 mmol)S AMg3}e] 7a9] A|Fet U WHo=w kA 1A 3FE tert-FE (S)-(1-
((-F22-2-(Ad 7R d)-1H-9 E-1-) o o) -1-F AT 2 F °‘)7¥H}uﬂ °]E(7a')E 3.5 g (8.56 mmol,
88% &) AU}

rH

1) 7w}

' NMR (300 MHz, CDCls) & 10.25 (s, 1H), 8.37 (s, 1H), 7.56 (d, J = 8.1 Hz, 2H), 7.34 (t, J = 7.8 Hz,

2H), 7.14 (t, J = 7.5 Hz, 1H), 7.03 (d, J = 2.7 Hz, 1H), 6.21 (d, J = 2.7 Hz, 1H), 5.06 (d, J =
Hz, 1H), 4.40 (br s, 1H), 1.47 (s, 9H), 1.44 (d, J = 7.5 Hz, 3H).

A 6-2-2: tert-FE ($)-(1-((3-F22-2-((3-FF L2 )7 E ) -1H-F E-1-) o} 1] & )-1 T2
2-)Itutro]| E(7b") 9] A E

1-ot w-3-F 22 -N-(3-ZF 0 29 d)-11-7 - 2-7}2 2~oluo]=(6b) (3.1 g, 12.26 mmol), N-(tert-§-EA]
FhRd)-L-<dEhd (3.3 g, 17.16 mmol)S AFE3le] 7a9] A|xe} FAS WHoz A 1A IFFE tert-FE
($)-(1-(B-EF22-2-((3-EFL=29d) 7 d)- IH-TE-1-) ot ) 1-FAZ 2 34-2-d) 7HutH o] E  (7b')
£ AH¥HoR 4.
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[0729]

[0731]

[0732]

[0733]

[0735]

[0736]

[0737]

[0739]

[0740]

[0741]

[0743]

[0744]

[0745]

S=50l 10-1845931

1H NMR (300 MHz, CDCls) & 10.16 (s, 1H), 8.42 (s, 1H), 7.61 (d, J = 11.1 Hz, 1H), 7.24-7.31 (m, 2H),
7.14-7.11 (m, 1H), 7.02 (d, J = 3.3 Hz, 1H), 6.86-6.80 (m, 1H), 6.22 (d, J = 3.3 Hz, 1H), 5.00 (d, J =
7.8 Hz, 1H) 4.35-4.42 (m, 1H), 1.48 (s, 9H), 1.44 (d, J = 7.2 Hz, 3H).

9A _7-1-1: tert-F8 (8)-2-(5-FEE-4-§4-3-#d-3,4-tfo|slo| =R A EZ[2,1-f][1.2 4| EFo}X-2-¢)
yE2d- 1-7HE A g o] E(8a)9] Ax

Edd¥E2T (303 mg, 1.16 mmol)S YZF=Z=2ZHE (1 ml)ol] =]l Bry (184 mg, 1.16 mmol)S 0 ColA A

A7) & T, g2olA 1083 arett). tert-FE (9)-2-((3-F2Z2-2-(Fd7/MIEY)-1H-I &~ 1-¢)7}
2y Egd-1-7H5 A g o] E(7a) (250 mg, 0.58 mmol)° HE2 2 g1 ml)eol o] 0 CollA s H7)
3 Egddolyl (146 mg, 1.44 mmol)& 22 2XoA A7} s}, wbE EFES 0 CodA] 1021 wdkst
Z

P

4

H

-

d

HdEzadages &3 & f7|5S X3 2aE= A, 8, AxCE s, 939, 39 5535
8 AZgETHT (Si0,, &8 A/od ofMEHoelE, 5/1E Fste] sk 1A SE tert-Fd
(9)-2-(5-F22-4-84-3-9d-3 4-T}o|3lo| =2y E2[2,1-f][1,2,4] EF o} -2-A)F E2|d-1-F 5 g o] E
(8a) 82 mg (0.20 mmol, 34% &)= Ay},

2 Ko

I NIR (300 MHz, CDCl3) & 7.29-7.36 (m, 2H), 7.05-7.13 (m, 3H), 6.36-6.40 (m, 1H), 4.46-4.51 (m,

0.5H), 4.36-4.40 (m, 0.5H), 3.09-3.41 (m, 2H), 2.12-2.25 (m, 1H), 1.86-2.00 (m, 1H), 1.71-1.79 (m,
2H), 1.45 (s, BH), 1.35 (s, 4H).

A 7-1-2: tert-28 (§)-2-(5-ZF22-3-(3-ZF L 29 d)4-2 -3 4T} =R 222 1-{][1,2, 4] E
golx-2-e) ¥ 22l 1-712 2 g o] E(8b) 9] AZ

tert-%9  (S)-2-((3-E22-2-((3-&FF giﬂéWWHﬁbﬂWﬂ%ﬂf )7t ) v Eed-1-7H A ol E
(7b) (100 mg, 0.22 mmol)E A3t A7) 8a¢] A% TU3 W o=Z sk 14 FFI4E tert-Fd (S)-
2-(5-FRE-3-(3-FFLRAL)4-F -3 4-Tho|sle| =2 I FZ[2,1- f][l 41Egopl-2-d) v Eed- 1-745
A g o] E(8b) 45 mg (0.10 mmol, 47% F8)& AT},

' NIR (300 MHz, CDCl;) & 7.43-7.57 (m, 1H), 7.18-7.37 (m, 2H), 6.99-7.13 (m, 1H), 6.48 (dd, 1H, J =

2.7 Hz, J = 12.9 Hz), 4.46-4.53 (m, 0.5H), 4.41 (br s, 0.5H), 3.32-3.70 (m, 2H), 1.80-2.11 (m, 4I),
1.45 (s, 4H), 1.38 (s, 5H).

9A 7-2-1: _tert=%" (S)-(1-(5-FEE-4-82-3-7d-3 4-vjo|gto| =2 E2[2,1-f][1.2 4] EF]o}FI-
2= d)7tutHo] E(8a') o] A%

tert-F2  (S)-(I-((3-EFEZZ-2-(A D7 EL)-11-9 E-1-L) ot )-1-  SAZ23-2-Y)7HHo]E(7a')
(500 mg, 1.23 mmol)S AFE3SlY] A7) 8aol Az} 5L W o g 3k A I3HE tert-FE (5)-(1-(5-
FRFZA-0-3- Jﬂﬂ 3,4- r:}o]«»}o]chii [2,1-f1[1,2, 4] E]o}-2-) ol &) 7}l o] E(8a') 105  mg
(0.27 mmol, 22% &) <dit}.

I NIR (300 MHz, CDCl3) & 7.48-7.60 (m, 3H), 7.39-7.41 (m, 1H), 7.28 (brs, 2H), 6.50 (d, J = 2.1 Hz,
1), 5.09 (brs, 1H), 4.48 (br s, 1H), 1.42 (s, 9H), 1.26 (d, J = 6.3 Hz, 3H).

A 7-2-2: tert-28 (5)-(1-(6-F22-3-(3-ZF L 29 d)4-2 -3 4-t}o]lo| =2 222 1-{][1,2 4] E
glo}zl- 2-)e &) FlulHlo] E(8b') o] A Z

tert-F8 (9)-(1-((3-FE2Z-2-((3-ZF 2 29 )72 ) -1H-F E-1-)o}u| )-  1-8 A Z Z9-2-2) 7hn}w
O]E(7b') (500 mg, 1.18 mmol)S AF&3le] A7) 8aol A X U3 WHow FpokA 1A IE tert-FH
(9)-(1-(5-F22-3-(3-EF22Hd)-4-%4-3,4-tfolslo| =2 T FZ[2,1-][1,2,4] E|o}z1-2- ) ol & ) 7}ui}
wWo]E(8b') 140 mg (0.34 mmol, 29% F&)& AU},

' NR (300 MHz, CDCls) & 7.47-7.58 (m, 1H), 7.15-7.30 (m, 3H), 7.02-7.09 (m, 1H), 6.51 (d, J =
Hz, 1H), 4.99-5.10 (m, 1H), 4.48 (br s, 1H), 1.41 (s, 9H), 1.24-1.31 (m, 3H).
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[0747]

[0748]

[0749]

[0751]

[0752]

[0753]

[0755]

[0756]

[0757]

[0759]

[0760]

[0761]

S=50l 10-1845931

A 8-1-1: (9)-5-F22-3-¥Hd-2-(FE2d-2-HH E=2[2,1-][1,2. 4] EZ]o}X-4(3H)-=>(9a) o] A=

tert-5-8  (S)-2-(5-FZZ-4-2A4-3-7d-3 4-t}olslo| 2T 222 1-][1,2,4] EF o}z -2-4) 9 =g d-1-7}
B2 o] E(8a) (130mg, 0.31 mmol)S ETZFQ ZolAE ofA= (50 wt% & vEF=ZZWE) (2 ml)ol 0 Col
Al molal, ALoA 3087F wRFETH, WS EFES NaH(0,E 0 ColA] F3A 7|1, tEZ22Heoz 2323
T F715S 23 2FER AF, B, AxEHaUE), o9, 7 sFEk 84 1A F5HE (9)-5-F
22-3-7d-2- (FEgd-2-)IEZ[2,1-1]1[1,2,4] EF}Z-4(3H)-2(92)E 96 mg (0.30 mmol, 97% F&)
E=lA=

ML

FU

' NMR (300 MHz, CDCls) & 7.47-7.55 (m, 3H), 7.26-7.30 (m, 3H), 6.49 (d, J = 2.7 Hz, 1H), 3.81 (t, J =

5.7 Hz, 1H), 3.12-3.19 (m, 1H), 2.74-2.81 (m, 1H), 2.02 (br s, 1H), 1.77-1.82 (m, 2H), 1.61-1.73 (m,
2H).

9 8-1-2: (S)-5-F22-3-(3-ZF Q29 d)-2-(F =L d-2-HHAEZ[2,1-][1,2,4]E&] o} -4(3M)-= HCI
salt(9b)9] A X

tert-#d  (S)-2-(5-FR2-3-(3-ZF 229 d)-4-&2-3 4-t}olslo| =2V ER[2,1-f][1,2,4] Eg] o} -2-Y)
E2d- 1-75A ol E(8b) (40 mg, 0.09 mmol)el conc. HCI (15 wt% <] wWE-Z) (10 m1)& 0 TolA 7}t
L, geeA & AIZE S wwkEtt. Wk EdES sl A &ulE AlA st A4 A FtE (5)-5-F
22-3-3-EF2d)2-(FEEd- 2-d)IHAEZ[2,1-1][1,2,4]Eol-4(3N)-= 3JPo|=2EF2 ol
(9b)& BFAoE AUt

I NMR (300 MHz, DMSO-ds) & 9.86 (brs, 1H), 9.08 (brs, 1H), 7.63-7.69 (m, 2H), 7.40-7.54 (m, 3H), 6.78
(s, 1H), 4.23 (br s, 1H), 3.17 (br s, 1H), 2.09-2.14 (m, 1H), 1.90-1.98 (m, 1H), 1.69-1.87 (m, 2H).

Al 8-2-1: (S)-2-(1-o}r| o E&)-5-F 2 2-3-HdI EZ[2,1-1][1,2, 4] ET| o} -4(3H)-=(9a"') 9] A=

tert-%8 (S)-(1-(5-FR2-4-52-3-71d-3,4-tho]sle| =2 S 2[2,1-f][1,2, 4] E& o}~ 2-) el D) 7}ulv]
o]E(8a') (105 mg, 0.27 mmol)S AFE3le] 9a9 A|x9F HY3 whgom A ux 33E (S)-2-(1-opr] %o
g)-5- F2E-3-HdyZ2[2,1-f][1,2,4]E&]o}d-4(3H)-2(9a')S 69 mg (0.24 mmol, 88% &) LA},

H NMR (300 MHz, CDCls) & 7.48-7.57 (m, 3H), 7.26-7.30 (m, 3H), 6.50 (d, J = 2.4 Hz, 1H), 3.66 (q, J =
6.6 Hz, J = 13.2 Hz, 1), 1.29 (d, J = 6.6 Hz, 3H).

TA _8-2-2: (S)-2-(A-ofH| o E)-5-F 2 Z-3-(3-FEF2d A E=[2.1-][1.2.4] E&]o}x-4(3H)-(9b")
o A%

9t L WHOR tert-H¥ (9-(1-(5-FRE-3-3-FFLRAL)-4-54-3 4-tho|slo| =RV ER[2,1-
f1[1,2,4]- Ejopxl-2-¢)eld)7Intro] =(8b') (140 mg, 0.34 mmol)& AFE-38ke] 9ao] Az} %0 g e
= a4 aA ﬁ@z»(wﬂ%kﬂﬂiﬂgr&giiﬂ%& Zrerdd) N ER[2,1-11[1,2,4] Eg]opxl-

4(3H)-=(9b"' )<= 103 mg (0.33 mmol, 97% &) LUc}.

I NIR (300 MHz, CDCl;) & 7.48-7.56 (m, 1H), 7.22-7.29 (m, 2H), 7.02-7.14 (m, 2H), 6.50 (d, J =

Hz, 1), 3.76 (q, J = 6.3 Hz, J = 12.8 Hz, 1H), 2.22 (br s, 2H), 1.34 (d, J = 6.6 Hz, 3H).
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[0763]

[0764]
[0765]

[0766]

[0767]
[0769]

[0770]

[0771]

[0773]

[0774]

[0775]

[0777]

[0778]

[0779]

S=50l 10-1845931

<Az 16> (5)-1-(7-FFL2-2-3-ZF L2 ) A=d-3-L) o e-1-o179 Az

?
o S.
= H  3-F-PhB(OH),
. SN | ol Pd(PPhs),

toluene/H,0

MeMgBr

A 1 T-EFRE-2-B-FFwdd)Fisd-3-FtH ddslo| =9 Ax

dd3to]l= 2.10g (10.0 mmol)S AFE3FS] #AlZEd 12 @A 13 5L3
2 F3E 7-ZE2F202-20-(3-ZEF 0 2Hd)FEd-3-7tHdd 50| = 2.48¢ (9.2 mmol, 92% F&)S s »=
aA 2 AT,

RUA2:)
= o

MSm/z; (0 + 1)1 270.

@A 2: RE)-N-((7-Z2F22-2-(3-ZF e wd ) FAEd-3-d)HEd)-2-wE T a2 fg-o-Hylolnfo]=0o] A=z

7] @A 1A AFRE T-EFLE-2-(3-E2F R ) FAEd-3-7tHdd5tol= 1.0 g (3.71 mmol, 1.0 TH)
< AHE-3HA A Z o) 12 oA 29} %%18& o=z GRS
(RE)-N-((7-Z2F22-2-(3-EF o =2¥d)F=d-3-d)ved)-2-He T2 H-2-HHAo}nto] = 1.3 g(3.49 mmol,
94% T8)S =dtA AR A}

'H NMR(300 MHz, CDCls) & 1.31(s, 9H), 7.18-7.54(m, 5H), 7.79-7.83(m, 1H), 7.98-8.03(m, 1H), 8.76(s,
1H), 8.91(s, 1H).

A 3t (R)N-(()-1=(7T-FF L 2-2-(3-FF e i) F|zad-3-¢D)od)-2-vH T2 y-2-Hglojnjo] = 0] A%

A7 @A 2004 AZ RE)-N-((7-ZF 9 2-2-(3-ZZ 0 27d)F =a-3-Y) v ad)-2-v & = 2 7-2- 7o}
ulo]= 1.3 g (3.49 mmol)E& AREShe] Az 12 @A 33 54 WHoR R)-N-((S)-1-(7T-EF=2-2-(3-F
FeRvd)FEd-3-d)de)-2-HMedz23-2-Adylojulo] = 1.30 ¢(3.35 mmol, 96% F&)& At =4 1x
2 AU,

=

I NMR(500 MHz, CDCls) & 1.23(s, 9H), 1.51-1.53(d, J = 10.0, 3H), 3.38-3.39(d, J = 5.0, 1H), 4.92-

4.94(m, 1), 7.17-7.21(m, 1H), 7.29-7.32(m, 1H), 7.38-7.41(m, 2H), 7.49-7.53(m, 1H), 7.78-7.80(m, 1H),
7.85-7.88(m, 1H), 8.35(s, 1H).

oA 4: (S)-1-(7-Z2FQ 2-2-(3-ZF 2 2Hd) Hxa-3-A) o E-1-0o}71¢] AZ

A71 @A 3ol A FZFF (R)-N-((S)-1-(7-SF L 2-2-(3-ZF =z d)A=d-3-Y)va)-2-red T2 #-2-47
olufo]= 0.52 g (1.34 mmol)S AF&38F] Ao 12 @A 49 54 o2 (9)-1-(7-Z2F22-2-(3-Z2F 2
2 d)FAEA-3-2) o ek-1-0} 0.37 g(1.30 mmol, 97% &) As =24 A= AU},

'H NMR(300 MHz, CDCls) & 1.35(d, J = 9.0, 3H), 1.53(br s, 2H), 4.43(t, J = 6.0, 1H), 4.92-4.94(m, 1H),

7.16(t, J = 9.0, 1H), 7309-7.36(m, 3H), 7.42-7.49(m, 1H), 7.73(d, J = 12.0, 1H), 7.82-7.87(m, 1H),
8.47(s, 1H).
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[0781]

[0782]
[0783]

[0784]

[0785]

[0787]

[0788]

[0789]

[0791]

[0792]

S=50l 10-1845931

<Az 17> (S)-1-(7-FFL2-2-(F g d-2-9)FA=U-3-) ol &-1-o}%l ¢ A=

0] 0]

= | H MeMgBr m\ MnO, = |
NN
F N~ Cl toluene F N el

(+)-DIP-CI m\ /@gf\ Sn(Bu)
THE SN DIADPPh; Pd(PPhs),

THF 1,4-dioxane

NH2NH2
EtOH

WA 1 1-(2-FRE-7T-ZF 0 2 =U-3-A) o E-1-29 AXx

7

2-ERB-7-ZF2Q 2 Ed-3-FtE Y Fo)= 2.5 ¢ (11.927 mmol)E F4 THF(30 mL)o] =< E}% ~78 Tl A
3M MeMgBr (Et,0) &% 4.77 mL (14.312 mmol)S ¥iL -78 C ~ -10 ColA 247k @Wkslet. 22 - 20 C

2 9E g2 I3 NHClL A4S 718 $o] Aoz 71dste] B8 718lal oE olAHoER FE3 & {7
S By, A2GERIER), o3, 2 vFse] A9 A2 E39(Si0,, &89 i/od oA ol E,

3/DE EEste IgE 1-(2-FERE-T-ZFE2AEH-3-Y)E-1-2 2.4 g (10.636 mmol, 89 % FE)& =
S A2 AAJ

of

I NMR(300 MHz, CDCls) & 8.38(s, 1H), 7.79~7.87(m, 1H), 7.63(dd, J = 9.6, 2.2 Hz, 1H), 7.35(td, J =
8.6, 2.4 Hz, 1H), 5.32~5.41(m, 1H), 2.31(d, J = 2.9 Hz, 1H), 1.61(d, J = 7.1 Hz, 3H).

G 2 1-(2-FEE-7-ZF0 2 EY-3-A)e-1-29] Ax

A7 @A 1A A XS 1-(2-FRE2-7T-ZFLLEFAEH-3-Y)olE-1-2 2.4 g (10.636 mmol) S FF EF4 30
mLoll ¢l vh5 W7k tolSAko]=(Mn0y) 9.2 g (106.36 mmol)% il 10A17F st $HE3E Fof Feow
on - %

W7ksle] AglolE HEE o]§3te] o7 g vhg 7t w55t Ay A=A EH(Si0,, &8N A/l
oA HOIE, 3/1)2 #Este] FE 1-(C-ER2-7-E2F 229 Ed-3-Y)de-1-2 1.8 g (8.049 mmol, 76 %
FE)S =8 AR A

H NMR(300 MHz, CDCly) & 8.42(s. 1H), 7.88~7.95(m, 1H), 7.68(dd, J = 9.8, 2.2 Hz, 1H), 7.41(td, J =
8.4, 2.4 Hz, 1H), 2.79(s, 3H).

oA 3: (R)-1-(2-FR2-7-ZF 0 252 -3-9) o E-1-29] AXx

B-ZF 2R v)o]Au M| AR ((+)DIP-Cl) 5 g (15.588 mmol)S F4 THF (10 mL)o] ¢ % -47 C=E dZs}
o] A7) FA 2004 AxT 1-(2-FE22-7-ZF0ZAEH-3-U)oe-1-2 1.8 g (8.049 mmol)S ¥4 THF (20
mL) | %OJ SANS Wi oA 12A17F wRESEATE, HESEFES 0 T2 WZste] ofAlE 1 ml, 10 % Na,C0;

OPE

T olEs BaL A2olA 1AIRE gk shgivh, wkg-EgtEel o' opAlHolESt =& 7hete] e f715S dx
(FAUER), o3, A w55t A9 A== HI(Si0,, Sl /L oMol E, 4/1)= st
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[0793]

[0795]

[0796]

[0797]

[0799]

[0800]

[0801]

[0803]

[0804]

[0805]

S=50l 10-1845931

o 33E (R)-1-(2-FER2-7T-ZF0 2 =U-3-Y)e-1-& 1.4 g (6.204 mmol, 77 % F&)E ¢k A=
A AL}

H NMR(300 MHz, CDCls) & 8.39(s. 1H), 7.81~7.88(m, 1H), 7.65(dd, J = 9.9, 2.6 Hz, 1H), 7.36(td, J =

8.9, 2.8 Hz, 1H), 5.31~5.41(m, 1H), 2.15(d, J = 3.8 Hz, 1H), 1.61(d, J = 6.4 Hz, 3H).

GA 4 (H-2-(1-(2-F22-7-ZF Q02 F5d-3-) o) o] A= -] 3-tJo] L4 A%

A7 A 394 AZRE (R)-1-(2-FER2-7-ZFQ2FA=ZAU-3-)JE-1-& 1.4 g (6.204 mmol)E ¥ THF
(30 mL)ol =< = Eg|dAldZAA(PPhy)1.95 g (7.445 mmol), ~ero]u]=(Phthalimide) 1.1 g (7.445 mmol)
a0 CE Yzste] tolAxZa2Yg O}ZQ7}H*1EJIO]E(DIAD) 7 mL (7.445 mmol)E ¥ J%OﬂH 15417
Hk s, HhSERtEd dE ofME o ES} E& Tt F& g %71%—% AZ(FIUER), A%, 24 5
st Ad AZSEIHT(Si0,, &N A/oE olAEolE, 4/1)E EE|5t] sFE (S) 2-(1-(2-2==

-2 R 2 EU-3-A)dE)o] £AEH-1,3-t}o] 2 g (5.637 mmol, 91 % &)L 3PN mARZ AL},
"H NMR(300 MHz, CDCls) & 8.56(s, 1H). 7.87~7.94(m, 1H), 7.77~7.83(m, 2H), 7.68~7.74(m, 2H), 7.61(dd, J

=9.7, 2.2 Hz, 1H), 7.37(td, J = 8.4, 2.4 Hz, 1H), 5.95(q, J = 7.1, 6.9 Hz, 1H), 1.97(d, J = 7.1 Hz,
3H).

A 5t (§)-2-(0-(7T-FF 2 Z-2-(F2]d-2-9D) F|=71-3-¢D) ol &) o] &A1= -1, 3-to] 2] A%

A7 @A 5ol A F3FE (S)-2-(1- (2 ERR2-7-EFLEAEU-3-L)dE)olAlEH-1,3-t}o]& 1 g (2.819
mmol)< 1,4-tho]&At (5 mL)ell ¢ % Pd(PPhs), 163 mg (0.141 mmol), 2-(EglFEeid)-ald 1.25 g

(3.383 mmol) PiL of=3 7}X& ShoflA 100 T2 3Y < FFeIUTE. HHFE3}E dd oA HoES} &&
7bete] & 3 fU1ES AXCEHEER), 93, 7Y sFste] A8 A29EIH 3 (Si0,, &8 At/
g oM HIE, 4/1)E Esle IFE (5)-2-(1-(7-FF L =2-2-(Fgd-2-d)A=A-3-d) o &) o] N =7~
1,3-t}o]& 500 mg (1.258 mmol, 91 % F+8&)L &Ik A= i),

1H NMR(300 MHz, CDCls) & 8.69(s, 1H), 8.65(d, J = 5.0 Hz, 1H), 7.90~7.97(m, 1H), 7.60~7.76(m, 7H),
7.28~7.42(m, 2H), 6.31(q, J = 7.4, 7.1 Hz, 1H), 1.98(d, J = 7.5 Hz, 3H).

A 6: (9)-1-(7-FF 2 Z-2-(Fd-2-) F=d-3-A) ol g-1-o} 7l e] Az

7] @A Bell A AZFE (S)-2-(1-(T-ZF L 2-2-(F g d-2-d) A EH-3-A) ol &) o] 2% =71, 3-t} o]
(1.258 mmol)E& ol €& (20 mL)oll Holal slo]l=ghzl tol=go]E 612 plL (12.58 mmol)E Wil 24|
ATH WEFEFES F2o® YA § o) sfar AFH o opAEo|ES ES vlete] & g f7]
AXCRIYER), A7, 38 sFste] 44 A=23E19(Si0,, §89: fF22de/meke, 20/1 > ¢

Fz 2 e/des ) 10/1)2 2335ty ﬁ}%% (S) 1-(7-2F 2 2-2-(¥ g d-2-) FA=d-3-Y) o &-1-0}7 312
mg (1.167 mmol, 93 % &) =

I NMR(300 MHz, CDCl;) & 8.70(d, J = 4.6 Hz, 1H), 8.43(s, 1H), 7.82~7.95(m, 3H), 7.75(dd, J = 9.7, 2.4
Hz, 1H), 7.31~7.41(m, 2H), 4.63(g, J = 6.7, 6.7 Hz, 1H), 2.01(br s, 2H), 1.43(d, J = 6.8 Hz, 3H).
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[0807]

[0808]
[0809]

[0810]

[0811]

[0813]

[0814]

[0815]

[0817]

[0818]

[0819]

S=50l 10-1845931

<AZd 18> 1-(6-ZF e 2-3-(Fgd-2-Y)FA=A-2-d) g e-1-o}7l 9] A=

H,N
NHBoc H
F
N 1) n-BuLi/THF N | o
N 2) x o K,CO4/EtOH
_MgCl
T‘/\l
Boc
NHBoc NH,
/N ‘ TFA /N |
. X | x MC . X | x
N =~ N =

SA 1t tert—HE (S)-(3-FA-4-(F] 2 H-2-9) FEt-2-9) Fhupro] E o] A=

tert-%g (S)-(1-(FEA (HE) o} =) -1-S A Z 2 3-2-A ) 7lulw[ o] E 5 g (21.526 mmol)S F<= THF 40 mLol
o] —40 CollA o]Aziﬁéu}zLﬂﬁ Zrglol= g F FEdo|= £4916.6 mL (21.526 mmol)S P -30 Tol
A 3087 Wk 3 5 —40CE WZEE Fo 2-3ZFY 2.6 g (27.984 mmol)S -4 (THF 20 mL)ol o] -40 C
oA 2.5 M n-BuLi 11 mL (27.984 mmol)E #3}e th2 -20 ColA 1AIZF wxksle] ohE S48 A3)18lal -20
T ~ -10 ColA 3A17F wypkalt}, w$E3eS 78 C2 Wztele] ¥3) trFIFagtol= $808 71sta ojg
oM HIOIES} &5 It & 3 f715S UXCERMIYER), A7, 18 55t A9 AZvE 29 (Si0,,
g dat/old olAEoE, 4/1)2 EEldte] FFE tert-HE (9)-(3-FA4-4-(F g d-2-L) F-e-2-24) 7}
Ho]E 5 g (18.916 mmol, 99 % &) ko] Axz ATt

I NMR(300 MHz, CDCl;) & 8.55(d, J = 4.0 Hz, 1H), 7.66(td, J = 7.8, 1.8 Hz, 1H), 7.16~7.24(m, 2H),
5.37(br s, 1H), 4.39~4.49(m, 1H), 3.95~4.11(m, 2H), 1.45(s, 9H), 1.37(d, J = 7.2 Hz, 3H).

A 2 tert=FHU-(6-FF 2 2-3-(I | d-2-9D) FA=7I-2-A) o &) Ftupr o] E o] A x

A7 GA 194 AZE tert-FE (9)-(3-F42-4-(F2d-2-¢) Fe-2-d)FMlH o] E 254 mg (0.916 mmol),
2-oln -5-ZF o 2l =2 g slo|= 134 mg (0.961mmol), EEFEZFHUIOIE(K.C03) 398 mg (2.883 mmol), ol gk

= (3 mL)ol =o] 90 TollA 2AIRF wkgit}, whgE3hEo] od opAHolEg}t B& Thete] & 3 fU5S
AZ(FAIUEF), o3, 4% w5t 43 ARR=T9(Si0,, &2l Fab/od opAlHlo|E, 5/DHE &

gete] sgtE tert-FE(1-(6-2F 2 2-3-(¥2|d-2-9) A =d-2-D) o) 7Htm o] E 250 mg (0.680 mmol, 71

I NMR(300 MHz, CDCl;) & 8.76(d, J = 4.5 Hz, 1H), 8.08~8.15(m, 2H), 7.84(td, J = 7.9, 1.9 Hz, 1H),

7.41~7.60(m, 3H), 7.35(t, J = 4.5 Hz, 1H), 6.34(d, J = 7.6 Hz, 1H), 5.37~5.48(m, 1H), 1.45(s, 9H),
1.33(d, J = 6.3 Hz, 3H).

A 3 1-(6-ZF o 7-3-(Fu-2-) FA=A-2-) | E-1-0} ] A x

A7) @A 2004 AF2E tert-FE(1-(6-FF2=2-3-(Fd-2-)FAEd-2-d) 2 ) 7IulH o] E 250 mg (0.680
mol)& TIEFZZWE (3 mL)dl =o]x TFA 1 LS H3IA 7] Aol A 3AIZE wuketth, whg E3ES 7%
o7} A7l ohE NalC0; =8 MS o] gsle] F3A 71t fgEF22H ey B8 el & 3 f712S
Z(EMYER), ¥, 7Y w55 A9 AZAEaH9(Si0,, €8 gEZ2ve/vEe 5/1)=2 ¥23}
o] 3FE 1-(6-ZFo2-3-(FFU-2-d)FH=A-2-) E-1-o} 120 mg (0.449 mmol, 66 % F&)L =T
LAz At

ja

I NMR(500 MHz, CDCl;) & 8.75(d, J = 4.1 Hz, 1H), 8.01~8.15(m, 2H), 7.84(td, J = 7.8, 1.5 Hz, 1H),
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[0821]

[0822]

[0823]

[0824]

[0825]

[0827]

[0828]

[0829]

[0831]

[0832]
[0834]

[0835]

[0836]

[0838]

[0839]

S50l 10-1845931

7.40~7.50(m, 3H), 7.33~7.39(m, 1H), 4.49(br s, 1), 2.11(br s, 2H), 1.39(d, J = 5.6 Hz, 3H).
<Az 19> (8)-3-(1-°oH o €8)-8-F22-4-ZT2Q 2-2-Hdolo| AFAEHU-1(2H)-29 A=
(0] (0]

M M

HN™ “CF, F HN" “CF, F NH,

~ Selectfluor S K>CO3 S

N MeCN N ag. MeOH N
cl o \© cl o \© cl 0o \©

G 10 (S)-N-(1-(8-FBZ2A-FFZ-1-F4-2-7d-1 2-T3}o| =2 olo] A F|E-3-U)o|&)-2,2 2-EZ &F
LEOIAEoH =] Az

Az 109 @A 694 D& FFE (S)-N-(1-(8-F22-1-24-2-7d-1,2-T]3}o| EZ o] 2 FH = H-3-¢) & )-
2,2,2-E8]ZFQ BolA Eolrlo]= 1.97¢(5.0 mmol, 1 B3F), Selectfluor(1.5 B&), T CHCN(30 mL) WF
E3ES 12 AIZE B¢ BRsta Aeow Wik o B i ofMEHolEE Tlele] FEE fUleES 28t
NalCO; F&H o= MHsle] Fe], XR(EIHER), A7, I sFste] 49 A== (Si0,, &d:
A/ o" oA HOIE, 10/1 = Ail/dlE ofAHolE, 3/ & #Edte] SFE ()-N-(1-(8-FR24-ZFO=
1= 2-2-vd-1,2-H3lo| ERofo] aFEU-3-A )0l &)-2,2,2-ER| EF S ZolH Eolu|= 1,61 g (3.9 mmol,
8% TE)S I A Z ATt

oo

b NMR(500 MHz, CDCl3) & 10.99 (br d, J = 5.4Hz, 1H), 7.77-7.85 (m, 2H), 7.64-7.71 (m, 1H), 7.50-7.61
(m, 3H), 7.42-7.46 (m, 2H), 4.17-4.24 (m, 1H), 1.47 (d, J = 7.1Hz, 3H).

A 2: (S)-3-(1-o}r] o 8)-8-F224-ZF ¢ Z-o-Fdolo]| AFEA-12H)-2 9 AZX

A7) A 1A G FEFE (S)N-(1-(8-FR2-4-ZTF Q2 -1-224-2-Hd-1,2-t]5}o]| = Zolo] A F -3~
Aol e)-2,2,2-EB|ZFQ ZolA| Eoln= 1,65 g(4.0 mmol)S AH&3Fe] AlZd 109 @A 83 Fd3k Az
oz FFE ($)-3-(1-olnwod)-8-F22-4-ZT2 o 22 dojo] 2 =A-1(2)-< 1.20 (3.8 mmol, 95%
FE)S A4 AR AJ.

I NMR(500 MHz, CDCls) & 7.74 (o, 4 =8.0hz, 1H), 7.64 (t, J = 7.9Hz, 1H), 7.54-7.60 (m, 3H), 7.47-

7.53 (m, 1H), 7.32-7.35 (m, 1H), 7.22-7.25 (m, 1H), 3.57-3.64 (m, 1H), 1.85 (br s, 2H), 1.46 (d, J =
6.9z, 3H).

<Az 20> 4-Z2=2-8-(4-"|EAMNA)-7,8-T) ol =25 T £ [2,3-d]d v d-5(6H)-29] A=

Cl  OH cl O FW'B\N
)I ZMgBr N)Y\% CrOg N)YJ\/ PMBNH, N o
~ \ | ~ |
toluene
L kN/ cl kN/ cl kN/ Cl

A 10 1-(4.6-gF22ddnd-s-a) T2 H-2-A-1-89] A%

4,6-tFZ 29 d-5-7tH & dslo] = 200 mg (2.8 mmol), FF EF¢I 15 nL& Fof -20 CTolA wpoldwi
vl FZ2ol=(1.6 M in THF) 2.1 nL (1.2 FF)E HH3| = 1 Az St mukek & 23} NHCl 58
H(10 nL)E 7hetdiet. o9 opAElo|ER FEste] f7]5S Ed AuEE AFHeta e, AR(ERIMER)
o3, St wFstel Ad ARZFETHI(SI0,, & /A" obAlHOE, 10/1)® ekl ek 1-
(4,6-t)F22ygnd-5-d) T2 9-2-A-1-& 475 mg (2.3 mmol, 82% &) wdale] oAz AT},

I NMR(300 MHz, CDCls) & 8.72 (s, 1H), 6.23-6.12 (m, 1H), 5.90 (s, -OH), 5.43-5.34 (m, 2H).

@A 2: 1-(4.6-vF22yud-5-) 2 -2-¢l-1-L0] AF

A7 GA 14 AZ3 1-(4,6-0 229 u)d-5-Q) Z 2 H-2-91-1-& 394 mg (1.9 mmol) S A&l A4
19] @A 33 HL3 Az WHo R 3E 1-(4,6-vF 229 vd-5-d) T2 3A-2-¢1-1-2 323 mg(1.57 mmol,
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[0840]

[0842]

[0843]

[0844]

[0846]

[0847]
[0848]

[0849]

[0850]

[0852]

[0853]

S=53 10-1845931
83%) S FA o= AU},

1H NMR(300 MHz, CDCl;) & 8.87 (s, 1H), 6.69-6.59 (m, 1H), 6.31 (d, J = 10.6 Hz, 1H), 6.08 (d, J = 17.9
Hz, 1H).

A 3: 4-F 2 2-8-(4-w EANH)-7 8-T] o] =R T g = [2,3-d] I H]H-5(6H)-=2] A=

7] @A 2014 A 1-(4,6-H] S 223 1| E-5-Y) T2 A-2-¢1-1-2 300 mg(1.48 mmo), DIPEACL.1 F%),
T4 CHCL(15 ml) WHEEFHES] 0 CollA 4-vSAMdelnl(1.1 B&) S 5 CHCLy(5 nL)el <l 845 A
| 7hetar de&om 7hdste] 1 ARE E9F awkgh Foll IN HC1(5 mL)E 7hete] ol opHElo]ER F&dtal
F715& 3 NallCO; 78N eR2 AHsta 2], AR2(EIUER), oA, At wFete] A ARsED

I (Si0,, &2 d: dil/od oA HOIE, 2/H)R st 3 E 4-F22-8-(4-WEAWA)-7,8-t]5lo] =2 7]
2 %[2,3-d] 9P d-5(6H)-< 413 mg (1.36 mmol, 92% +&)S As v uA =2 A},

do
ol

I NMR(300 MHz, CDCls) & 8.40(s, 1H), 7.22 (d, J = 8.5Hz, 2H), 6.87 (d, J = 8.5Hz, 2H), 4.92 (s, 2H),
3.80 (s, 3H), 3.56 (m, 2H), 2.96 (m, 2H).

<Az 21> (9)-1-(6-EFL=-3-(Fd-2-L)A=d-2-Q) A &-1-o}9 9] A=

[0}
MeO /N
H,SO,
KCO dloxane 2904 BnO F
HO,C 2 3

,S\ S,
\ N \ NH
“NH, :
N N >\ N N
LAH HO Swern )m / MeMgBr /m
THF oxidation 052C03 Bho” X F MC Bno” X E
NHBoc NHBoc NHBoc
" MeOH “Ppdic x Et;N x
MeOH F MC TfO F

NHBoc

(n Bu)3Sn TFA
T PAPhaP)ILICI
dioxane

A 10 1-B-(NAZA)-6-FF 0 2 F = -2-A) o E-1-29] A=

1-(6-FF 2 2-3-3lo]| =5 A Fm-2-) ol eh-1- [ Fa3 . W0 2010-151740] 20.52 g(100.0 mmol), BnBr(1.1
), KC0s(3 &) F5 DMF(150 mL)ell Far 2ellA 6 A3F awkgk Fof] 9 shellA wk-g &l & A7

dtal =& 7}sho] Oﬂ OMlEﬂolE FESAT. F715S wHste] 23 AgEE AFHT Fo f715E

e, dx2WMNaS0,), FF3te] 92 ES Ay FZvtEId(Si0,, &8N Fak/dE olAlH o E, 10/1
= dxt/od ofAElo]lE, 3/DE Huldte] IJFEE 1-(B-(MAZAD)-6-ZFL 2 =U-2-Y)e-1 29.53

2(100.0 mmol, 100% &)< A 24

1
H NMR(300 MHz, CDCl;) & 8.00-8.10 (m, 1H), 7.28-7.57 (m, 8H), 5.26 (s, 2H), 2.76 (s, 3H).

GA 20 3-(AASA)-6-ZF QB HEma-2-FH 2 2lo] A=z
A7 @A 1A AT 1-(3-(AESA)-6-ZEF 2 mH-2-U) ol eh-1-2 28.06 g(95.0 mmol)S Tlo] Ak
(dioxane)/H.0 (4/1, 300 mL)ell =¢1 ?oﬂ NaOCl F8N(12%, 5 &) S oA 30 <t A3 7tstar 5

Az o kg $of] ¥ 3} 2N HCl o whgEES pl=4 LR A Hslo] oE oM HER FE33).
T715s et x3F 2uER H]Zif‘& o H715S B, dx2Nas0,), sFdte] 48 FFES 4
e (Si0,, & dg/olE opAEe]E, 1/1 > o"opAHe|E) R Este] gt 3
6-ZFQRAEU-2-7FE Y A 27.96 g(94.1 mmol, 99% FH)S AT =M odg AL},
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[0854]

[0856]

[0857]

[0858]

[0859]

[0860]

[0861]

[0862]

[0864]

[0865]

[0866]

[0868]

[0869]

[0870]

[0872]

[0873]

S=50l 10-1845931

I NMR(300 MHz, CDCl;) & 8.05-8.12 (m, 1H), 7.67 (s, 1H), 7.28-7.60 (m, 7H), 5.37 (s, 2H).

oA 3 wY 3-(HASA)-6-ZF e 2 Fmel-2-7hE Aol EL Alx

A7) GA 2004 A xRS 3-(HALA)-6-ZF o 2 Ed-2-Ft2 B A2 A 26.76 ¢(90.0 mmol), T4 MeOH(200
mL), CH(OMe);(50 mL), 23+ 3AH(2 mL)E Yl 45 CollA] 12 A7 E<F 714d3t 3o Ao 7 Wztslo] x171S

23} NallCO; 58-Noll HH3] 7lstar ofd ofAlHlo|ER FE3th. f715S Eelste] X3t AaE= A3
Foll 7155 w8, d2WaS0,), sFdte] 92 FES A9 ARnEIYI (S0, & /g ofAl
HolE, 10/1 > dxb/oEopAeo]lE, 3/ wEldte] 8gE vd 3-(MAFA)-6-EF 27| Ed-2-7F54
Zlo]E 27.46 g(88.2 muol, 98% F&)S AT Mo AR AT},

I NMR(300 MHz, CDCly) & 8.07-8.14 (m, 1), 7.50 (s, 1H), 7.28-7.49 (m, 7H), 5.28 (s, 2H), 4.04 (s,
3H).

9A 4 G-(HAZA)-6-FFE2F=A-2-A) e o] Ax

7] @A 3o AZ3 HE 3-(HASAD-6-ZTFo 222 EAYOE 14.17 ¢(50.0 mmol)S F
THF(200 mL)ell #o]al W-SE3dES 0 T2 Y43  LiAllL(1l 93)E 108 &<k AAH3] 71skal 1 AlZF o

g Fof| WS EFES Aoz sldEte] 5 AZE Fob matEgich, Wk of Holde el 2(200 nL)E 7t
shal S5(10 ml)E 3] 7heke] ol 9l LiAllE hjshar 1 ARt HEgh ol = MgS0,.E 7het
, A, %5 42 FdFEES A AZRvEIHI(SI0,, §E Y diH/E ofMEHOlE, 10/1 > &
A/oldolAElolE | 1/DE E#sle] 33E (3-(MASA)-6-ZFLEFAEA-2-A)WES 12.04 g(42.5 mmol,
85% FH)S A% T mAZ A

SN

=%
A

FJN{E

o PN
f

' NMR(300 MHz, CDCls) & 7.97-8.05 (m, 1H), 7.27-7.46 (m, 8H), 5.22 (s, 2H), 4.93 (d, J = 4.6Hz, 2H),

4.54 (t, J = 4.6Hz, 1H, OH).

A 5: 3-(HASA)-6-ZF 0 2 wel-2-JlH oy 3lo] =0 A F

A7) @A 4ol A AT (3-(AESA])-6-ZEF L2 5d-2-2) W ehE 12.00 g(42.4 mmol) AF&3}e] Swern AF3}

oo o}oq §}6¥ 3-(HALAN-6-Z2 0 2 Ee-2-7 B 3lo]= 11.91 ¢(42.3 mmol, 100% )& <3k
\!]

b NMR(300 MHz, CDCl3) & 10.53 (s, 1H), 8.20 (m, 1H), 7.59 (s, 1H), 7.25-7.58 (m, 7H), 5.32 (s, 2H).

@A 6: (S)-(B)-((3-(AELA)-6-ZF o 2F=wd-2-A)ed)-2-Hel T2 gd-2-HHAolu| =9 A%

A7) GA 5ol A ZE 3-(HASA])-6-EF L2 EH-2-7FE sl = 5.63 g(20.00 mmol), (S)-(-)-2-1
g-o-Z 2 gbdFolmto] = (1.1 %), Cs:005(1.2 FH)S F5 CHLLlo(30 mL)oll o] 204 12 A3 &9 L

W ol o3}, ¥Estel de SPRE AW AZrkEIdR(SI0, SN A/ opAEelE, 7/1 > I

A/oldolA ol E | 3/1)E wdle] 3EE (S)-(B)-((3-(MAZA)-6-ZF L2 =d-2-d)vd)-2-vgd =z
2y-2-Aolu = 7.30 g(18.99 mmol, 95% &) s Ao A= A

AR

I NMR(300 MHz, CDCl;) & 9.22 (s, 1H), 8.14-8.20 (m, 1H), 7.53 (s, 1H), 7.28-7.50 (m, 7H), 5.30 (s,
2H), 1.28 (s, 9H).

A 70 (S)N-((S)-1=-B-(NHZA)-6-FF 0 2 =med-2-) o) -2-md Z = g-2-Hyolr=o] A%

71 @A el Az (S)-(B)-((B-(MASAD-6-=F 2 2Fwel-2-d) e )-2-vE T2 g-2-dylofr =
3.85 g(10.00 mmol)& F* CHClo(50 mL)oll 5o]ar -78 C= W7k Fof MeMgBr(3 M tlelHelgl2 &, 3 T
F)& A3 10 sk Askirh. 2 ARE Foll WheEdes A 20 TR 7FARE Fol 1 AIRE gl wikst

r-tm
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[0874]

[0876]

[0877]

[0878]

[0880]

[0881]

[0882]

[0883]

[0884]

[0885]

[0886]

[0888]

[0889]

3OS NICI #8950 nl)& 7hekel Loz Adstih. o9 opEelER FEse] §7152 Felstn
% & 2(0NaS0.), A FEIN] de HEEBL AY AZrhE1e

olAHIOIE | 3/1 > FAl/oEolAlHo|E | 1/2)2 E&3le] 3gtE (S)-N-((S)-1-(3-
6-ZF o2 EU-2-Y)oed)-2-mEdzZ 2 P-2-HHoln| = 3.00 g(7.40 mmol, 74% FE&)L AT =

I NMR(500 MHz, CDCls) & 7.97-8.01 (m, 1H), 7.45-7.52 (m, 4H), 7.38-7.44 (m, 2H), 7.28-7.33 (m, 2H),
5.60 (d, J = 6.5Hz, 1H), 5.24 (s, 2H), 5.08-5.13 (m, 1H), 1.53 (d, J = 6.7Hz, 3H), 1.32 (s, 9H).

@A 8 (9)-1-B-(MAFA)-6-FF 22 F|=A-2-U) ol eh)-1-o}7l 9] A=

I

A7) Al 7oA AR (S)N-((S)-1-(3-(NASZA)-6-ZF L 2F] EH-2-d) o E)-2-vEd L2 F-2-dFo}r| =
2.81 g(7.02 mmol)S < MeOH(10 mL)oll o] 4M HCl(dioxane &M)S AF2oA 7}t 1 AlzF FoF wwkgh

Fol 7k slolM EmiE A ASY AL EFEol E3} NalC0; F&AS HH3] 7pstar old oA EHo|ER FE
o] {715 HEleta k3t AgER A T §715S B, 1x20Nas0), 7Y v58e 4L gES
A9 A=2vE 28 9](Si0,, &N MeOH/CHLly, 1/20 —> MeOH/CH,Cly, 1/10)2 ¥
AEA)-6-ZF 27 EA-2-A) o eh)-1-o}71 2.00 g(6.75 mmol, 96% F~&)S A& A

Y

I NMR(300 MHz, CDCls) & 7.96-8.02 (m, 1H), 7.25-7.50 (m, 8H), 5.21 (s, 2H), 4.60-4.70 (m, 1H), 2.04
(br s, 2H), 1.47(d, J = 6.6Hz, 3H).

A 9: tert=F49 (S)-1-(3-(NHZA)-6-ZF 2 & F|5el-2-2) o[ ) 7pulefo] EC] A%

A7 @A 8ol AZE (S)-1-(3-(HAALA)-6-ZF o 2 F=Ze-2-A) o E)-1-0}%1.90 g(6.41 mmol)S F-
CH,C12(15 mL)oll s5o]al Ao A Boc0(1.3 F#)& 713k 2 Az &9k wRksk Fof 719t w53l 42 3%

55 AY azntEdy(Si0,, &89 dalk/oe opAEo]E, 10/1 —> A/ EolAlHolE, 3/1)E E&]s}
o] FFE tert-FE (S)-1-3-(MEAZA)-6-ZF L 2F=vd-2-d)o &) 7lulH| o] E 2,52 ¢(6.36 mmol, 99% 5=
)& Ao AR AJY.

I NMR(300 MHz, CDCl;) & 8.00-8.04 (m, 1H), 7.30-7.52 (m, 8H), 6.44 (br d, J = 7.6Hz, 1H), 5.38-5.45

(m, 1H), 5.20-5.27 (m, 2H), 1.47-1.56 (m, 12H).

A 100 tert-78 (9)-(0-(6-FF 2 Z-3-3|=F A F]5ed-2-2)o| &) 7pulrfo] EC] A%

A7) A 9ol A ZT tert-H-E (S)-1-(3-(NAZA)-6-ZF L 2F=d-2-d)o &) 7} 2nl o] E
mmol)S MeOH(20 mL)ell *Fo]aL 10% Pd/C 200 mgs Y& Fo A2oA] 1 7]t & 1 AlZF SeF —’Fii} LS

3l Celite M=2 o3, 7 FFHdte] A4 3qES Ay AZntE29(Si0,, &89 dx/dd olAE
OJE, 3/1 —> dlt/odolAElo|E, 1/1)E E&l8te] SHE tert-HH (9)-(1-(6-FFLE-3-3| =FA| &~
2-2)o &) Fbut| o] E 1.53 g(4.99 mmol, 100% &)< 3ol uA|= AT},

'H NMR(300 MHz, CDCls) & 9.47 (br s, 1H), 7.87-7.90 (m, 1H), 7.18-7.23 (m, 1H), 7.00-7.04 (m, 1H),
6.84-6.89 (m, 1H), 5.52 (br s, 1H), 5.29-5.36 (m, 1H), 1.62 (d, J = 6.8Hz, 3H), 1.53 (s, 9H).

A 11 (8)-2-(O-((tert-F-EAFtH D)ol ) E)-6-EF 2 F =5 -3-9 EZT Lo Zetdxo]ES A

-

&7] A 10014 AZE tert-FE (S)-(1-(6-EFLE-3-3| =FA FE-2-A) o &) 7=t o] E 1.50 g(4.90
mmol), - Et:N(3 B) S 5 CHCLL(15 mL)ell *o]3 0 CeollA T,0(1.2 F#)E A3 5% F<+ A5k
4

ar <t E
welekal 3} i%%i AR Foll F715e 22, A2Was0,), 7 55k 42 sges 47 A=vtE
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[0890]

[0892]

[0893]

[0894]

[0896]

[0897]

[0899]

[0900]
[0901]

[0902]

[0903]

SS90l 10-1845931

;I (Si0,, &g AX/oE ofAE|o]E, 10/1 —> xl/oEolAEHelE, 5/1)& Bt IFFgE (9)-2-(1-
RENIIRY)oln )0 E)-6-ZEF 2 5d-3-4 EYZFLEWELE LY olE 2.15 g(4.90 mnol, 100%

t_
& Fae) ooz AT

e

I NMR(300 MHz, CDCls) & 8.11-8.17 (m, 1H), 8.08 (s, 1H), 7.53-7.62 (m, 1H), 7.47-7.52 (m, 1H), 7.98
(br s, 1H), 5.30-5.40 (m, 1H), 1.54 (d, J = 6.7Hz, 3H), 1.48 (s, 9H).

SA 120 tert=49 (5)-(1-(6-FF e 2-3-(I2]d-2-) H=rl-2-) o) 7t o] EC] A=

A71 A 11e A AT (S)-2-(1-((tert-F-SA] 7R ) ol ) o &) -6-ZF L 2F=dU-3-4 EEFe=vE
A¥Ue|E 438 mg(1.00 mmol), 2-(EFdzerd)I) (2.0 T%), LiCl(3 F%), Pd(PhsP)4(0.1 F=), F
F O52H13 ml) & ol 2 7h ShollA 24 AIZF F<F 100 CTE 7FEsta 2o 2 WZste] Celite HE=ZE o
3o E& 713 Fofl o€ ofMHo|ER F&E3] fU|5S EEsta X3 AFER AHI Fo| §UFS B
g, AZxWMNaS0y), #H FFsle] de IFFES AY ARZvEIHI(SI0,, ‘A A/ E oA ol E,

=
10/1 = at/odolAlEolE, 3/D)& #Este] 3% tert-5F8 (9)-(1-(6-EF L 2-3-(Fd-2-L)F| =2~
2-)elld) 7hatH o] E 286 mg(0.78 mmol, 78% &)< A kAol uA R AUrt.
1H NMR(300 MHz, CDCl3) & 8.76 (d, J = 4.5Hz, 1H), 8.08-8.15 (m, 2H), 7.84 (td, J = 7.9, 1.9Hz, 1H),

7.41-7.60 (m, 3H), 7.35(t, J = 4.5Hz, 1H), 6.34 (d, J = 7.6Hz, 1H), 5.37-5.48 (m, 1H), 1.45 (s, 9H),
1.33 (d, J = 6.3Hz, 3H).

ro

B 13: (9)-1-(6-FF-0.2-3-(3]2 1l-2-9)) A5 el-2-9) o eh-1-0}w1 o] A%
g (9)-(1-(6-F 72 2-3-(3 2 ¥-2-9) 7 el-2-9) ol &) Fhvh| o] £ Abgah
O R ($)-1-(6-F %9 2-3~( el tl-2-9) 7 5 d-2-%)ol ¥-1-0}w

F7) A 12004 AxTE tert-H-
o] Axd 189 @A 33 FA3
o},

Az 22> 1-(6-EF 0 2-3,4-0 (Y P-2-D)AEA-2-2 ) d-1-op2l o] A=

| A
o N e o 6 eq MO, Fo
iPrMgCl LiCl HO MC/tt, 5 h 12N HCI
OHe P THF0°C,3h F ag. EtOH
reflux, 0.5 h
=" N
“ |
BocHl;l
: ‘ N
[e] N_ =

20 mol% InClg
MeCN/reflux, 0.5 h

oA 1 (5-2FeR-2-UER) (I R-2-a) el Az

2-229d 1.90 g(12.0 mmol)S F= THF(20 mL)ell %o 0 CE WZg Fo olhz=d wadlg S22
ol ¥ F FEFol= =3 g (isopropylmagnesium chloride lithium chloride complex solution)(1.3M THF
&9, 1.2 3= & HAs 53 B Hshetar 1 ARE o kg Foll 3-EF L 2--HERW =gt = 1.69

g(10.0 mmol)& 4 THF(10 nL)ell o] 3] 10% S+ Aahrl7]ar 1 A &9k wnksha o 71gsko]
2 AR Y kg Sofl 3k NHCL 8-91(20 mL)E Zheklth. ol oAlElo]|ER FE6HY f7]eS Edlstal
3 2aER AHG Fd f715S 28, dF20as0), #YE w5 4L g9ES AY ARvEYY
(Si0,, & N: A4/ed opAlHO|E, 10/1 —> /oA ol E, 5/ = Zeste] e (5-EF2=-
2-yEZA) (9 d-2-2) W ghe 1.61 g(6.5 muol, 65% +&)& A3 @] uAz A},

I NMR(300 MHz, CDCl;) & 8.56-8.60 (m, 1H), 8.01-8.06 (m, 1H), 7.65-7.72 (m, 1H), 7.32-7.41 (m, 2H),
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[0905]

[0906]

[0907]

[0909]

[0910]

[0911]

[0913]

[0914]

[0915]

[0917]

[0918]

[0919]

SS90l 10-1845931

7.23-7.30 (m, 1H), 7.05-7.13 (m, 1H), 6.51 (s, 1H), 5.44(br s, 1H).

A 2: (5-FFew-2-UEwAY)(Fed-2-D)Het2e] A%

471 dA 1ol AlEF (-2 FE-2-UERAE) (] d-2-)vvhE 1.50 2(6.04 mmol)S = CHyCl2(30
mL)ol 0]l Mn0.(6 F)S 7hate] Aol A 5 AIzE Bk wukek Fof Aelo]E(Celite) F=olA o3, 7t
FEt 4L SEES Ay ARnE2HI (S0, &9 Fit/dE opAlH ol E, 10/1 > it/ el g ¢]
E, 4DE 2 e -EFeE-2-UERAY) (e d-2-d) e 1.48 g(6.01 mmol, 100% &)
Ak o] AR AU}

'H NMR(300 MHz, CDCl;) & 8.49-8.52 (m, 1H), 8.22-8.29 (m, 2H), 7.88-7.96 (m, M), 7.43-7.48 (m, 1),
7.23-7.36 (m, 2H).

SA 3¢ (2-opw|e-5-FF e muld) (Fled-2-e) ek o] A%

A7) GA 2014 Az (5-EFLE-2-HEZY ) (I -2-) e 1.40 g (5.69 mmol), Fe(5 F&)&
EtOH/H,0 (4/1, 30 mL)ol] *5o]ar &k HCl 2~3 &S 231 85 ColA 308 H¢t 7198 & Aheow Wyzhsiol
Alo] E(Celite) HE=RZ AF3GTE. ol olAH|ER FE31 /7SS wElsta 23 LaE=E A &
of f715S wd, AZWMaS0y), #Y TF3Y 42 IdFqES ZAY AZvEad9(Si0,, &Y dit/od
olAlE|o] E | 10/1 —> 3AL/dEolAE|o] E

, 4/DE st SEE (-0l x-5-SF o 2ud) (FEd-2-d)|
B2 1.23 g(5.69 mmol, 100% 8)S A% gkl uA 2 AU},

hun

I NMR(300 MHz, CDCl;) & 8.71 (d, J = 4.7 Hz, 1H), 7.92-7.80 (m, 2H), 7.52-7.43 (m, 2H), 7.12-7.05 (m,
1H), 6.66-6.72 (m, 1H), 6.13 (br s, 2H).

A 4: tert=%9 (1-(6-=F 2 =2-3 4-t (I ]d-2-9) F=7l-2-¢) o d) 7t o] E 2] A%

A7 @A 3ol Al AxT (2-olr=-5-EF o2 d)(Fd-2-Y) ek 1.08 g(5.0 mmol), tert-F& (S)-
- a-4- (T g P-2-) b o) E(1.0 F3F), InCl5(0.2 B3)S F4= CHCN(10 mL)oll o] 80 TollA 158 &

ok 7hAg Sl Feow Wzhstal AetolE(Celite) =R o] Hslgltt. olE opAHO|ER FEEe] {75
vt 23 AgER AHT T §715S 22, d2W0Nas0), #Y sFste] d2 9ES 24 iiﬂ}i
2 (Si0,, & AA/E opAlE O] E, 10/1 —> b/ odopAH | E, 3/1) R EEste] 3EE tert-FE
(1-(6-FF2.2-3,4- (92| d-2-2) 7 52 -2-) ol &) 7k o] E 2.22 g(4.99 mmol, 100% F&)& A 11
Az AU

w

1H NMR(300 MHz, CDCls) & 8.60-8.67 (m, 2H), 8.15-8.21 (m, 1H), 7.45-7.55 (m, 3H), 7.10-7.21 (m, 3H),
7.05 (br t, J = 6.8Hz, 2H), 6.35 (br s, 1H), 5.03 (br s, 1H), 1.44 (s, 9H).

S 5: 1-(6-FF 223, 4-t] (I 2 d-2-9) sl -2-) ol Fh-1-o}wl o] A=

A7 SA 4ol AZE tert-HE (1-(6-Z2F L 2-3,4-T(F g H-2-d) FHAEH-2-2) o &) F}ulH o] E 133
mg(0.3 mmo)<= CHyCl,(10 mL)ol =o)L TFA(1.0 mlL)E P11 A2olA 1 AJZF Fot wykel Zo X3} NaHC0; 5=

89(25 L)% 7hetal olE oMEIO|ER FESte #7]S5S Wk I g AHR Fol fUlsE &
E], Zﬂ,}_(N32804), Z:]f?:]} %%6‘}'0:1 Oé’% ﬁl“;} 9_‘ Z—j% EEH}EZ‘—J/HA(SIOZ, %‘E]O—H: MeOH/CHZC 2, 1/20 -
MeOH/CH,Cl,, 1/10)2 Easte 3}3HE 1-(6-ZF 9 2-3 4-t] (I g-2-)F =AU -2-) o e-1-0}71 117 mg(0.3

mmol, 100% 4&)& A mAZ AT},

' NMR(300 MHz, CDCl;) & 8.66 (dd, J = 12.0, 4.1Hz, 2H), 8.11 (dd, J = 9.0, 5.5Hz, 1H), 7.61-7.46 (m,

3H), 7.24-7.16 (m, 3H), 7.04-6.95 (m, 2H), 4.78 (br s, 1H), 2.54 (br s, 2H), 1.51 (d, J = 6.1Hz, 3H).
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[0921]

[0922]
[0923]

[0924]

[0925]

[0927]

[0928]

[0929]

[0931]

[0932]

[0933]

[0935]

SS=50l 10-1845931

<Az 23> (9)-1-(6-FFLE-3-d-4-(Jd-2-D)AEY-2-) v &-1-o}7 <] A=

HoN

[0)

CIMg = “
OEt o OEt “
Bo/i\ﬂ/ THF Bo/l\ﬂ/\\[::] Cs,C05
o o EtOH/reflux

g(30.0 mmol)S 4= THF(50 mL)ell o] -78 C= ¥Z+sk $of PhMgCl(2M THF
Bt AeAT)aL 2 AIZE Foll WS WEI 12 A7 Bk ¥ wnukEkic). wke
23} NILCl $=84(50 mL)S HH3] 713 Fo od olAHo|ER FE3e] 7]

AFER AHT Fo §715E B, AFWNaS0), A sFde] 4 FgES 4y 2
2ot 9 (Si0,, &g dat/od olAHolE, 20/1 —> dib/dEolAlHo|E, 5/1)2 HElsle] 3§tE
1,1-to SA-3-dd T2 7-2-2 6.21 g(27.9 mmol, 93% &)L F4 oUd= AT},

' NMR(300 Mz, CDCly) & 7.18-7.35 (m, 5H), 4.63 (s, 1H), 3.89 (s, 2), 3.63-3.71 (m, 2H), 3.47-3.61
(m, 2H), 1.19-1.27 (m, 6H).
A 2: 2-(T]A EA W E)-6-ZF @ 2-3-Fd-4-(Fd-2-9) F =] A x

A7) A 1A A ZT 1, 1-T)o| EA-3-FHdZ29-2-& 3.33 g(15.0 mmol), (2-o}M|x=-5-ZF ¢ 27d) (I g
H-2-2) ek 1.62 g(7.49 mmol), CsC03(30.0 mmol)ell EtOH(40 mL)S @i 12 A7+ 59 reflux 8t WHS&E

TEE gEom JAte] B8 % Fol A9 opAHOIEE 22del £7158 velda 15 TR A
@ Fol f715¢ #el, A20NaS0), B sE] 9 BFEE Y AREIA S0, Y A

olel olHElo]E, 10/1 —> A/ dEolAlHo|E, 3/1)2 EEdte] 35 2-(HoSA|HE)-6-ZF 2 Z-3-9d-
4-(F g d-2-9)HA = 3.02 g(7.50 mmol, 100% &) M 1A =2
'H NMR(300 MHz, CDCl) & 8.64-8.67 (m, 1H), 8.32-8.38 (m, 1H), 7.44-7.54 (m, 2H), 7.14-7.26 (m, 6H),

7.03-7.08 (m, 1H), 6.93-6.97 (m, 1H), 5.37 (s, 1H), 3.55-3.80 (m, 2H), 3.39-3.46 (m, 2H), 1.17 (t, J =
7.0Hz, 6H).

S 3: 6-%F0 239 d-4-(s]ell-2-9D) A3 el -g-shn S shol 29| A%

A7) aA 204 AESE 2-(TAEAHE)-6-ZF 0 2-3-Hd-4-(FgPd-2-)F=A 2.01 ¢(4.99 mmol)<

THF(20 mL)oll =o]ar 2N HCl 8H(20 mL)E YL A-=olA] 3 AIZF uwksk Fof 338} NalCO; =89-S A3

7kete] old oRAHO|ER FEdte] frlTE EElsta X3k auwR AHE Fol friee 2, A=
(Na;S0.), St s=ste] A2 spetas dd ARvEIY(Si0,, &2l drt/odd oAElE, 10/1 > &)

on -
A/ oldeolA ol E, 3/1)E EEsld 6-ZF 2 2-3-9d-4-(FJPd-2-A) FHxH-2-7tB L Hslo| = 1.64
g(4.99 mmol, 100% &)< A% = A2 AUTE.

'H NMR(300 MHz, CDCls) & 10.14 (s, 1H). 8.69-8.72 (m. 1H), 8.38-8.44 (m, 1H), 7.53-7.64 (m. 2H), 7.11-
7.27 (m, 7TH), 6.96-7.00 (m, 1H).

A 4: (S.E)-N-((6-ZFQ 2-3-Hd-4-(F e d-2-D)F=d-2-d)vela)-2-vel Z a2 g-o-Hgolnj=o] Az




[0936]

[0937]

[0938]

[0939]

[0940]

[0941]

[0943]

[0944]

[0945]

[0947]

[0948]
[0949]

[0950]

[0951]

[0953]

[0954]

[0955]

SE=53 10-1845931
A7 @A 3ol A ZF 6-ZF2-3-Hd-4-(I]Ed 2—%)%%%—2—7}E°>H]6}015 328 mg(1.0 mmol)& AM&
st Az 219 ©A 67 %%1 wHo g BESAIZl & Ay I2alE I I(Si0,, S8 A/ dE ol

OlE, 4/1 —> At/ "o H o E, 1/DE &3t 3%FE (S, E)-N-((6-FFLZ-3-dd-4-(gd-2-) A=
A-2-)mdel)-2-v & 2 F-2-A ol = 418 mg(0.97 mmol, 97% FH)S AF =T uAE AA.

1H NMR(500 MHz, CDCls) & 8.70-8.72 (m, 2H), 8.38-8.40 (m, 1H), 7.56-7.58 (m, 2H), 6.95-7.28 (m, 8H),
1.18 (s, 9H).

@A 5 (9)-N-((S)-1-(6-FF L 2-3-dd-4-(FHd-2-) A=xH-2-) ol g)-2-H g =2 F-2-Hyojn| =] A

-

3N

A7) A 4ol A xzT (S, E)-N-((6-ZF 2 &2-3-Hd—4-(3gd-2-) FAxd-2-) W &) -2-m e T2 F-2-4
ol = 388 mg(0.90 mmol)& ARE3le] Alxd] 212 @A 73 s WHOoR BEGAIZ] & A A2wlE 1)
3] (Si0;, €8 9: CHLly/ e ofAEIOE, 4/1 —> CHLL/oA oA HOIE, 1/DE 8t 33HE (S)-N-((S)-

(6-ZF22-3-¥d-4-(Tg|d-2-9) F=d-2-Y) o & )-2-wEd X 2 F-2-HFoln]|= 306 mg(0.68 mmol, 76%
% od]_ ,]Aﬂ _J"l;(ﬂi 04043}

N

1_
TE)
I NMR(300 MHz, CDCl;) & 8.62-8.67 (m, 1H), 8.08-8.15 (m, 1H), 7.35-7.56 (m, 4H), 7.11-7.25 (m, 3H),

7.01-7.07 (m, 1H), 6.90-7.00 (m, 2H), 5.61-5.92 (m, 1H), 4.66-4.80 (m, 1H), 1.29 (s, 9H), 1.20 (d, J =
6.6Hz, 3H).

T 6: (S)-1-(6-FF 2 2-3-3ld-4-(J e H-2-) 7] 5 -2-D) ol gh-1-o}w1 o] A=

A7 GA sellA AZEF (S)-N-((9)-1-(6-ZF 9 2-3-5d-4-(F 2] d-2-) | 58 -2-% ) o & )—2-vi & 3= =2 9}
2-Aolu| = 224 mg(0.5 mmol))L A}&3lo] A Fd 219 @A 83 Y WHoZ WMo I AY EEU}E
229 (Si0,, &9 MeOH/CH.Cly, 1/20 -> MeOH/CH,Cl,, 1/10)& & ste] 33E (S)-1-(6-=F

4-(9 Y d-2-) A=A-2-Y) ol e-1-0} 163 mg(0.47 mmol, 95% F&)S A o gz A},

'H NMR(300 MHz, CDCls) & 8.62-8.67 (m, 1H), 8.10-8.17 (m, 1H), 7.41-7.55 (m, 2H), 6.91-7.32 (m, 8H),
4.40-4.50 (m, 1H), 3.50 (br s, 2H), 1.23-1.30 (m, 3H).

<Az 24> (S)-2-(1-ohv| = B)-6-EF L =2-3-(F HLD-3-) AUSH-4(3H)-2¢] A=

HOJ\I/NHBoo /@ o /@ o /@
N
H,N F N N F N N
P(OPh)s/pyridine N/)\/ N/J\/
NH,

lilHBoc
A 1 tert-FE (9)-(1-(6-ZF2Z-4-54-3-(I 2] H-3-9)-3,4-Y 3| =2 H}Z-2-U) o & ) Ftu} e o] E 9]
Az
2-obule-5-E R e wil o] oA Esh 3ol weuE Vg Algalel Axd 19 B 29 HARD W
o},

sl A9l

o

I NMR(300 MHz, CDCls) & 8.79 (t, J = 3.2 Hz, 2H), 7.92-7.72 (m, 2H), 7.60-7.48 (m, 2H), 5.46 (d, J =
8.3Hz, 2H), 4.45-4.37 (m, 1H), 1.41 (m, 9H), 1.28 (t, J = 6.8Hz, 3H).

A 2: ($)-2-(Q-oh] o &)-6-FF 0 &2 -3-(F & H-3-D) AYZH-4(3N) 22 AZx

71 @A 1A AxF shebEs Az 19 | 33 $dd e Sl AU

I NMR(300 MHz, CDCl;) & 8.79 (d, J = 4.0Hz, 1H), 7.90 (d, J = 8.1Hz, 1H), 7.74 (d, J =6.5Hz, 1H),
7.53 (d, J = 7.7Hz, 2H), 7.31-7.11 (m, 2H), 3.80-3.73 (m, 1H), 2.80 (s, 2H), 1.32 (dd, J = 21, 6.3Hz,
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[0957]

[0958]
[0959]

[0960]

[0961]

[0963]

[0964]

[0965]

[0967]

[0968]
[0969]

[0970]

[0971]

[0973]

[0974]

[0975]

[0977]

[0978]
[0979]

[0980]

SS=50l 10-1845931

3H).
<Az 25> (8)-2-(1-otv| = E)-6-EF L 2-3-F 4 AUET-4(3H)-29 A=

J\rNHBoc @ /@
HO
\ka P(OPh)s/pyridine @ \©fj\)\/
NHBoc
A 1 tert-FH8 (9)-(0-(6-FFLE4-4-3-7d-3,4-U3| EZFUYZU-2-) ol &) 7HulH[ o] E] A=

2-opm|e-5-EF o Rl o Al=s} obd RS ARGSto] Alzd 19] & 29F U WS Sal Al

I NMR(300 MHz, CDCl;) & 7.88 (d, J = 8.0Hz, 1H), 7.70-7.74 (m, 1H), 7.60-7.39 (m, 3H), 7.28 (d, J =
6.8Hz, 1H), 5.66 (d, J = 6.7Hz, 1H), 4.54 (t, J = 6.3Hz, 1H), 1.41 (s, 9H), 1.26 (d, J = 6.3Hz, 3H).

9A 20 (S)-2-(1-o}r] o E)-6-

fi[e

29239 AUEA-4ID-29] A=

71 @A 1ol AxF shehEs Az 19 | 33 $dd e Sl AU

H NMR(300 MHz, CDCly) & 7.87 (d, J = 7.6Hz, 1), 7.66 (dd, J = 8.5, 5.0Hz, 1), 7.57-7.29 (m, 2H),
4.03-4.09 (m, 1H), 1.36 (d, J = 6.4Hz, 3H).
<Az 26> (9)-2-(1-oM = &)-6-FF 2 2-3-(3-FF 2 ) AUEAA4H)-29 A=

e L @c&

NHBoc
GA 1 tert-FY (H-(1-(6-ZFLE-3-(3-ZF L 2Hd)-4-84-3 4-t]s| =2 L}ZF-2-A) o &) FHulH o] E

2-otrie-5-EF e 2z oA =S} 3-EF e RopHUS ARGt Az 19 @A 29 TUF WS T &

I NMR(300 MHz, CDCl;) & 7.88(d, J = 8.0 Hz, 1H), 7.73(dd, J = 8.4, 4.6 Hz, 1H), 7.62-7.47(m, 2H),
7.28-7.03(m, 3H), 5.55-5.50(m, 1H), 4.56-4.49(m, 1H), 1.41(s, 9H). 1.30(t, J = 4.4 Hz, 3H).

WA 20 (8)-2-(1-otH| o 8)-6-FF L 2-3-(3-ZF 2 A ) FHUZU-4(3H)-29] A%

7] GA 1ol Az shehEs Alse 19] @A 33 AR vheE Fal AU

' NMR(300 MHz, CDCly) & 7.89(d, J = 8.3 Hz, 1H), 7.74(dd, ] = 8.5, 4.4 Hz, 1H). 7.59-7.48(m, 2H),
7.29-7.24(m, 1H), 7.12-7.03(m, 2H), 3.75-3.67(m, 1H), 1.85(s, 2H), 1.31(d, J = 6.4 Hz, 3H).
<AZd 27> (S)-2-(1-o}H| =9 8)-5-F 2 2-3-(2-Z22HA) AYZST-4(30)-2 9] A=

[
Ho J\I/NHBOC C;@ ¢ o o ¢ 0 c
HoN N TFA N
P(OPh)z/pyridine N//K/ MC N/)\/
NH,

rilHBoc

9A 1 _tert-%¥ (9-(1-(-F22-3-(2-F 22 A)-4-F -3 4-t]3]| =2 F }ZF-2-) o &) 7} v o] E 9]
Az

2-obH]e-6-F R 2 M 2] A =9} 2-F R 2l dolNl S ALEste] Alxd] 19] ©A 294 FLI

o

sl A9l
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[0981]

[0983]

[0984]

[0985]

[0987]

[0988]
[0989]

[0990]

[0991]

[0993]

[0994]

[0995]

[0997]

[0998]
[0999]

[1000]

SE53 10-1845931
o}

i NMR(500 MHz, CDClz) & 7.60-7.67 (m, 2H), 7.48-7.54 (m, 1H), 7.42-7.46 (m, 1H), 7.14-7.27 (m, 2H),

6.82 (d, J = 7.3Hz, 1H), 5.63 (s, 2H), 5.39-5.44 (m, 1H), 4.82-4.85 (m, 1H), 1.49 (s, 9H), 1.37 (d, J
= 6.6Hz, 3H).

A 2: (S)-2-(1-olr]| o E)-5-F R 2-3-(2-F 22 A) AUYZEA-4(3H)-29 Ax

A7) @A 1M AET Sehes Az 19 @ 39 A whes Tl AT
'H NWR(300 MHz, CDCly) & 7.57-7.65 (m, 2H), 7.39-7.52 (m, 2H), 7.13-7.26 (m, 2H), 6.75-6.85 (m, 1H),
5.75 (d, J = 17.1 Hz, 1), 5.27 (d, J = 17.1Hz, 1), 3.83-3.91 (m, 1), 1.40 (d, J = 6.5Mz, 3H).

<A zd 28> (S)-2-(1-opv| = 8)-6-FEF L 2-3-(F g d-2-d D) AUS3-4(3H)-29] A=

AN AN
Ho )H/NHBOC ﬁ o ~N o >N
HoN = F N TFA F N
\©EU\ P(OPh)4/pyridine \©f’i\/)\/ MC \©f,\>v
IEIHBoc 'ile

oA 1 _tert=%9 (S)-(=-(6-=Fe2-4-52-3-(J T -2-U )-8 4-t s =2 F 1 }=-2-%) ol &) 7hu}p v o]
Eo Ax

9-ob] 1e-6-EF- 0 Z 0] oA =5t veld-2-Avl gl e ARGl Akel 19] WA 29 AL WS
1:}1\1;}-

tjo

&l

i NMR(300 MHz, CDCl;) & 8.48(d, J = 4.0 Hz, 1H), 7.89(dd, J = 8.5, 3.0 Hz, 1H), 7.71-7.62(m, 2H),

7.46(td, J = 8.6, 2.9 Hz, 1H), 7.19-7.15(m, 2H), 5.61(s, 2H), 5.22-5.13(m, 1H), 1.44(s, 3H), 1.41(s,
oH).

GA 20 (9)-2-(1-otr] o ED)-6-ZF 0 Z-3-(F g d-2-d e FHU=HA-4(3H)-29] A X

&71 GA 1A A xF S Az 19] & 33 FAg WheS FE EU

I NMR(300 MHz, CDCl;) & 8.48(d, J = 4.5 Hz, 1H), 7.83(dd, J = 8.4, 2.9 Hz, 1H), 7.71-7.63(m, 2H),

7.42-7.33(m, 2H), 7.19(dd, J = 7.1, 5.1 Hz, 1H), 8.48(d, J = 4.5 Hz, 1H), 5.73(d, J = 15.8 Hz, 1H),
5.21(d, J = 15.8 Hz, 1H), 4.72(q, J = 6.5 Hz, 1H), 4.45(s, 2H), 1.53(d, J = 6.6 Hz, 3H)

<Alzd 29> 1-(5-222-3-(FEd-2-D)ATU-2-d)dB-1-o% 9 A=

BocHN
: l “
H.N H-N HoN
2 LAH 2 MnO, 2 © N~
THE/rt HO Et,O/rt, 6 h
HO,C overnight ’ OoHe EtOHK/QCf(I)s 6h
L & ol reflux,
WA 1 (2-otrx-6-FE 2 HErS o Ax

2-obe-6-F 2R F0] o A= 3.43 g(20.0 mmol)S F5 THF(30 mL)oll =olar =204 LiAlH (1.5 %) S
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[1001]

[1003]

[1004]

[1005]

[1007]

[1008]

[1009]

[1011]

[1012]

[1013]

[1015]

S=53 10-1845931
1058 BoF 718l 12 A7 BoF kel %o tododH2(40 nb)E ¥ E(5 mb)S HH3] 7138k},
FES AR08, o7, #G FF T Ad 2RI (Si0, &9 CHCLl/oE
olAE|o]E, 5/1 —> CHLlLy/olEolAlEo]E, 2/1)2 g ste] 3gE (2-olnw-6-Z22dd)mee 2.36
g(15.0 mmol, 75% &)S A3 wdMo] mAZ AT},

oo

o
ot ot

i NMR(300 MHz, CDCls) & 7.01 (t, J = 8.0Hz, 1H), 6.76 (d, J = 7.9Hz, 1H), 6.58 (d, J = 8.0Hz, 1H),
4.89 (s, 2H), 4.30 (br s, 2H), 1.66 (br s, 1H).

oA 2: 2-olm-g-FR el = s =e] A%

A7) @A 1olA AlxFE (2-olrwe-6-F R 2 ) EE 2.30 g(14.6 mmol), Mn0,(10 =), Tlol ol = (50
) EIES A4 6 AZF wure Fo AdglolE Fluz o, Y &9 3o AW ARntE 1YY
(Si0,, &FA: #AA/CHLCl,, 5/1 —> CHCl,) 2 Easte] 338 2-ofm ags|= 2.27 g(14.6

mmol, 10% &)& A% =] ux= A},

Fr T
@
ull
f
fi
3
[N

I NMR(300 MHz, CDCl;) & 10.48 (s, 1H), 7.17 (t, J = 8.2Hz, 1H), 6.67 (d, J = 7.7Hz, 1H), 6.54 (d, J =
8.4Hz, 1H), 6.48 (br s, 2H).

@A 3: tert-%¥8 (1-(5-F22-3-(F2]d-2-)F=d-2-)o el Ilniro] EQ] A%

A7 GA 2004 AFZSE 2-olH| -6-F 22 WAL I (1.2 GF), tert-FE (9)-(3-FA4-4-(Fd-2-d)F
El-2-2) 7}l o] E 793 mg(3.0 mmol), K,CO3(3 Bk), oleh&(15 mL) EFES 6 A A2

=
2 WZsta 2ol stete] og opEoER FESle] £715¢ sty ¥ AFER AN F
z =

e}

S 8, #xWasS0), #Y sFstel o
Sl HIOIE, 8/1 —> /ol ElelE, 3/1)2 st S E tert-FE (1-(5-F22-3-(Igd-2-4)
Ed-2-d)d g olutdo]E 1.16 g(3.0 mmol, 100% &)< 3 A w42 A},

'H NMR(300 MHz, CDCly) & 8.77 (br d, J = 4.1Hz, 1H), 8.53 (s, 1H), 8.05 (d, J = 8.6Hz, 1H), 7.83-7.89

(m, 1H), 7.59-7.68 (m, 3H), 7.34-7.39 (m, 1H), 6.33 (br d, J = 6.6Hz, 1H), 5.43-5.52 (m, 1H), 1.45 (s,
9H), 1.34 (d, J = 6.5Hz, 3H).

A 4: 1-(6-F22-3-(Fgd-2-) F=A-2-A) o et-1-o}7l o] A%

A7 @A 39l A ZRF tert-HE (1-(-FE22-3-(Fgd-2-9)F=H-2-L) e Ilnto]E 1.0 g(2.60
mnol )& AH&3te] Ao 19 ©A 33 FU ¥ T 1-(5-FRE-3-(FHP-2-D) FEm-2-Y) ol gh-1-0}
W 739 mg(2.60 mmol, 100% F~9)& 31X uA= AU},

'H OMR(300 MHz, CDCly) & 8.64(d, J = 2.7 Hz, 1H), 8.60(s, 1H), 8.05-7.99(m, 1H), 8.05-7.99(m, 1H),

7.88(td, J = 7.7, 1.3 Hz, 1H), 7.70-7.63(m, 3H), 7.36-7.32(m, 1H), 5.18-5.24(m, 1H), 1.58(d, J = 6.6
Hz, 3H).

71 ANl 1WA 338 B weal 1ae] el sk e Azdon 53

i)
4
0
T
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c=2e
(==l |
[1017] [¥FS-2] 1A]
POCI3 RCHZ MgX Cl OH , Cros ¢ o ,
)j\ )W/iu\ N)Y\/R 6 N)YK/R
| I |
Bz -
)\ =1 )\ B3 2 R1J\N cl a3 R1)\N cl
7
(2 1-B)
PG. P
PG-NH, NH O DMF-DMA G\NH 0 2
2
2B N R 9 N)YJ\V\N/
| \ \
G4 R1)\N/ cl &1 58 R1)\N/ OMe
8 10
(2 1- A) -
HN® I 6-B
RY RS 231 5-A )
2¢c 2
PG~ R
PG\ o J\ll\\ 0
2 7
N7 R R N “OH
1)‘\ A R® 11
R N4 N o
RQ\Rs HN
o 4
S 7-B R RS
18 DMF-DMA
2Cc
9
Sl 6-A 2 R?
PG A~ R N
N| X (o] N| X 0
3 R3
R‘J\N/ N R £ 8-B R1J\N N
T=T7-A

[1018]

[1020] <AAd 1> (S)-4-((1-(-E2=24-%
| H-5(8H)-22] A=
OH cl Cl OH
| | - |
kN/ OH KN/ ci KN/ ci
PMBHN O PMBHN O
PMBNH, N7 X DMF-DMA N AN
LN Cl LN oM
')'Hz
ON PMBN
x _TFAIMSA _
BOP/DBU N
MeCN ;
[1021] ©/
[1022] SAL: 4.6-tFEEY v d-5-7tB. o] =2 AX
[1023] F2XUF R =(POCl;) 30 mLE 0 C= Wztald]

Cl O
CrO; N
g
N Cl
PMBN™ ™
H30+ N NS 0
g
N OH

7

Op

T gue ¥ Eolulo] = (DMF) 9.6 nL&
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A-3-7d-3,4-thol o =2 AUEA-2-) o &) o}u] i) F B = [2,3-d] 9 F]

A3 7hsta 1



[1024]

[1026]

[1027]

[1028]

[1030]

[1031]

[1032]

[1034]

[1035]

[1036]

[1038]

[1039]

[1040]

S=50l 10-1845931

A 7F Zo) 4,6-t]&to| =2 AT g 7.85 g(70.0 mmol)S 7}3F Fof] ¥
5 AZE &9 5 stal gRos W7tste] hg E3ES dSE

A 308 T wire Fol we ERES 3 2 =
B beta ddobElel ER FEde] §713% BAVEFOR A%, o3, P vHeke] de A A
toldg AEHE(5/1, v/v)Z AFsle] 4,6-tF2 23| d-5-7lR & sle]= 10.5 g(5.95 mmol, 85% +&)<

Aae] nAT AQY.
1H NMR(300 MHz, CDCls) & 10.47 (s, 1H), 8.90 (s, 1H).

A 2: 1-4,6-HF= 2 d-5-) o E-1-89] A=

A7 @A 1914 AxF 4,6-HF 229 nH-5-7}B.2dsto] = 1.2 g(6.8 mmol), THF (25 ml) ¢ 0 CollA
welnl ¢ BZrlo]=(18%] THF) 8.14 mL(8.14 mmol, 1.2 BeH)E A3 Zrlstz 1087 & x3) g

2ol 89 (10 mL)& HA3] 7tsta dE oM EHe|ER F&E3t9 {7]5& IUEFoR Ax, A7,
A wFetel Y ARvEIHI(Si0,, /A EelAEHlE, 4/DE FE5te FFE 1-(4,6-T S22
v H-5-) o E-1-& 1.1 g(5.7 mmol, 80% &) Mo uA=E LA},

' NMR(300 MHz, CDCls) & 8.69 (s, 1H), 5.57-5.47 (m, 1H), 2.64 (d, J = 9.3 Hz, 1), 1.68 (d, J = 6.8
Hz, 3H).

@A 3: 1-(4.6-tF 22y lud-5-9)oe-1-29] Ax

A 204 A xS 1-(4,6-H 2223 2 ud-5-A) o E-1-2 980 mg (5.08 mmol)< oFA|E 30 mLol o]
i Ao I 2F Eﬂ£4ﬂ£10gﬂ02mm,20aﬁe%ﬁblﬂ&;ZﬂﬂiﬁPEJ% o] A gy
A2 2 nlE Theta 10 EQF ¥ wwhekth. E3t AFwHlolFtRMClE & 20 nbE WHEEFE 7tk ol
YolAlElo| ERE FE3te] fr|es FAUEFOR Ax, oA, 7% w53t A9 iiﬂ}EJﬂM(Sioz, At/
ofolAElo|E, 6/)E &5t ¥ste FgE 1-(4,6-tZF2 29 nd-5-A) o gk-1-2 823 mg (4.3 mmol,
85% F&)S AN Az AU,

I NMR(300 MHz, CDCl;) & 8.84 (s, 1H), 2.63 (s, 3H).

A 4: 1-(4-F 2 2-6-(U-HEA ) ol ) d g m] e -5-) ol E-1-L-9] A%

4k o

7] ©A 3elA AzF 1-(4,6-HF 22T nU-5-2) o E-1-2 3.82 g (20.0 mmol)S HEFZZWE 30 mLol
o 0 T2 YZ3 Fo tJolsazzHo|do}wl 3.88 g (30.0 mmol), p-™EAMlZo}wl(PMBNH,) 3.29 g(24.0
mmol)& AP o & Jhek § 1 AlRE —?Foﬂ W E3ES Ao R tdeth. AdRolA 6 AlRE o awkgk - ouk
S E3tEd olHotMHES} &S # AzxEFER), A%, 7Y 558t 44 3
2utE 2239 (Si0,, A/ ol golA gl 15 3/ BEste] 3FE 1-(4-Z22-6-((4-WEA w2 ) ol %) 7] 7
nd-5-A) o e-1-2 5.54 g (19.0 mmol, 95% F&)S Ao uA 2 AU},

O:

N
ofj
o ¢

I NMR(300 MHz, CDCl3) & 9.07 (br s, 1H, NH), 8.38 (s, 1H), 7.25 (d, J = 8.1 Hz, 2H), 6.83 (d, J = 8.1
Hz, 2H), 4.67 (d, J = 4.8 Hz, 2H), 3.81 (s, 3H), 2.74 (s, 3H).

THAl 5 B 6: 4-dfo| =FA-8-(U-mSAI M) 9] Y r=[2,3-d]| 2P| I-5(8H)-2¢] A=

871 A 4ol A Az 1-(4-FZ2-6-((4-HEA A ) ou| =) F] P -5-L ) el gh-1-2 5.83 g (20.0 mmol
N N-tjH & £ Eolnlo] = v]del o} 2H(DMF-DMA) 3.57 g (30.0 mmol) F< =<l 30 mLoll Fo] 3 A7+ %
100 ColAl 7hdgh Fof whg E3ES o= Wzbstal 7Sk afellAl &ujel DNF-DMAE A|Aste] f&
stgt=ol ofAlg A= 100 mL¢t = 20 wlE 7hete] 49 Eob EFREIT. W EFHES Aeow W7t
743t sl gulE AlASIY A wmdAo AR 2e AAHES E/JAZTIZAE(IPA) (/DR AH3Y
4-3to) == A 8-(4-H|EA WA 9 B 2[2,3-d] T W H-5(8H)-=2 4.53 g (16.0 mmol, 80% =&)< 3Ae 14
2 A},

ol
e

I NMR(300 MHz, DMSO-d6) & 8.78 (br s, 1H, NH), 7.76 (d, J = 4.7 Hz, 1H), 7.28 (d, J = 5.2 Hz, 2H),
6.93 (d, J =5.2 Hz, 2H), 6.47 (d, J = 4.7 Hz, 1H), 5.48 (s, 3H), 3.83 (s, 3H).
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[1042]

[1043]

[1044]

[1046]

[1047]

[1048]

[1050]

[1051]

[1052]

[1053]

[1054]

S=50l 10-1845931

A 7 (9)-4-(A-(5-F22-4-F4-3-7d-3 4-t}o|Fto| E 2 FYZE e -2-A) o &) o} 1] 1 ) -8-(4-W| EA| W & ) 7]
2 =[2,3-d]F v H-5(8)-22] A=
A7 @A 2ol A Z3 4-3lo] == A]-8-(4-HESA A F 2 =[2,3-d] ¥ 2l v HD-5(8H)-2 50 mg(0.176

5
mol) & 5= opMELe]EY 2 nlol A1 F, (NREZo}E-1-ALA) Ee A (Ttol ol ) E ATy 9
AFEFQ 2 E~H o] E(BOP) 101 mg(0.229 mmol), 1,8-t]opatH]Ale]Z&[5.4.0]-7-2el4A(DBU) 39 uL(0.264
mol)S Hrlste]l 3087F wyka F (S)-2-(1-ofn| o g)-5-F 2 2-3-H I AZE-4(3H)-< 58 mg(0.194
mmol)& F7}ske] 60Tl A 1247t aﬂﬂ&f\lziﬁ} i%éf&%% 7t AFAIZ] TS oY ofAlElo]ES} ES Tts)

FE3 §715S dFWNaS00), 47, , S ik o ol o]

o]
E, 6/1 - sab/ogolAeo] e, /DR Helake] (9)-4-((1-(5-F 2 R2-4-%4-3-5] -3 4-Tho|sfo] = 2.7 1}=
2-9
H

[N
-HN’
ﬂOL
£
i)
i)
Lu
it
)
ft
LI
&
H
2
&

-2-)o &) o}r] )-8~ (4~ EA A ) 9] 2] = [2,3-d | F 2] 7 D-5(8H) - 72 mg(0.127 mmol, 50% FT&)& =&

A AR AT

HNMR (300 MHz, CDCls) & 11.02 (d, J = 7.7 Hz, 1H), 8.28 (s, 1H), 7.7.71 (d, J = 8.1 Hz, 1H), 7.54-

7.62 (m, 2H), 7.40-7.53 (m, 5H), 7.33 (d, J = 7.9 Hz, 1H), 7.20 (d, J = 8.6 Hz, 2H), 6.85 (d, J = 8.6
Hz, 2H), 6.30 (d, J = 7.9 Hz, 1H), 5.33 (s, 2H), 5.01 (g, J = 6.9 Hz, 6.9 Hz, 1H), 3.78 (s, 3H), 1.49
(d, J =6.7Hz, 38H).

9A 8 (9-4-((1-(5-FB2-4-&4-3-9|d-3 4-to|slo] =2 F Y -2-A)o&)o}n ) d] 2] £ [2,3-d] ] 2] 1]
H-5(8I) -2 Az

A7) @A 7 AR (S)-4-((1-(5-FRE4-4-3-7d-3,4-To] o] =2 A UZEd-2-2 ) o & ) o} 1] 1= )-8~
(4-MEA ) ) g = [2,3-d] 9 21 P-5(8H) -2 72 mg(0.127 mmol) S tho]ZFEEmEr 1 plo] A7 5, E
HZEFQ B2olA 8 ofAI=(TFA) 1 mL, WEAEXY ZF2gto]= 0.5 mLE H7ste] 70C3le] 10417 nwkA| a1 3}
LFulel7hR o) E =8NS 7}8le] F3H(neutralization) At tolFR2dety 28 Jhete] &3 {7
< dxWaS0), A%, g w53t Ayl a2vtETHI(Si0,, &8 HERadg/des, 30/DE &
g3t FFE (94 ((1-(5-FZ2-4-2-3-9d-3,4-t}o]so| =2 F UEd-2-A) ol & ) o}m] 1= ) 9] 2] ;= [ 2
198 Y-5(8H)—2 51 mg(0.115 mmol, 90% <+&)S A3 Mol uaz A},

o

' NMR (500 MHz, CDCl3) & 11.06 (d, J = 7.0 Hz, 1H), 8.24 (s, 1H), 7.73 (d, J = 8.2 Hz, 1H), 7.58-7.64

(m, 2H), 7.51-7.57 (m, 3H), 7.46-7.51 (m, 2H), 7.37 (d, J = 7.6 Hz, 1H), 6.38 (d, J = 7.6 Hz, 1H),
5.12 (q, J = 6.8 Hz, 6.8 Hz, 1), 1.53 (d, J = 6.4 Hz, 3H).

<AAd 2> (5)-4-((1-(-FEZ-4-54-3-(F P d-3-9)-3,4-t}o]slo| =2 AYET-2-¢)d &) olr| ) F =
[2,3-d]= 2" d-5(8H)-29] A%

PMBN™ X
NH, le PMBN HN™ X
: N
/\(;g@ N TFAMSA N'K A
N BOP/DBU MC =
~
| I MeCN N NH
| :
N~ ‘//\\r” e
U Y
P (0] Cl
N

9A 10 (9)-4-(A-(5-F 2 2-4-54-3-(9 2 H-3-9)-3 4-t}o]dto] = 2 A }= e -2-9 ) o El Yo} 1] - ) -8-(4-H| &=
) A el w[2,3-d]F 2] v H-5(8H) -] A=

(S)-2-(1-ot] o &) -5-F 2 2-3~(F 2| -3-) A U}ZEH-4(30)-2 58 mg(0.194 mmol)S AFE3le] 7] A Ao
1 94 73 9% AxLHoR (9)-4-((1-(5-FEE-4-22-3-(3 g d-3-9)-3,4-t}o] sfo| = 2 | }Z 2 -2-
Aol &)on] ) -8-(4-w EA M Z ) v 2] =[2,3-d]¥] 2] n] &-5(8H) -2 30 mg(0.053 mmol, 30% F&)S w=eta] 11
A= ATt

~

MS[m/z; (M + 1)']: 567,
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[1056]

[1057]

[1058]

[1060]

[1061]
[1062]

[1063]

[1064]

[1066]

[1067]

[1068]

[1070]

SS90l 10-1845931

GA 2: (9)-4-(1-(5-FE2Z-4-54-3-(F g d-3-9)-3 4-t}o|slo] = 2 FH Y= -2-A) o e oln )] = [2 3-

d]g = d-5(8H) -2 A%

>,

F7] Al 1614 AZRE (S)-4-((1-(5-F2E-4-54-3-(I I H-3-9)-3,4-T}o| slo] =2} EH-2-U) o & ) o}
2)-8-(4-WEA WA v g = [2,3-d ]9 2l v D-5(8H)-< 30 mg(0.053 mmol)& AM&3te]l AAld] 1 &7 83 &
A3 AxPHeR PR (9)-4-((1-(5-FR24-F2-3-(F 2 H-3-9)-3 4-the] o] =2 71} 2-2-2) o &)
obv| ) 2] 2 [2,3-d] ¥ 2 P W -5(8H) -2 14 mg(0.031 mmol, 59% 8)E At wgAo] wAZ A

©:

° =

' NMR (300 MHz, CDCl;) & 10.78 (t, J = 6.5 Hz, 1H), 8.76 (s, 1H), 8.20 (d, J = 4.6 Hz, 1), 7.44-7.77
(m, 6H), 6.33 (d, J = 7.4 Hz, 1H), 4.93-4.50 (m, 1H), 1.49-1.60 (m, 3H).

AN 3> (9)-4-((1-(5-F22-4-$2-3-(3 P d-2-U)-3,4-Tho| sto| =2 AU EA-2-) o &) o} =) F F =
[2,3-d]1¥ 1| D-5(8H)-2¢] A=

PMBN™ X
NH; NI PMBN HNTX
AN k
/\(/ TFA/MSA N| ~ 0
x NT}JQ "~ BOPDBU MC KN/ NH
| MeCN :
_N O (I /Y /\r/N
I j N Ij
C( | N (0] Cl
9A 1 (9)-4-(A-(5-F22-4-F-3-(F g d-2-9)-3 4-t}o|slo| EZ F}E U -2-¢) o &) o} 1| 1 )-8-(4-H| F

Al )«431 [2.3-d]F =W H-5(81)-=-2] A%

(9)-2-(1-o o &) -5-F 2 2-3-(F & d-2-A) AYZH-4(30) -2 58 mg(0.194 mmol) S AF&3le] Ao 1 ¢
A 79 sL AxYHoR FE (9)-4-((1-(5-F2E2-4-F2-3-(F g d-2-Y)-3,4-tJo|slo| =2 FYE -2~
d)old)oln])-8-(4-wEA W) v 2] = [2,3-d] ¥ g v 9-5(8H)-< 50 mg(0.112 mmol, 64% &) A3 =g
A A2 AT

I NMR (300 MHz, CDCl3) & 10.97 (d, J = 4.6 Hz, 1H), 8.68 (d, J = 4.6 Hz, 1H), 8.23 (s, 1H), 7.85 (t,

J=79Hz, 1), 7.72 (d, J = 7.9 Hz, 1H), 7.59 (t, J = 7.9 Hz, 1H), 7.38-7.53 (m, 4H), 7.19 (d, J =
8.5 Hz, 2H), 6.85 (d, J = 8.6 Hz, 2H), 6.27 (d, J = 7.9 Hz, 1H), 5.32 (s, 2H), 4.20-5.03 (m, 1H), 3.78
(s, 31), 1.60 (d, J = 6.6 Hz, 3H).

9A 2 (9)-4-((1-(5-F 22 -4-%2-3-(5]2]1l-2-91)-3 4-tto] sfo] E AU E-9-0l ) o] &) ol 1) 9] o] £ [2.3-
d13]2] 7] F-5(8H)-£-o] Az

271 GA 19l AT (9)-4-((1-(5-2RE-4-52-3-(9 2 D-2-)-3 4-tfo|slo| =2 5 d-2-A) ol &) o}
1] ) -8-(4-v| S A A 9 2] = [2,3-d] 9 & m D-5(8H) -2 50 mg(0.112 mmol)& AH&3te] AAle] 1 @Al 83 &
A Axuton sgE (9)-4-((1-6-FRZ2-4-52-3-(I) 2 Y-2-9)-3, 4-the]ste| =2 T }E71-2-) ol &)
obv] =) F g & [2,3-d] 7 Z M H-5(8H) -2 14 mg(0.031 mmol, 28% &) g w9 A2 AT},

' NIR (300 MHz, CDClz) & 11.20(brs, 1H), 10.92 (d, J = 6.1 Hz, 1H), 8.70 (d, J = 4.7 Hz, 1H), 8.16

(s, 1), 7.90 (t, J =7.7Hz, 1), 7.72 (d, J = 7.7 Hz, 1), 7.61 (t, J = 8.3 Hz, 1H), 7.41-7.55 (m,
40), 6.33 (d, J = 7.7 Hz, 1H),4.92-5.03 (m, 1H), 1.60 (d, J = 7.0 Hz, 3H).

<A Ao 1>
(9)-4-((1-(-EE22-3-(3,5-To| EF L2 )-4-&4-3,4-T o | E2 A UZA-2-U) o &) olu| =) F 2| =[2,3
-d]9 2 uA-5(8H)-29] A=
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[1071]
[1072]

[1073]

[1074]

[1076]

[1077]

[1078]

[1080]

[1081]
[1082]

[1083]
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TFA/MSA NT™ 8}

PMBN" X
NH; N Y PMBN" X HNTX
A L~
= N OH N7 0
I —— | — |
F N BOP/DBU KN/ NH MC kN/ NH
\©/ MeCN > :

@A 1 (S9)-4-(A-(5-F22-3-(3,5-To] EF 2 ¥ d)-4-24-3 4-t}o]slo| = 2 F}F-2-) o &l )oln] 1)
8-(4-dEA WA v e] = [2,.3-d]F v H-5(8H)-=2>2] A%

(S)-2-(1-o}m] ol &)-5-2 2 2-3-(3,5-T}0] 7 0 2 o ) At A-4(3H)-2 65 mg(0.194 mmol)S Ahgate] 2
Aol 1 &A 73 598 AxPHOoR FFE (9)-4-((1-(5-FZ2-3-(3,5-Tho| ZF 0 29 d)-4-9 43, 4-T}0]
stel =2 AUE -2 9ol f) oy se)-8- (4= S A R) 32 [2,5-d] 9 2 1] W5 (8D -2 50 mg(0.083 mmol, 47%
FE)S B AR I

I NMR (500 MHz, CDCl3) & 10.94 (d, J = 7.2 Hz, 1H), 8.33 (s, 1H), 7.70 (d, J = 8.1 Hz, 1H), 7.63 (t,

J =81Hz, 1H), 7.51 (t, J =8.0Hz, 2H), 7.23 (d, J = 8.5 Hz, 2H), 7.11 (d, J = 7.1 Hz, 1H), 6.02-
7.00 (m, 2H), 6.89 (d, J = 8.5 Hz, 2H), 6.33 (d, J = 8.0 Hz, 1H), 5.37 (d, J = 3.1 Hz, 2H), 5.09-5.15
(m, 1H), 3.82 (s, 3H), 1.58 (d, J = 7.2 Hz, 3H).

GA 20 ()-4-(A-(5-F22-3-(3.5-t}o]| ZF 2 2 Y)-4-84-3 4-t}o|slo| =2 7y -2-A) &) o}lr] ) 7]
2 =[2,3-d]¥] v d-5(8) -2 A=

o @A 1ol A A %3
(9)-4-((1-(5-2 2 2-3-(3,5-Tho]| ZF 2 23| d)-4-54-3, 4-Tho| slo| =2 A L& e -2-9) o &) o] =) -8~ (4-m]
EAAA) I =[2,3-d]1 72 H 9-5(8H)-2 50 mg(0.083 mmol)S AF&3sle] AAle] 1 ©A 83 FU3 Az o
2 3FE (9)-4-((1-(5-F2&-3-(3,5-To| ZF 2 239 )-4-24-3 4-T}o]slo]| =2 AL}ZE 7 -2-A ) o &l Yo} n)
) E[2,3-d]¥ v d-5(8H)-2 35 mg(0.073 mmol, 87% F&)S A3 Ao uA2 AUt

' NMR (300 MHz, CDCl3) & 10.84(br s, 1H), 10.81 (d, J = 6.3 Hz, 1H), 8.24 (s, 1H), 7.58-7.71 (m, 2H),

7.46-7.56 (m, 2H), 7.07-7.13 (m, 1H), 6.89-7.03 (m, 2H), 6.36 (d, J = 8.0 Hz, 1H), 5.09 (q, J = 5.5
Hz, 6.8 Hz, 1H), 1.56 (t, J = 6.6 Hz, 3H).

AN 5> ()-4-((1-(8-F22-1-§2-2-5d-1,2-Thol Sho| = R ool 2w A-3-L) ol W) ohvl ) H & £[2,3-
a1 el A-5(8H)-2¢] Az

NH,
: =
N PMB..
PMBNH O ©/ NH O PMBN™ X HNTS
I
Nl)jfk o ¢ ijfl\ DMF-DMA NI A 0 TFA/MSA N‘ A o)
kN/ ol DIPEA/DMSO N7 NH DMF kN/ NH MC KN/ NH
= N N
o | |
o «a ©/ o ¢ ©/ o c

Al 10 (§)-3-(0=-((5-t M E-6-((4-H FEA Q) olu] =) F 2] v P -4-H) ol =)o & )-8-F B 2 -2-7| do}o] A F| &
A-10M-=2] Ax

g7 AAd 19 GA oA AFE 1-(4-F2E-6-((4-HEA ) obv] ) F) 2l v -5- ) of ek~ 1-2 292 mg(1.0
mmol, 1 F%), (S)-3-(1-otHxofd)-8-F22-2-Fdolo]AFEA-12N)-(1.1 THF)E FF to|eddZA}
O] =(DMSO) 10 mLell &3A1Z1 §, tho]ololAz 2 Ho|doldl(DIPEA) (3 B3-S 7tste] 80Tl 10A1F ulRE
AR, 9hg Z3HE ol ofMH o ES} E& tete] FES f715S AXxNaS0), o3, 7Y wFske A

g AEuEIH3(S10,, &89 /g oA H el E, 3/1 > /A ofAHo|E, 1/1)E #elste] st
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[1084]

[1086]

[1087]

[1088]

[1090]

[1091]

[1092]

[1094]

[1095]
[1096]

[1097]

[1098]

SS=50l 10-1845931

B (9)-3-(1-((5-oFME-6-((4-wEA M A ) o} =) 3] 2l u| Wl -4~ ) o} i ) ol & ) -8-F B 2 -2-F| d o} o] & F]| H7 -
1(2H) -2 482 mg(0.87 mmol, 87% F+&)S A AR AU},

I NIR (300 MHz, CDCl;) & 8.56 (br d, J = 6.3Hz, 1H), 8.02 (s, 1H), 7.20-7.55 (m, 10H), 6.87 (d, J =

8.7Mz, 2H), 6.48 (s, 1H), 6.44 (br t, 1H), 4.84-4.95 (m, 1H), 4.66 (d, J = 4.8Hz, 2H), 3.79 (s, 3H),
2.52 (s, 3H), 1.38 (d, J = 6.6 Hz, 3H).

oA 2
($)-4-(A-(8-FZ2Z-1-F4-2-9d-1,2-t}o]3lo] = Zolo| A F]xg-3-A)of| & )o}n] o) -8-(4-W EA M Z) T 2| =
[2.3-d]¥]e]ud-5(8H)-2-9] A%
A7) @Al 1olA A= (S)-3-(1-((5-oFAE-6-((4-H EA M) o} 1) F] F W] T —4- ) o} ] 1 ) o H ) -8-F Z 2~
‘Po}ouﬂiﬂ 1(2H)-€ 200 mg(0.361 mmol)S F= tholw| EEO}H}OF(DMF) 3 mLell &A1 F,
N-t}o] | Eolulo|= tlolmel ofAlE 0.24 mL(1.805 mmol)S FH7}sF 3, 130ColA 15A)17F kA AT,
S E L%oﬂ e ofMEo]E} S 7lsle] FEI} FU15S AFWNaS0,), o3, 7S 5535t A4 A=2n)
E1#37(Si0,, &2 tholFz2u|et/dE olAEHo|E, 10/1 -> Tho|Z22WEl/oE ol EHoE, 1/1)E &
gt F3E (9)-4-((1-(8-FERZ-1-F4-2-9d-1,2-to|slo| = Zo}o] 27 =H-3-A) o & ) o} 1| 1) -8-(4-1| &
A9 2] % (2,3-d] 3 27 Y-5(8H) - 90 mg(0.160 mmol, 44% &)< SIQEM nA 2 Agr).

n‘,ZN

o°
S

' NR (300 MHz, CDCls) & 10.71 (d, J = 6.9 Hz, 1H), 8.30 (s, 1H), 7.47-7.57 (m, 3H), 7.29-7.47 (m,

6H), 7.23 (d, J = 8.3 Hz, 2H), 6.87 (d, J = 8.3 Hz, 2H), 6.59 (s, 1H), 6.30 (d, J = 8.3 Hz, 1H), 5.35
(s, 2H), 4.93 (t, J = 6.9 Hz, 1), 3.78 (s, 3H), 1.45 (d, J = 6.9 Hz, 3H).

A 30 (S)-A-(A-(8-FER-1-52-2-9d-1 2-t}o|glo] =R ool 45 el-3-) ol &) opn] e ) 9] 2] L2 [ 2, 3-d ] 9]
2 -5(8)—22] A=

7] @Al 2004 AFRT (S)-4-((1-(8-FZ2-1-F2-2-dd-1,2-t}o|slo| EZolo] 27 & -3-A) o & ) o}u| o)~
8-(4-m EA M) T 2] = [2,3-d] 9] P H-5(8H) -2 90 mg(0.160 mmol)& AME3Sle] HAAle 1 GA 87 LS A
2o R gE (9)-4-((1-(8-FR2-1-54-2-7d-1,2-to|lo] =Rolo]| 27| EHU-3-YU) o &) o} =) T 2| =
[2,3-d]¥] g]u|9-5(8H)- 67 mg(0.151 mmol, 95% F&)S 3IekMe uA 2 A},

'H NIR (300 MHz, DMSO-ds) & 12.14 (s, 1H), 10.48 (d, J = 7.2 Hz, 1H), 8.19 (s, 1H), 7.75-7.82 (m, 1H),

7.58-7.69 (m, 2H), 7.46-7.54 (m, 2H), 7.28-7.45 (m, 4H), 6.77 (s, 1H), 6.15 (d, J = 8.6 Hz, 1H), 4.71
(t, J =7.1Hz, 1H), 1.40 (d, J = 8.6 Hz, 3H).

<HAld 6> (5)-4-((1-(2-¥HdA=Y-3-D) o) otv| =) F F =[2,3-d]F | D-5(8H)-=22] A=

PMBN™ X%
NH, le\ PMBN™ X HNT
~F TFA/MSA N
N O  BOPDBU k I N

O MeCN
= I'I: =
O h o
A 10 (S)-8-(U-H EA M E)-4-((1-2-ALd FH =A-3-) &) ol ) v 2] =[2,3-d] ¥ & #] H-5(8H)-=¢] A *

(S)-1-(2-9Ad A =H-3-Y) o el-1-0} 29 mg(0.117 mmol)S AFE3EIS] AAd 1 WA 73 ZU3 AxupHo=R
e (9)-8-(4-wWEAMA)-4-((1-(2-HA I FH Ed-3-D) o e)olm )T & = [2,3-d] F v d-5(8H)-& 30
mg(0.058 mmol, 55% &) Ak =g A2 AT},

' NR (300 MHz, CDCls) & 10.94 (d, J = 6.5 Hz, 1H), 8.42-8.56 (m, 1H), 8.28 (d, J = 12.7 Hz, 2H),

7.38-8.17 (m, 9H), 7.21 (d, J = 8.6 Hz, 2H), 6.85 (d, J = 8.6 Hz, 2H), 6.30 (d, J = 7.6 Hz, 1H), 5.64-
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[1100]

[1101]

[1102]

[1104]

[1105]
[1106]

[1107]

[1108]

[1110]

[1111]

[1112]

[1114]

S=50l 10-1845931

5.75 (m, 1), 5.34 (d, J = 7.6 Hz, 2H), 3.78 (s, 3H), 1.49 (d, J = 7.1 Hz, 3H).
g 20 (S)-4-((A-(2-¥d 7] =1-3-eD) ol &) opr i) 9] 2] k2 [2,3-d | ¥ 2] P D -5 (8 -] A=

A7 @Al 1ol A AT (S)-8-(4-HISA A ) -4-((1-(2-H L FA =H-3-L) ol &) o}r] =) T 2] = [ 2, 3-d | T 2] v | -
5(8M)-< 30 mg(0.058 mmol)& ARESFe] AAjd 1 @A 83 FUS AZHHoR 3JIFgE (S)-4-((1-(2-HIH
EY-3-)dE) ol =) e L [2,3-d]F 1 P-5(8H)-2 20 mg(0.051 mmol, 87% &)L 3 =M uA=
\:}J\T;}-

I NIR (300 MHz, CDCl3) & 10.78 (d, J = 8.0 Hz, 1H), 10.55(brs, 1H), 8.24 (d, J = 6.7 Hz, 2H), 8.14

(d, J = 6.7 Hz, 1H), 7.64-7.84 (m, 4H), 7.41-7.55 (m, 5H), 6.34 (d, J = 7.4 Hz, 1H), 5.71 (¢, J = 5.3
Hz, 6.6 Hz, 1H), 1.50 (d, J = 7.4 Hz, 3H).

<AAd 7> 4-((1-(6-FFL2-3-(F g d-2-)A=d-2-d)dd) o}v =) ¥ | £[2, 3-d] ¥ 2] W] D-5(8H)-=9] A

=z

PMBN™ ™

NH, le\ o] PMBN™ X HNTX
N L
= N oH N‘ ~ 0 _TFAIMSA ‘ =
X ~ BOPDBU N7 N7
| MeCN

A 1 4-(A-(6-ZF 0 2-3-(F g u-2-) Fx@-2-) o &) o}r| 1 )-8-(4-H EA M A ) 3] g] = [2,3-d | F 2] 7] P -
58N -2 Az

1-(6-ZF 2 2-3-(Tgd-2-9) A= H-2-Y) o gk-1-0}7 52 mg(0.194 mmol)S AF&&te] Ao 1 A 73 F
At AxPHoZ FIFHE 4-((1-(6-FF L 2-3-(Fd-2-d)FA=d-2-d) o d) o} =) -8-(4-H| FA W & ) 7] ]
E[2,3-d]13) )1 P-5(8H)-< 30 mg(0.056 mmol, 32% &)< A%k g uA= AT},

' NMR (300 MHz, CDCl;) & 11.61 (d, J = 6.7 Hz, 1H), 8.79 (d, J = 3.6 Hz, 1H), 8.27-8.36 (m, 2H), 8.10

(s, ), 7.82 (t, J = 6.5 Hz, 1H), 7.40-7.62 (m, 4H), 7.32-7.39 (m, 1H), 7.19 (d, J = 7.9 Hz, 2H),
6.85 (d, J = 8.6 Hz, 2H), 6.29 (d, J = 7.8 Hz, 1H), 6.03-6.14 (m, 1H), 5.33 (s, 2H), 3.78 (s, 3H),
1.57 (d, J = 6.5 Hz, 3H).

A 20 4-(A-(6-FF2 2-3-(F 2] d-2-9D) F=7I-2-) o &) opv] ) 9] 2] = [2, 3-d | 2] ] I -5(8H)-=-9] A=

271 @A 1A AxRE 4-((1-(6-FF 2 2-3-(F g d-2-) F5d-2-2) ol D) obn| 1o ) -8-(4-W| HA M A) 7] 2 ==
[2,3-d]9) v 9-5(80)-2 30 mg(0.056 mmol)S Ab&3te] A A| 1 G 83 FA3 AFWHoR IFFE 4-
((1-(6-&F 0i—S—(ﬁM%—2—%)%%%—2—%‘)011%)O}ﬂli)ﬁm 3-d19 2 ¥-5(8H)-& 22 mg(0.053 mmol,
95% TE)S A% =AY aA R AT

I NMR (500 MHz, CDCl3) & 11.54 (d, J = 7.1 Hz, 1H), 8.79 (d, J = 4.7 Hz, 1H), 8.30-8.35 (m, 1H), 8.21

(s, 1H), 8.12 (s, 1H), 7.86 (t, J = 8.7 Hz, 1H), 7.59 (d, J = 8.1 Hz, 1H), 7.53 (t, J = 8.1 Hz, 1H),
7.46 (d, J =7.6 Hz, 2H), 7.39 (t, J = 6.4 Hz, 1H), 6.32 (d, J = 7.6 Hz, 1H), 6.02-6.08 (m, 1H), 1.54
(d, J = 6.9 Hz, 3H).

<A A4 7-1> (9)-4-((1-(6-ZF 2 2-3-(F g d-2-Y)FA=d-2-¢) &) opv| =) F & = [ 2, 3-d] 3 2] v -
5(8H)-29] A=
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[1115]
[1116]

[1117]

[1119]

[1120]

[1121]

[1122]

[1123]

[1125]

[1126]

[1127]

[1129]
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A
N PMBN™ HNTS
| NS So
¥
PMBN ™ S \ Fol N ) o)
N N™ R TFAMSA N™ “NH
N ™ (0] 2 N - - = N
L BOP/DBU # MC -
N~ “OH MeCN o
® F el
N ‘ _N
371 Azel 214 Az tert-FH (9)-1-(6-FF L 2-3-(HH-2-) A= e-2-L) ol &-1-0} 1S A}-g-3fo]
Al 1o] @A 7, @A 83 LT WES Sal seE (9)-4-((1-(6-FF e 2-3-(d g H-2-) A= -2-4)
ol &) obr] i) 7 2] &2 [2,3-d ] 9] 2 ] ©-5(8H) -5 A3UTh

' NMR (500 MHz, CDCl;) & 11.54 (d, J = 7.1 Hz, 1H), 8.79 (d, J = 4.7 Hz, 1H), 8.30-8.35 (m, 1H), 8.21

(s, 1), 8.12 (s, 1), 7.86 (t, J = 8.7 Hz, 1), 7.59 (d, J = 8.1 Hz, 1), 7.53 (t, J = 8.1 Hz, 1),
7.46 (d, J = 7.6 Hz, 2l), 7.39 (t, J = 6.4 Hz, 1), 6.32 (d, J = 7.6 Hz, 1), 6.02-6.08 (m, 1), 1.54
(d, J=6.9Hz, 3.

<Al 8 (S)-4-((1-(7-EF22-2-(3-EF L =23d) A =d-3-9) o g) obv| =) ¥ g = [2, 3-d]¥] 2] v] 2-5(8H) -
29 A=

PMBN "X
NH, N‘K\ PMBN™ HNTX
= O _TFAMSA NS
/
F " BoPDBU NH

F. S
O N MeCN
=

=
F. X ~
N F N F

A 1 (9)-4-(U-(7-ZF 2 2-2-3-ZFF 2 =) A= dd-3-) o &) opn| =) -8-(4-w| S A| ¥l ) 9] 2] = [ 2, 3-d | ]
2] v -5(8H) 2] A%

(9)-1-(7-Z2F22-2-(3-ZF 023 d)FH=A-3-)d E-1-°} 55 mg(0.194 mmol)E A}&3le] AAe] 1 A
739 293 MzPHoz IR ($)-4-((1-(7-ZFL92-2-(3-ZZ 9 2 ) F =3-3-U) o & ) o} 1] )-8~ (4-1]]
ExAA) 92 E(2,3-d] 7 27 P-5(8H)-& 40 mg(0.073 mmol, 40% &)< vk mA =2 AYr}.

F

' NR (300 MHz, CDCls) & 10.94 (d, J = 5.3 Hz, 1H), 8.32 (s, 1H), 8.27 (s, 1H), 7.71-7.84 (m, 2H),

7.40-7.55 (m, 4H), 7.27-7.36 (m, 1H), 7.21 (d, J = 8.7 Hz, 20), 7.08-7.17 (m, 1H), 6.85 (d, J = 8.5
Hz, 2H), 6.31 (d, J = 7.5 Hz, 1H), 5.61-5.73 (m, 1H), 5.34 (d, J = 6.8 Hz, 2H), 3.78 (s, 3H), 1.49 (d,
J =6.9Hz, 3M).

Sl 2: (8)-4-(A-(7-FFLE2-2-CG-FF 2 d) 7= e-3-9) o &) obv] =) v €] ;= [ 2, 3-d ]| ¥] 2] ¥] © -5(8H) —¢]

A=

A7) @A 1A AFE (9)-4-((1-(7-EF QL 2-2-(3-ZF 2 29d) A= T-3-2) ol & ) o} 1] 1= )-8-(4-1| EA] il
A) 9 = [2,3-d] ¥ 2 d-5(8H)- 40 mg(0.073 mmol)<S AM&3le] AAld] 1 ©@hA 8% U AzWHoZ 3}
T (9)-4-((1-(7-&FF _‘?_i—Z—(S— Foadd)FAE-3-d) ) ohv ) I £ [2,3-d] F M P-5(8H) -2 25
mg(0.058 mmol, 80% &)< 3FekAe] uA 2 AT},

I NIR (300 MHz, CDCly) & 11.25(brs, 1H), 10.84 (d, J = 7.2 Hz, 1H), 8.25 (d, J = 3.3 Hz, 2H), 7.71-

7.84 (m, 2H), 7.42-7.56 (m, 4H), 7.28-7.36 (m, 1H), 7.11-7.19 (m, 1H), 6.35 (d, J = 7.2 Hz, 1H), 5.61-
5.72 (m, 1H), 1.51 (d, J = 6.9 Hz, 3H).

<AAld 9> (8)-4-(1-(7T-FFL22-2-(F gd-2-)A=d-3-) ot =) 9 2| =[2, 3-d] 7] g W] D-5(8H) -2
A=
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[1130]
[1131]

[1132]

[1133]

[1135]

[1136]

[1137]

[1139]

[1140]
[1141]

[1142]

S50l 10-1845931

PMBN™
NH, le PMBN X HNTSS
& NS TFAMSA D
X " BOPDBU N =
X
| N F MeCN N"

N 5 Z
.
| A N F
N

A 1 ()-4-(1-(7-ZF 2 #-2-(F g d-2-) A= d-3-2) o &) o} = )-8-(4-H| EA A ] 2] £ [2,3-d ] 9] 2] ]
Y-5(8M)-2] Az

(9)-1-(7-Z22 9 2 -2-(F g d-2-) F =&-3-A) o &k-1-o}7 212 mg (0.793 mmol)S AFE3] AAld] 1 ©A 7
7 B AEYHoz IR (5)-4-(1-(7-ZF 02 -2-(H g d-2-4) F =a-3-Y) o & ) o} 1] = )-8 (4-H]| Z-A| ¥l
Ao 2 [2,3-d] 7 ] HH-5(8H) -2 245 mg (0.460 mmol, 58 % FH)S A3t = TAZ ).

I NMR(300 MHz, CDCl;) & 10.99(d, J = 7.3 Hz, 1H), 8.75(d, J = 4.7 Hz, 1H), 8.33(s, 1H), 8.22(s, 1H),

7.99(d, J = 7.6 Hz, 1M), 7.72~7.88(m, 3H), 7.46(d, J = 7.6 Hz, 1H), 7.27~7.37(m, 2H), 7.18(d, J = 8.5
Hz, 2H), 6.83(d, J = 8.8 Hz, 2H), 6.27(d, J = 8.0 Hz, 1H), 6.07(q, J = 7.2 Hz, 6.4 Hz, 1H), 5.31(q, J
= 14.8 Hz, 5.9 Hz, 2H), 3.76(s, 3H), 1.66(d, J = 6.7 Hz, 3H).

A 28 (§)-4-(0-(7-FF L =-2-(Fed-2-)F=d-3-)odon| =) 9 g = [2,3-d] H 1] T-58I)--2] A%

(9)-4-(1-(7-FF 2 2-2-(F g d-2-) FA=H-3-) el &) o1 =) -8-(4-m| S A ¥l 2 ) 7] 2] .= [ 2, 3-d ] 9 =] v] -

5(8M)-2 245 mg (0.460 mmol)& AM&3te] Aol 1 @7 83 U AxYHPoR 3gE (9)-4-(1-(7-FF

i—z—(ﬁmﬂ—z—owﬂia—s—m)qlgo}u]i)ﬁmg[z,s—d]ﬁ%ﬂﬂl"d—5(8H)—% 187 mg (0.453 mmol, 99 % Tg)
S A3 oo mARE AU},

I NMR(500 MHz, CDCls) & 11.26(br s, 1H), 10.93(d, J = 7.0 Hz, 1H), 8.82(d, J = 4.6 Hz, 1H), 8.35(s,

1), 8.17(s, 1H), 8.03(d, J = 7.7 Hz, 1H), 7.86~7.93(m, 1H), 7.83~7.87(m, 1H), 7.77~7.81(m, 1H),
7.44(d, J = 7.7 Hz, 1), 7.33~7.42(m, 2H), 6.31(d, J = 7.0 Hz, 1H), 6.12(q, J = 7.0 Hz, 7.0 Hz, 1H),
1.68(d, J = 6.8 Hz, 3H).

<AAd 10> (S)-4-((1-(4,8-T}o| FER-1-§4&-2-¥d-1,2-T}o| Slo| EZo}o]| &2 A EH-3-Y) o &) o}r| =) T ]| =
[2,3-d]= 2" d-5(8H)-29] A%

HN™ ™S HN™ ™S
NI 6}
lLN/’ NH NCS
E = AcOH
Y
©/ o

AAd 5ol A Az (S)-4-((1-(8-F R 2-1-22-2-7d-1,2-T}o]| sl o] EZolo] 2 A HH-3- °‘)°ﬂ%‘)°}ul¢)4a
E[2,3-d]9 g7 9-5(8H)-2 50 mg(0.113 mmol)L oFAEl ojA= 2 mLo] &3fAIZ]

(NCS) 17 mg(0.124 mmol)& ZH7}8Fth. 50TC3lol|l 15A)17F mubala wb-S 255

FIHYO|E F£8dE o]&3lo] FH(neutralization)AZl & tolE 22 ey} & 718t &
Z(Na,S0y), 3, 7Y sFste] A7 ARvEIHI(Si0,, & tho]ZF=

Zre/vee 10/D)E 283t 3gE (S)-4-((1-(4,8-to]| F R 2-1-& 4-2-9d-1,2-T}o]| dfo]| = R o}o] 4 7]
Ed-3-d)ol ) ot ) I 2 =[2,3-d] 2] v d-5(8H) -2 25 mg(0.052 mmol, 46% =

BATE.

I NIR (300 MHz, CDCl3) & 10.99 (d, J = 4.8 Hz, 1H), 8.25 (s, 1H), 7.95(dd, J = 1.9 Hz, J = 7.5 Hz,
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[1144]

[1145]
[1146]

[1147]

[1148]

[1150]

[1151]

[1152]

[1154]

[1155]
[1156]

[1157]

S=50l 10-1845931
), 7.75 (d, J = 7.8 Hz, 1H), 7.46-7.62 (m, 6H), 7.20 (d, J = 6.7 Hz, 1H), 6.3 (d, J = 7.5 Hz, 1H),
5.04 (t, J =67.2 Hz, 1H), 1.67 (d, J = 7.2 Hz, 3H).

<AAld 11> (S)-4-((1-(8-FREZ4-FF L 2-1-%4-2-7d-1,2-to|glo| =R olo| £ F E-3-Y) o &) o} i)
¥ x[2,3-d]3 gr|d-5(8H)-29] A=

PMBN™ X
le\ 9) PMBN™ X HN™ X
2
N~ "OH N‘ X 0 TFA/MSA N| ~ 0
BOP/DBU kN/ NH F MC
MeCN :

9A 1 (9H-4-(A-(8-F22-4-ZF 0 2-1-24-2-9 -] 2-t}o]d}o] = Zolo] A F5g)-3-9 ) o El Yo} 1] - )-8
(U-mEAMA)H ] E[2,3-d] T n]I-5(8H) -] A=x

(9)-3-(1-o}r] o &)--F B2 4-ZFQ 2-2-HHo}o] AF 5&-1(2H)- 25 mg(0.079 mmol)E& AFR3te] 2 A
o 1 @A 73 L3 AZWHeR TEE (9)-4-((1-(8-FR2A4-ZFQ 2-1-§4-2-9d-1,2-to|d}o] = Ro}
o] AaFEAU-3-9)d &) ol )-8 (4-H EA M A) 7] 2] £ [2,3-d] T 7] F-5(8H)-2 5 mg(0.009 mmol, 11% F&)
< Bk uAE AT

I NMR (300 MHz, CDCl;) & 10.96 (d, J = 7.8 Hz, 1H), 8.32 (s, 1H), 7.7.68 (t, J = 6.5 Hz, 2H), 7.43-

7.62 (m, 7TH), 7.19 (d, J = 8.8 Hz, 2H), 6.84 (d, J = 9.0 Hz, 2H), 6.27 (d, J = 7.8 Hz, 1), 5.33 (q, J
=12.6 Hz, J = 9.1 Hz, 2H), 4.95 (q, J = 5.2 Hz, 6.5 Hz, 1H), 3.77 (s, 3H), 1.60 (d, J = 6.5 Hz, 3H).
A 2 (9)-4-((1-(8-F22-A4-FTFO2-1-§4-2-9d-1,2-t}o]slo] EZolo] A FEF-3-) o & )o}r] 1) 3] 7]
E[2.3-d]¥ g d-5(8I)-22] A=x

A7 A 1914 AZsE (S)-4-((1-(8-FRE-4-ZF 9 2-1-24-2-7d-1,2-T}o]dlo] =R ofo] A F & -3-9 ) o
g ojn] ) -8-(4-w EA ) ¥ 2 = [2,3-d] ¥ 1] Y-5(8H) - 5 mg(0.009 mmol)S AF&3ste] A4 1 ©+A 83}
T AxUHoz IFE (9)-4-((1-(8-FREA4-ZTFLE-1-F4-2-¥d-1,2-t}o]slo] =R ofo] 47| 5 d-
3-D)ole)olm ) Y= [2,3-d] 9 v D-5(8H) - 2 mg(0.004 mmol, 50% F8&)S Fekd el uA 2 AUt

H MR (500 MHz, CDCl;) & 10.82 (d, J = 6.2 Hz, 1H), 8.22 (s, 1H), 7.71 (d, J = 6.2 Hz, 1H), 7.46-7.66

(m, 7H), 7.21-7.24 (m, 1H), 6.31 (d, J = 7.3 Hz, 1H), 4.96 (g, J = 4.9 Hz, 6.2 Hz, 1H), 1.61 (d, J =
7.3 Hz, 3H).

<AAld 12> (9)-4-((1-(5-EFLE4-54-3-9d-3,4-To|dlo| E2AEd-2-Q) T2 g ) o}v| =) ¥ 2 £ [2,3-
d1¥] v 9d-5(8H0)-22] A=

PMBN

NH, PMBN HN™ ™

o N
\/\(/ TFA/MSA Nl\ 0
N BOP/DBU KN/ NH
@ I MeCN :
N
\/\r/
p SRt
oA

(9)-4-(1-(5-ZF L Z-4-8-3-Hd-3 4-t}o|slo| =2 FFd-2-A) T2 F)oln - )-8-(4-HEA W) T 2] =
[2.3-d]¥] gl H-5(8D)-22] A%

s

(S)-2-(1-om=Z 2 2)-5-Z 2 0 2 -3-H I A}Z=H-4(3H)-2 58 mg(0.194 mmol)S AF&3t] AAlo 1 ©@A 7
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[1158]

[1160]

[1161]

[1162]

[1164]

[1165]
[1166]

[1167]

[1168]

[1170]

[1171]

[1172]

e (9-4-((1-(5-EF 2 2-4-52-3-7d-3 4-t}elgto| E R 1} L7l -2-) =
%[2,3-d] 9 v F-5(81)-& 60 mg(0.107 mmol, 60% F&)& SEM uAR A

I NMR (300 MHz, CDCl3) & 10.96 (d, J = 5.9 Hz, 1H), 8.28 (s, 1H), 7.43-7.73 (m, 8H), 7.32 (d, J = 6.5

Hz, 1), 7.21 (d, J = 8.3 Hz, 2H), 7.15 (d, J = 9.7 Hz, 1H), 6.85 (d, J = 7.6 Hz, 2H), 6.23-6.37 (m,
1), 5.34 (s, 2H), 4.96-5.07 (m, 1H), 3.77 (s, 3H), 1.75-1.99 (m, 2H), 0.88 (t, J = 7.0 Hz, 3H).

S 20 ()-4-(A-(5-FF L2 A4-84-3-7d-3 4-g}o]slo| =2 A YF-2-2) X 23 )oln] =) 3] 2| = [2,3-d ]| I]
2 d-5(8H)-2-¢] A%

A7] BA 10 AxETE (9)-4-((1-(5-ZF Q& -4-2 42-3-#d-3 4-T}o]slo]| =2 A1} Z W -2-Y) T & )o}n| 1) -
8-(4-m| EA M 2) ¥ 2 2[2,3-d] ¥ F v D-5(81) -2 60 mg(0.107 mmol)& A&t AAlo] 1 &7 83 A3 A
ZPHeR 3gE (9)-4-((1-(-FF2A-E2-3-9d-3 4-tpolsfo| R AU -2-d) LR ) obr| 1) 9] 2] &=
-d19 g m Y-5(8H) -2 33 mg(0.075 mmol, 88% F&)S AdF ZAeo]l AR AU},

' NIR (300 MHz, CDCls) & 11.88(brs, 1H), 10.90 (d, J = 7.3 Hz, 1H), 8.20 (s, 1H), 7.41-7.70 (m, 7H),

7.33 (d, J =7.0Hz, 1H), 7.09 (t, J = 8.2 Hz, 1H), 6.34 (d, J = 7.6 Hz, 1H), 4.99-5.09 (m, 1H), 1.78-
2.00 (m, 2H), 0.89 (t, J =7.6 Hz, 3H).

<A 13> (8)-4-(2-(5-FE2E-4-52-3-9d-3,4-Toslo| E2YEU-2-U) V| £ D-1-U) M F £[2,3-d] ¥
2w -5(8H)-29 A=

N BOP/DBU
MeCN N© N N" N

G 1 (9)-4-(2-(5-FR2Z2-4-54-3-7d-3 4-t}o|slo| =2 FYFHa-2-A) S d-1-A)-8-(4-H| FA| M &) 7]
2 =[2,3-d]9] v d-5(8) -2 A=

(S)-5-F22-3-Hd-2-(F =8 d-2-) AY=Z=H-43H)-< 63 mg(0.194 mmol)S AF&3te] AAe 1 @A 73
T3 AzYHoR IJFE  (S)-4-2-(5-FTRZ-4-54-3-Hd-3,4-t}o|3lo| =2 L} = -2- %1 u’%%
A)-8-(4-H| EA ) ¥ 2 = [2,3-d] ¥ 2] 7] P9-5(8H)-= 60 mg(0.102 mmol, 58% F&)S A3 = uH=z o
Sk,

' NMR (300 MHz, CDCl3) & 8.21 (s, 1H), 7.71-7.78 (m, 1H), 7.45-7.65 (m, 8H), 7.37-7.44 (m, 3H), 7.19

(d, J = 6.8 Hz, 2H), 6.83 (d, J = 8.3 Hz, 2H), 6.23 (d, J = 7.5 Hz, 1H), 5.39 (d, J = 15.0 Hz, 1H),
5.23 (d, J = 14.3 Hz, 1H), 4.74-4.83 (m, 1H), 3.82-3.95 (m, 1H), 3.63-3.74 (m, 1H), 2.23-2.36 (m, 1H),
2.06-2.16 (m, 2H), 1.71-1.86 (m, 1H).

GA 20 (9)-4-(2-(6-F 2 Z2-4-F4-3-5d-3 4-go|slo]| = 2 A }=q-2-)J Ed-1-) 9 = [2,3-d]F 2] 7]

H-5(8H)-+>¢] A%

471 @A 1ol AZE (S)-4-(2-(5-F 2 2-4-24-3-¥d-3,4-To]Flo| =2 7 E - -2-U) ¥ S d-1-Y )-8~
(4-HE A1) 9 g =[2,3-d]19 2] H-5(8H)-& 60 mg(0.102 mmol)S AM&3te] AAe) 1 A 83 FU3 Az
o7 3% (5)-4-(2-(5-FE2-4-52-3-7Hd-3 4-Tholslol 2 AU EHH-2-) I S -1-Q) 9] g = [2, 3-
d]¥ gu9-5(8H)- 36 mg(0.076 mmol, 75% +&)S A3 =dMel uA = AU},

I NMR (500 MHz, CDCl3) & 10.28(br s, 1H), 8.15 (s, 1H), 7.75 (d, J = 8.1 Hz, 1H), 7.49-7.65 (m, 5H),
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[1174]

[1175]
[1176]

[1177]

[1178]

[1180]

[1181]

[1182]

[1184]

[1185]

[1186]

[1188]

S=50l 10-1845931

7.41-7.47 (m, 3H), 6.28 (d, J = 7.8 Hz, 1H), 4.87 (t, J = 6.5 Hz, 1H), 3.90-3.97 (m, 1H), 3.81-3.87
(m, 1H), 2.32-2.41 (m, 1H), 2.09-2.16 (m, 2H), 1.86-1.92 (m, 1H).

<AAd 14> (9)-4-(2-(8-F2=-1-&2-2-¥d-1,2-t}o|slo| =2 olo| 2 F EH-3-Y) & d-1-Y) I E[2,3-
d1¥ g e-5(8H)-22] A=

N
PMBNH O [::]/ NH O PMBN™ X HNT
0 ¢
Nf\fj\ Nk/l\/f‘\ DMF-DMA le A 0 TFA/MSA N\k A 0
N el DMF NN MC 7N

N

X X

N N
cl o \[::j ¢l o \[::]

A 1 (8)=3-(0-(5-otE-6-((4-v| A Ml &) opr] ro) d e m] T -4-9 ) 9] F 2] I -2-9)-8-F = 2 -2-9 o} o] 4 7]

=102 -9 A=

271 AX G 19 SGA 4olA AR 1-(4-FEE-6-((4-HEA WA ) ol ) 3 2 1] P -5- ) o EF-1-2 100
mg(0.343 mmol), (S)-8-FZ2-2-3d-3-(¥] Ee|d-2-d)oto]aFmad-1(2M) -2 122 mg(0.377 mmol)& AHE-3}
o Ao 5 @A 13 S ks Az o= shehe
(8)-3-(1-(5-oFAE-6-((4-m FA 2 o}n] 1) 7] E] 1] T -4~ ) ] E 2| I -2-Y)-8-F E 2-2-H dofo]| L F| =51~
1(2H)-= 180 mg(0.310 mmol, 91% FH)& At =T uAZ AN

I NMR (300 MHz, CDCl3) & 8.61 (t, J = 3.4 Hz, 1H), 8.10 (s, 1H), 7.72 (d, J = 5.2 Hz, 1H), 7.38-7.63

(m, 5H), 7.27-7.33 (m, 2H), 7.23 (d, J = 8.3 Hz, 2H), 6.84 (d, J = 8.3 Hz, 2H), 6.49 (s, 1H), 4.82-
4.90 (m, 1H), 4.63-4.72 (m, 1H), 4.46-4.55 (m, 1H), 3.78 (s, 3H), 3.70-3.76 (m, 1H), 3.25 (t, J = 9.0
Hz, 1H), 2.53 (s, 3H), 2.03-2.14 (m, 1H), 1.87-2.01 (m, 1H), 1.75-1.87 (m, 1H), 1.57 (m, 1H).

A 20 ($)-4-(2-(8-FEE-1-%2-2-5]d-1,2-To] spo] = Zofo] 4735 7-3-91) 3] Sl ¥1-1-91)-8-(4-v] HAL W]

v e|e[2,3-d] 9 2] I-5(8H) -] Az

7] A 1A Az (S)-3-(1-(5-oFAE-6-((4-m S A ) ofm| 1) F] v -4-) F 2| d-2-Y ) -
2-vdoto]l a7 EH-1(20) -2 180 mg(0.310 mmol)S AF&38te] AAld 5 &A 29 FYU3 A=Y HS
(S)-4-(2-(8-F = 2-1-54-2-7d-1,2-tho]ste| =R olo] A F = -3-9) 9 E2 d-1-Y)-8-(4-H| ZA ¥l
[2,3-d]¥ v D-5(8H)-= 70 mg(0.119 mmol, 38% F&)S Q3 =T uA2 AUt

' NR (300 MHz, CDCl;) & 8.36 (s, 1H), 7.71 (t, J = 6.6 Hz, 1H), 7.43-7.65 (m, 6H), 7.30-7.42 (m,

4f1), 7.23 (d, J = 7.3 Hz, 20), 6.71(brs, 1H), 6.25 (d, J = 7.3 Hz, 1H), 5.26-5.42 (m, 2H), 4.97 (t, J
= 7.3 Hz, 1H), 4.30-4.43 (m, 1H), 2.94-3.06 (m, 1H), 1.82-2.12 (m, 4H).

A 31 (9)-4-(2-(8-FE2Z2-1-54-2-7d-1,2-t}o|slo| EBolo] AF|=-3-)H = d-1-) 3 2] %= [2,3-d ]| I
2lrd-5(8M)-=22] A|=x

A7) A 2004 AxT (S)-4-(2-(8-F R E-1-L4-2-7 -1, 2-T}o]alo] =R olo] A F Hel-3-9) I Z d-1-
A)-8-(4-H EA WA = [2,3-d] 3 Y1 D-5(80)-2 70 mg(0.119 mmol)& AFE3le] AN 1 &7 83 H9
3 ARYHoR FFE  (9)-4-(2-(8-FRZ-1-4-2-7d-1,2-t}o| o] = Rolo| AF EHAU-3-AU) I EFH-1-
) I E[2,3-d] ¥ 2 m P-5(8H) - 48 mg(0.102 mmol, 86% )& AF oMo uAZ AL},

I NMR (300 MHz, CDCl3) & 11.17(brs, 1H), 8.29 (s, 1H), 7.43-7.73 (m, 5H), 7.29-7.42 (m, 4H), 6.66 (s,

1), 6.29 (d, J = 8.6 Hz, 1H), 4.98 (t, J = 7.3 Hz, 1H), 4.34-4.49 (m, 1H), 3.05-3.18 (m, 1H), 1.82-
2.15 (m, 3H), 1.74(brs, 1H).

<AAld 15> (S)-2-ohu]x=—4-((1-(8-EE E-1-&4-2-Hd-1,2-T}o| 3lo]| TR o}o] A HW-3-A) o &) o}r| =)
21x=[2,3-d]1 | d-5(8H)-29] A=
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[1189]
[1190]

[1191]

[1192]

[1194]

[1195]

[1196]

[1198]

[1199]

[1200]

S=50l 10-1845931

NH;
’ =
N PMB..
PMBNH O ©/ NH O PMBN™ X
0 Cl
N N o DMF-DMA N X0
P DIPEA/DMSO M S)\N/ NH DMF P
MeS™ "N” CI e ) MeS™ "N~ “NH

HNTX
TFA/MSA mCPBA NH4OH )NI\ = 0
MC IPA/THF N NH

HoN

W Yy
©/ ©/ 0 ¢l
A _1: _(§)-3-(-((G=opAE-6-((4-m SA A ) opw] 1) -2- ([ E] @ ) 9] 2] v T -4-]) o} m] i ) o & ) -8-F e 2~
2-gdolol A FH=-1(2H)-=29] AZx

1-(4-F22-6-((4-vsA ) ot ) -2-(HEH ) 9] g d-5-2) el e-1-2 920 mg(2.723 mmol), (S)-3-
(1-opm o &)-8-F 2 Z-2-7 do}o] 2 F =A-1(2H)-2 895 mg(2.996 mmol)S AL-&&te] AAld 5 &7 13 5
g AW R FFE (S)-3-(1-((5-olAE-6-((4-WFA ¥l A ) o} 1) -2- (M E] &) F 2] | D -4-¢ ) o} 1] 1= ) o]
g)-8-Fz2-2-7dolo| AFHEA-1(2H)-2 1.5 g(2.199 mmol, 92% F&)S A =M A2 Ar}.

' NR (300 MHz, CDCl3) & 8.71 (d, J = 6.7 Hz, 1H), 7.56-7.63 (m, 1H), 7.38-7.55 (m, 6H), 7.27-7.38

(m, 2H), 7.20-7.26 (m, 2H), 6.87 (d, J = 8.9 Hz, 2H), 6.53(brs, 1H), 6.47 (s, 1H), 4.91 (t, J = 7.7
Hz, 1H), 4.67 (d, J = 4.5 Hz, 2H), 3.80 (s, 3H), 3.51 (s, 3H), 3.37 (s, 3H), 1.35 (d, J = 6.7 Hz, 3H).

A 2

()-4-(A-(8-F 22 -1-%4-2-Hd-1,2-t}o]glo| = Rolo]| A F =71 -3-A ) o & ) o} ] 1) -8~ (4-H| FEA Wl &) -2- (]
Y )Ie| % [2,3-d]F W H-5(8H)-2] A=

A7] @Al 164 AxgE (S)-3-(1-((5-oFAE-6-((4-H FA A ) o}w] 1) -2-(H E E] &) T 2] | d—4- ) o} 1] ) 9]
2)-8-F 2 Z-2-Hdo}o] 2T =H-1(2)-< 700 mg(1.166 mmol)S AFE-3le] AAlo 5 ©A 29 5L Az
o= IFE (9)-4-((1-(8-FEZ-1-54-2-7d-1,2-t}o|gfo] ERofo] T 5 -3-¢Y ) o &) o} 1] 1= ) 8- (4-T| F-A|
WA g =[2,3-d] 9 g m P-5(8H)—2 90 mg(0.160 mmol, 44% o)< JFEM A= AT},

I NIR (300 MHz, CDCl3) & 10.71 (d, J = 6.9 Hz, 1H), 8.30 (s, 1H), 7.47-7.57 (m, 3H), 7.29-7.47 (m,

6H), 7.23 (d, J = 8.3 Hz, 2H), 6.87 (d, J = 8.3 Hz, 2H), 6.59 (s, 1H), 6.30 (d, J = 8.3 Hz, 1H), 5.35
(s, 2H), 4.93 (t, J = 6.9 Hz, 1H), 3.78 (s, 3H), 1.45 (d, J = 6.9 Hz, 3H).

9A 3 (9)-4-(A-(8-FZZ-1-F4-2-9d-1,2-t}o]3lo| = Zolo] A F]xg-3-A)of| & )o}r] ) -2-(HE E] ¢ ) 7]
2 =[2,3-d]F v H-5(8)-2] A=

I, ol AZ3 (S)-4-((1-(8-FEE-1-34-2-7d-1,2-T}o]dlo] =R olo] AF i A-3- ) ol & ) o} 1| 1 ) -
8-(4-m A A)-2-(FHE] Q) F B E[2,3-d] 7 2] 1] H-5(8H) -2 249 mg(0.408 mmol)S A}-8&3 }O# Ao 1 &

oo

-3-)9

A 2
%

= %OE!% ﬂzm”oz shatE (S)—4—((1—(8—%&&—1—%&—2—Jﬂé—l,Z—E‘rO]OFO]‘ZEOFO] ==
) o A=

27
€l)oln] (MEE )9 2[2,3-d]1 3 g m d-5(8H)-= 195 mg(0.398 mmol, 98% F&)S aFekAl
STt

n2

' NMR (300 MHz, DMSO-ds) & 10.56 (d, J = 6.6 Hz, 1H), 7.58-7.72 (m, 3H), 7.47-7.57 (m, 2H), 7.34-7.46
(m, 2H), 7.29 (d, J = 3.2 Hz, 2H), 6.77 (s, 1H), 6.07 (d, J = 6.6 Hz, 1H), 4.74 (t, J = 7.7 Hz, 1H),
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[1202]

[1203]

[1204]

[1206]

[1207]
[1208]

[1209]

[1210]

[1212]

[1213]

[1214]
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2.34 (s, 3H), 1.39 (d, J = 6.6 Hz, 3H).

A 4 (S)-2-olr=—4-((1-(8-F 2 2-1-FA-2-H -1 ,2-t}o|3lo| =R olo| A F=dl-3-A) o &) olm] =) T 2] &
[2.3-d]¥] ] H-5(8H)-=22] A%

A7) A 30l AZzT (9)-4-((1-(8-F 2 2-1-S4-2-9d-1,2-t}o|slo]| E2o}o] A F HH-3-A ) o & ) o} 1] 1= ) -
2-(ME g e)d g = [2,3-d] ¥ g H-5(8H)-2 100 mg(0.204 mmol)S vlo|EZEw et W Er-2(2:5) 7 mLol &3
170 & 0CAA 3-FEEH2A 2] o A= (mCPBA) 70 mg(0.408 mmol)S H7}e & Aoz 71gste] 308
WHAAY, S EFE ES TIeta dE oMAHOIER FEeta X3t AF vlolFRUYO|E oz A
gk $of] fU15S B8, AxWMNaS0), &3] 92 FES HEGslo| 2k olo] AZ 2 9E(1:1) 5 nl
o oli 28% dRUols 2 mLE 7Skl 50 CollAl 10A)7F
ES 715t3 oE ofAEHo|ER FZE3T To| §7]=S B, A
EH9(Si0,, €3 2% wWek2o] to|F 22 uet/verE, 50/1 > tho|FREWE/WEE 20/1)E IFE
(S)-2-oM =4~ ((1-(8-F R Z-1-54-2-7d-1,2-t}o]slo] EZofo] AF|EH-3-d ) d ) oln| =) I 2] £ [ 2, 3~
d19 g m 9-5(8H)—2 49 mg(0.107 mmol, 52% &)< 3FekN ] mA 2 LA},

i

2 o

pud

' NMR (300 MHz, CDCl3) & 10.48 (d, J = 5.9 Hz, 1H), 7.28-7.55 (m, 8H), 7.22 (d, J = 7.3 Hz, 1H), 6.60
(s, 1H), 6.07 (d, J = 7.3 Hz, 1H), 4.99(brs, 2H), 4.83 (t, J = 7.3 Hz, 1H), 1.40 (d, J = 7.3 Hz, 3H).

<AAd 16> (S)-2-o}H| =-4-(2-(8-F 2 2-1-§2-2-¥d-1,2-T}o] Flo]| E2olo] A7 HH-3-A)H Ed-1-¢)
21 x=[2,3-d]rd-5(80)-29] A=

HN

HN N\@ HNTX HNTX
S mCPBA  NH,OH 0

N™ X
\
MC IPA/THF HQNJ\N/ N

A 1 (9)-4-2-(8-F22-1-24-2-¥d-1,2-t}o]5}o]| EZolo]| A F=H-3-¢)
2] [2,3-d]F 2P D-5(8H)-=2] A=

=

Eelt-1-9)-2- (P 2)]

4-F22-2-(MEe )FAYE[2,3-d] 9 Y I-5(80)-2 25 mg(0.11 mmol, 1.1 2B), (S)-8-F=Z=2-2-3d-
3-(FZFEd-2-d)ofo] AT =A-1(2H) -2 33 mg(0.10 mmol)& AF-&3te] AAld 152 @A 13} FL3 Az ¥
o= IFE (9)-4-2-(8-FEE-1-54-2-7d-1,2-t}o|gto] ERofo] 2T 5 -3-Y) | E 2 T-1-9)-2- (W2 E
L)Y E[2,3-d]¥ 2 Y-5(8H)-2 42 mg (0.081 mmol, 81% <FH&)2 3¢k uAZ AAUT}.

I NMR(300 MHz, CDClz) & 11.55 (s, -NH), 8.08 (s, 1H), 7.85-7.83 (m, 1H), 7.69-7.64 (m, 1H), 7.69-7.33

(m, 7H), 6.63 (s, 1H), 5.02-4.96 (m, 1H), 4.40-4.31 (m, 1H), 3.18-3.12 (m, 1H), 2.57 (s, 3H), 2.12-
1.98 (m, 2H), 1.87-1.81 (m, 1H), 1.64-1.55 (m, 1H).

DA 2: (S)-2-ohu]e-d-(2-(8-F R Z-1-§4-2-7d-1,2-To] So] =R ofo] 4759 -3-) M E e P-1-) v e =
[2.3-d]¥]e]ud-5(8H)-29] A%

(9)-4-(2-(8-F 2 2-1-&4-2-¥d-1,2-t}o| glo] = Ro}o] A7) -3-U) ¥ Z2-1-Y)-2-(HEE 2) ¥ g = [2,3
-d] ¥ 2l u]d-5(80) -+ 35 mg(0.068 mmol)S AF&3le] 7] AAld 159 @A 49} T3 AZYHoZ =335}
S3HE (9)-2-o1 —4-(2-(8-F 2 2-1-F2-2-7d-1,2-To|sto]| ERolo] 27 HH-3-U) v ZEd-1-) 9 g =
[2,3-d] ¥ 2 v Y-5(8H)- 23 mg(0.047 mmol, 70% F&)S 3 1|
'H NMR(300 MHz, CDCly) ? 8.76 (br s, 1H), 7.81-7.20 (m, 9H), 6.73 (s, 1H), 6.19 (d, J = 7.5Hz, 1H),

5.02-4.95 (m, 1H), 4.75 (br s, 2H), 4.44-4.31 (m, 1H), 3.20-3.10 (m, 1H), 2.57 (s, 3H), 2.10-1.40 (m,
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[1216]

[1217]
[1218]

[1219]

[1220]

[1222]

[1223]

[1224]

[1226]

[1227]

[1228]

[1229]

[1230]
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4H).
<AA 17> (9)-4-((1-(B-FE2-1-&4-2-¥d-1,2-t}o|slo| =R o}o]| A F EHU-3-U) i &) o} = )-6-H & H] 2]
E[2,3-d]1¥Eud-5(8H)-22] A|Z=
PMB..

NH O PMBN™ X HNTS

NE\/EK/ DMF-DMA N S0 CTFAMSA  NTN
N" NH DMF | T NH ‘ NN
o : _ :
: m m

©/ o ¢ ©/ o ©/ 0
oA 1
($)-4-(A-(8-FZ2Z-1-F4-2-9d-1,2-t}o]3}o| = Zo}o] A F]ix gl -3-A)of| & Yo} 1] 1 ) -8-(4-W| EA] 1l Z ) —6-1]

gye]=[2,3-d] 92 I-5(80) -] Az

($)-8-F 2 &Z-3-(1-((6-((4-H| FA A ) o}r] 1 ) -5-Z 2 3] © 7] 2 W] -4~ } ]
1(2H)-2 300 mg(0.528 mmol)S AFE3}e] AAlo] 5 ©@A 29} HL3 A2HO
-1-&4-2-vd-1,2-to|slo]| = Zolo| T =H 3 ol &) oln) = )-8-(4- uﬂ kil
" Y-5(8H)-< 168 mg(0.291 mmol, 55% &)< M A= ATt

w)old)-2-sdofol A=
2 3= (9)-4-((1-(8-Z=2=2
2A)-6- e 2 =[2,3-d] 3

' NMR (300 MHz, CDCl;) & 10.87 (d, J = 7.3 Hz, 1H), 8.28 (s, 1H), 7.29-7.57 (m, 9H), 7.22 (d, J = 8.3

Hz, 2H), 6.86 (d, J = 8.3 Hz, 2H), 6.60 (s, 1H), 5.36 (s, 2H), 4.93 (t, J = 6.3 Hz, 1H), 3.79 (s, 3H),
2.06 (s, 3H), 1.46 (d, J = 7.3 Hz, 3H).

Al 2: _(9)-4-((-(8-F22-1-24-2-9d-] 2-T}o]3}o]| = Zolo] A F]i=r]-3-9) o & )olr] ) -F-HE I & &
[2.3-d]d ] H-5(8H)-=2] A%

A7 AA 1A AzE (S)-4-((1-(8-FR2-1-S4-2-Hd-1,2-T}o]sfo]| =R olo] A7 Ha-3-L) o &) o}r] 1 ) -
8-(4- uﬂ A A)-6-WE 3] 2] = [2,3-d] 3 ) P-5(8H)- 168 mg(0.291 mmol)S AR&&le] AAld 1 whA 83}
T Ao FFE (9)-4-((1-(8-F2ZE-1-Fx-2-¥d-1,2-1}o] oMCiO}O] FAEA-3-L)olE) o]
2)-6-HE 3 g =[2,3-d]3 2 v Hd-5(8H)-& 120 mg(0.262 mmol, 90% F&)S kM mAZ AU},

I NMR (300 MHz, DMSO-ds) & 10.69 (d, J = 5.0 Hz, 1H), 8.15 (s, 1H), 7.77 (s, 1H), 7.57-7.69 (m, 2H),
7.30-7.56 (m, 7H), 6.76 (s, 1H), 4.64-4.73 (m, 1H), 1.92 (s, 3H), 1.40 (d, J = 6.0 Hz, 3H).

<A 18> (S)-2-obH| =-4-((1-(8-F R 2-1-52-2-Hd-1,2-T}o] o] = Rolo] 2 F &5 A-3-U) o & ) o} 1] 1= )—6-
ey g x=[2,3-d]d g nd-5(80)-29] A=

PMBN HNTSS HNTSS
_TFAIMSA _ N‘ = mCPBA  NH,OH )N‘\ o
:H N MC IPAITHE "N NH
) “
N

9 1 (S)4-((1-(8-FRZ-1-22-2-¥ -1 2-to]5o] = Zo}o] A F =2 -3-2) o &) o} 1= ) -6-1 &l -2- (W] &]
Ele)e]%=[2,3-d]FH " P-5(8H) 2] AZ=

(S)—4—((1—(8—§ii—1—%i—2—ﬂlé—1,Z—DM6P°1Ei°}01iﬂ§%—3—%)oﬂ%)O}Hli)—S—M—Uﬂ%Maﬂé)—6—1ﬂl
—2-(W e ) 2) 3 8] £[2,3-d] 7 # " 9-5(8H)-< 150 mg(0.240 mmol)S AF-&3dle] AAjdl 1 ©A 83 A3 A
o g 313E (S)-4-((1-(8-F R 2-1-F4-2-7Hd-1,2-t}o|glo] =Zolo| A F = -3-L ) o & ) o} 1] 4= ) -6-1]
2-(W g E )9 g2 [2,3-d]1 T H-5(8H)-2 110 mg(0.218 mmol, 91% =&)< skl A2 AU},

B

i)

I NMR (300 MHz, CDCl3) & 10.97(brs, 1H), 10.82 (d, J = 7.4 Hz, 1H), 7.28-7.60 (m, 9H), 6.67 (s, 1H),
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[1232]

[1233]

[1234]

[1236]

[1237]

[1238]

[1239]

[1240]

[1242]

[1243]

[1244]

[1246]
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5.11 (t, J = 7.4 Hz, 1H), 2.38 (s, 3H), 2.06 (s, 3H), 1.48 (d, J = 7.4 Hz, 3H).

A 20 (S)-2-olr]x—4-((1-(8-FEE-1-24-2-7d-1,2-T}o|glo| ERolo] AF EHa-3-) o &) o} ) -6-H &

2] =[2,3-d] 92" H-5(8H)-=2] A%

A7) @A 1elA Az (9)-4-((1-(8-F 2 2-1-%4-2-7d-1,2-t}o]glo]| E2ofo| AT HH-3-U ) o &) o} 1)~
6-HE-2-(HEE )FH =[2,3-d] ¥ nH-5(8H)-2 110 mg(0.218 mmol) S AF-&&te] AN e 15 @A 49} =
i QSR steE
(S)-2-opn) -4-((1-(8-F 2 2-1-&4-2-9d-1,2- DPO]éPO]CiOFO]i% d-3-)old) ot m)-6-MEF 2 =
[2,3-d]3) 2w H-5(8H) -2 84 mg(0.178 mmol, 81% F~&)S 3k o] A= AAr},

I NIR (300 MHz, CDCl3) & 10.67 (d, J = 5.9 Hz, 1H), 7.29-7.59 (m, 8H), 7.20 (s, 1H), 6.61 (s, 1H),
4.78-4.93 (m, 3H), 1.99 (s, 3H), 1.41 (d, J = 7.3 Hz, 3H).

<AA ] 19> (S)-4-((1-(8-F 2 E-1-&4-2-7d-1,2-t}o|dlo| =& o}o] AF HT-3-Y) o &) o} 1| = )-5-& &5, 8-
ttolgto| =2y 2 =[2,3-d]¥ 2 d-6-7tE o] EH ] A%

N
PMBN™ ™ ¢
N N
NH, '\i\ 0 PMBN AN S C
Z 7
= N~ "OH N‘ ~ 6] TFA/MSA N| X 0
N BOP/DBU kN/ NH MC KN/ NH
MeCN B B
o ¢l N s

o (I

9 1 ($)-4-(1-B-FZ22-1-F4-2-7d-1,2-1}o] 30| EZo}o] A F]EA-3-U )| & ol & ) -8-(4-H| ZA ¥l )~
5-2%-5.8-t}olslol =2y g] = [2,3-d] ¥ g d-6-FtH1}o| E- ] A%

4-3ko] EEA]-8-(4-wl| S AT A ) -5-5 225, 8-rhol o] v 2] e[ 2, 3-d] ] e M 9 -6-7F o] E- 3} (8)-3-(1-°}
U)o ®)-8-F R 2-2-vdofol 2T FU-1021)-2& AREste] AAld 19 ©@A 73 4 Az s
o (9)-4-(1-(8-FRE-1-Fh-2-¥d-1,2-t}e] sfe] =R ool i F]m il -3-) ol F op] 3-8~ (4-H| 5 A ¥ A ) -5-
45, 8-tfojsto| =2 v 2l ke [2,3-d |9 M| d-6-Th ol EF S AU

MS[m/z; (M + 1)+): 590.

A 2: (9)-4-((1-B-F22-1-54-2-7d-1,2-Ho]lo] EZolo] AT =T -3-A) o &) o} 1| = )-5-5- 4 -5 §-T}9]
Stele29 e E[2,3-d]F 1 P-6-FtH o] ERle] A

A7) @A 1ol Az (9)-4-(1-(8-FEZE-1-24-2-Hd-1,2-t}o]Ffo| = &oto| A F = -3-YU) o o} 1) -8~
(4-H A WA )-5-F 25, 8-Tolsfo] E2 0 g = [2,3-d] H M| d-6-Ft R o] EF S AL&3to] AAle] 19 @A 8
7} S ks AZHO R e}
(9)-4-((1-(8-F R 2-1-FA2-2-7d-1,2-t}o| slo| =2 o} o] ATl 5 e -3-Y ) ol & ) o} 1] 1n ) -5-2- 45, 8-T}o] sl o] =
2yg|2[2,3-d]¥ g d-6-7 B o] EH S AU},

MS[m/z; (M + 1)+): 470.

<AAd 20> (9)-4-((1-(8-2E2-1-%4-2-3d-1,2-To|sto| =R o}o| 2 EA-3-A) &) o] :x)-6-FF 2=
¥ E[2,3-d]5 2 Hd-5(8H)-2 zﬂ
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[1247]
[1248]

[1249]

[1250]

[1252]

[1253]

[1254]

[1256]

[1257]

[1258]

[1260]
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/TBS PMB\H 0 pMBN" ST
N Z>NT NS0
K K K LA F L~
NTo N” OH
NH,
-/
F F F
PMBN™XX [::I/N PMBN” HNTSX
%\\\ o) o a ﬁ\\\ 0 TEAMSA NS o
- BOP/DBU = MC -
N>l oP/DE N7 NH N7 N

= =

oY oY

oA 10 5-(O=((tert=F-drio]m& A=) SA])uto] d)-6-F 2 2-N-(4-v| SA il ) ¥] 2] v] 1 -4-o} Rl o] A=

A7) AN 19 @A 40X AZRT 1-(U-FEE-6-((4-H S A A ) ofu] 1) 3 2 1 -5-)eflek-1-2 2.8
2(9.598 mmol)S T4 tho|FE&2H|e 15 mLo] &aiA7) &, EtN 2 mL(14.397 mmol)S FH7}sto] AF-LolA 30&
WHke S TBS-0Tf 3.09 mL(13.437 mmol)-S #H7Fste] ZF&ol A 12A13F wHkAI T, ¥k 2355 79 553t
o a4 FentE 289 (Si0,, | At/ g olAEl o] E, 10/ & 25tk
5—(1—((tert——‘?—%‘ﬂr°] g A )& A rlol d)-6-F 2 2-N-(4-mEA A A) v gu]d-4-o}1 3.8 g(9.360 mmol,
98% &)< Sk AAZ AT}

HNMR (300 MHz, CDCl;) & 8.34 (s, 1H), 7.35 (d, J = 8.6 Hz, 2H), 6.99 (d, J = 8.4 Hz, 2H), 5.93(br s,

1H), 4.97 (d, J = 1.4 Hz, 1H), 4.81 (d, J = 1.4 Hz, 1H), 4.73 (d, J = 5.4 Hz, 2H), 3.83 (s, 3H), 0.91
(s, 9H), 0.12 (m, 6H).

9 20 1-(U-F22-6-(U-HSA A ) ol ) H 2] H H-5-U)-2-FFQ 2 &-1-29] A|F

A7) @Al 1oA Az 5-(1-((tert-FErio|d A ) LA )nlo] d)-6-F Z Z-N-(4-H| EA il A ) 7] 2] v -4~}
Wl 3.8 g(9.360 mmol)S 5 P EYOIEH 40 mLoll &3AZ &, 1-F22HE-4-FF 2 2-1 4-t}o]ofx]o}
HloAlo] F2[2.2.2] 2 B A(HEZGEZF 2R o] E)(selectfluor) 3.65 g(10.300 mmol)S FH7}3le] Ah-29
2 15A17F WHEAIFTE, o'l olAH O E} BS 7lEle FES 7152 AFEWNaS0,), A7, 13 55350 Z
Y azr ey (Si0,, &d: AX/oE olAEoE, 4/1)E Edte] 3eE 1-4-FE22-6-((4-HEA W
A)otn ) @ r) e -5-U)-2-ZFQ 2o El-1-2 2.5 g(8.072 mmol, 86% F&)S B3Ik AA 2 A},

H NMR (300 MHz, CDCls) & 9.55(br s, 1H), 8.44 (s, 1H), 7.28 (d, J = 7.9 Hz, 2H). 6.91 (d. J = 8.4 Hz,
2H), 5.60 (s, 1H), 5.51 (s, 1H), 4.73 (d, J = 5.0 Hz, 2H), 3.83 (s, 3H).

A 3: 3-(Holugoln] i) -2-F £ 0 2-1-(4-H| FA]-6-((4-w EA M Z ) oju] ) v 2o e -5-AU) T2 L9l -1
o] Az

A7 A 20l AZREF 1-(4-FEE-6-(U-HEAE) o ) F g u e -5-2)-2-ZF Q0 RO e-1-2 2.5
2(8.072 mmol)S F4 EF 50 nmLol &A1 5, N N-tlolHle LS ofnto]= tjolwd oA e (DMF-DMA)
10.76 mL(80.720 mmol)S H7F3ke] 90Tl 1A7F wuksla 2oz Wyzhsle] ol olAg ol Eg} &S 7}3}e]
FE3} F715S d2WMNas0y), 3, A 558t A AZvfEII(Si0,, &2 i/ E olAH o E
3/1, = 3A/od olAEe]E, 1/D)E EEdle] 3gE 3-(tholmeoln] )-2-FF 9 Z-1-(4-M ZA]-6-((4-H
Exl ) ol )y gl P-5-A) T2 -0-¢l-1-2 2.1 g(5.827 mmol, 72% )& =T AAZ At}

N

E

(<0

' NMR (500 MHz, CDCl3) & 8.19 (s, 1H), 7.28 (d, J = 8.4 Hz, 2H), 6.86 (d, J = 8.4 Hz, 2H), 4.64 (d, J
= 5.5 Hz, 2H), 3.91 (s, 3H), 3.80 (s, 3H), 3.12 (s, 6H).

A 4: 6-FFQ B-d-sto| EFA|-8-(4-r|FA M) ] 2] = [2,3-d] ¥ 2] "] I-5(8H) -] A=

_93_



[1261]

[1262]

[1264]

[1265]

[1266]

[1268]

[1269]

[1270]

[1272]

[1273]

[1274]

[1276]
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A7) AA 394 A z8E (7)-3-(TholWEoln ) -2-ZF ¢ 2-1-(4-HW EA]-6-((4-H EA ¥l &) o} 1) T &) 1| Y -5-
?:_I)EEE—Z—Oﬂ—l— 2.1 g(5.827 mmol)& o}AlE ofAI=:E(5:1) 120 mLol|l €3jA|Z1 %=, 90-150TCoA 29 &
QF WA T Fo 2 W7tele] Whg 23ES 79 AHAIZ o ool AXERST JqHEE Y1 HEIY

% |-8-(4-H|EA W 2)d] g = [2,3-d] ¥ g mH-5(8H)-2 1.5 g(4.978 mmol, 85% +&)S A
[e3]

' NMR (500 MHz, DMSO-ds) & 8.39 (d, J = 7.7 Hz, 1H), 8.27 (s, 1H), 7.28 (d, J = 8.5 Hz, 2H), 6.90 (d,
J =8.8Hz, 2H), 5.34 (s, 2H), 3.73 (s, 3H).

WA 5 4-F22-6-ZF 02 -8-(4-t|EAMA) I ] = [2,3-d]F W] H-5(8H)->2] A

71 @Al dollA ARS 6-EFL2-4-3lo] EEA-S-(4-H EAMA ) I B = [2,3-d] F 2P H-5(8H) - 50
mg(0.166 mmol)S F EF4 2 mLol &3iA17] &, E I ¥ 23 (PPhy) 131 mg(0.498 mmol), E]ZZZo}A|

Eo]EL(CCI,ON) 50 nL(0.498 mmol)& #7}ske], 120Cskol] 4A1ZF wwkA]7|aL Fo =2 W7ste] REgE%
Lo olg olxHolES} & Jlsle] EI F7]15S AERNaS0), o3, 7t vF6te] Ay azvtEady
(Si0,, &EN: 3xt/oE olAEo]E, 5/1 = /o E olAEolE, 3/1)2 Ealdle] IFTE 4

9 2-8-(4-WEAHA) T E[2,3-d] 1 H-5(8H)-2 4 mg(0.013 mmol, 8% F&)& A%t =W uAZ AdY
=

"H MR (300 MHz, CDCl;) & 8.87 (s, 1H), 7.71 (d, J = 7.1 Hz, 1H), 7.24 (d, J = 8.8 Hz, 2H), 6.90 (d, J
= 8.8 Hz, 2H), 5.47 (s, 2H), 3.81 (s, 3H).

Al 6: _(8)=d4-((1-(8-FR2-1-§A-2-9]d-1,2-t}o]sto| =R ofo] 2= l-3-Sh) el D) op ] 1) -6-F £ 0 =8~
(4-mEAE) I 2 =[2,3-d] I e H-58H)-=22] AZ

A7 GA 54 A XD 4-FERE-6-ZFQE-3-(4-WEAHA) Y Y E[2,3-d] 9 Hnd-5(8H)-< 4 mg(0.013
mmo )@ (S)-3-(1-o}m| o 8)-8-F 2 2-2-Fldolo] AFHEH-1(2H)-2 4 mg(0.014 mmol)E F5 Tlo|we A=
AFO] =(DMSO) 1 mLoll &&|AIZ1 & thololo] i@ Ao €lo}wl(DIPEA) 6.6 uL(0.039 mmol)E H7}ste] 70°CA
SAIZE MHEAZ|ZL o2 WZsta Whg EFES Y olMEHEY S JIEtY FEI fUISS Ax
(NayS0y), o33, 7t s=3le] A" A=ZvEaH9(Si0,, & dal/oe olAlHo|E | 4/1 —> diH/dE o}
A"OIE, 1/D)E 83t (S)-4-((1-(8-F2E2-1-24-2-Hd-1,2-t}o]slo]| = Rolo]| A F & H-3-4 ) o & ) o} H]
1)-6-EF Q2 2-8-(4-vEA ) I 2 =[2,3-d] 9 P Y-5(8H) -2 6 mg(0.010 mmol, 82% F&)S s =AY
o IAZ AT},

HNMR (300 MHz, CDCl;) & 10.53 (d, J = 6.6 Hz, 1H), 8.31 (s, 1H), 7.61 (d, J = 6.9 Hz, 1H), 7.47-7.57

(m, 2H), 7.30-7.47 (m, 6H), 7.22 (d, J = 8.2 Hz, 2H), 7.88 (d, J = 8.2 Hz, 2H), 6.58 (s, 1H), 5.38 (s,
2H), 4.95 (g, J = 4.2 Hz, 5.2 Hz, 1H), 3.79 (s, 3H), 1.46 (d, J = 6.9 Hz, 3H).

9A 70 (9)-4-((1-(8-F22-1-84-2-7d-1,2-t}o|slo] = Zolo] A F E&-3-A) o &l )o}n| & )-6-ZF 0 & v 7]
3-d]19 g Y-5(8H)-29] Ax

A7 @A 6ollA AzE (S)-4-((1-(8-FZE2-1-F4-2-¥d-1,2-T}o]3lo]| = 2olo] 27 EH-3-Y ) o &) o}m] 4 ) -
6-ZF L 2-8-(4-vEA I A) I E[2,3-d] F 2 ) H-5(8H)-2 6 mg(0.010 mmol) & AF&3le] AAld 19 w7 8
7 Fdd AxgHon FHFE (9)-4-((1-(8-FEE-1-22-2-7d-1,2-T}o]slo] =R olo] A F H@-3-2 ) o E)
)-6-SF 2 29 E[2,3-d] 9 Y I-5(8H)-< 3 mg(0.006 mmol, 63% F&)S AT =AY AR A

I NMR (500 MHz, CDsOD) & 8.19 (s, 1H), 8.07 (d, J = 6.5 Hz, 1H), 7.62 (t, J = 4.7 Hz, 2H), 7.53-7.60

(m, 2H), 7.39-7.45 (m, 3H), 7.34 (t, J = 7.9 Hz, 1H), 6.90 (s, 1H), 4.99-5.05 (m, 1H), 1.56 (d, J =
6.6 Hz, 3H).

<A 21> (9)-4-((1-(5-ERB-4-%2-3-7d-3,4-T}o] to| =2 AU ZE-2-U) &) o}r| = )-6-SF 2 23] g
£[2,3-d]¥ 2P d-5(8H)-2¢] A=
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[1277]

[1278]

[1279]

[1280]

[1282]

[1283]

[1284]

[1286]

[1287]

[1288]

S=50l 10-1845931

PMBN™ ™

F
NH, N‘k PMBN HNTX
- N
/Y TFAMSA N o
N BOP/DBU MC KN/ NH
MeCN B
o cCl /\(
o’

§ Y Ny

o dCl
A 1 (8)-4-(A-(5-F22-4-54-3-3]d olglol =@ A ZEA-2-2) o] &) olu] i) --ZF Q 2 -8-(4-H]
SAMAE) I 2= [2,3-d] 9] g V] HI-5(8H)-2] ﬂu

T tholH

ofplo]l= 2 mLoll &aAIZl &, (MEZEo}E-1-IdFADEYA(Go|EHoln ) XA F FAEFLZE

29 0]E(BOP) 95 mg(0.216 mmol), AlE7FE U] E(Cs,C05) 81 mg(0.249 mmol)S FH7}ate] A4 3087 o
gk & (S§)-2-(1-ov o) -5-F 2 2-3-Hd AYZH-4(30) -2 55 mg(0.183 mmol)E F7}ake] 60-80C ol
2 WHIAIATE, MSELES o E olAH ol B}l B Tt FEI fF715S AEWNaS0), A%, BT 5
st Ayl A2wE T (Si0,, &Y /e olAHe]E, 5/1 > Fl/oE olAHe]E, 1/1)E #2l3}
ol A= (9-4-((1-(-FREA-F2-3-¥d-3 4-tfolgto| ER A E7-2-) o &) o} 1) -6-=F 2 2-8-

Al ) 2] £ [2,3-d]3 27 H-5(8H)-2 10 mg(0.017 mmol, 10% +8)S g w3 uAE A},

6-ZF 9 Z-4-5lo| EE2A|-8-(4-w| EA M A) I = [2,3-d] ) P-5(8H)-2 50 mg(0.166 mmol)L F
El =

e X

' NMR (300 MHz, CDCl3) & 10.87 (d, J = 7.0 Hz, 1H), 8.29 (s, 1H), 7.72 (d, J = 7.8 Hz, 1H), 7.44-7.62

(m, 7H), 7.33 (d, J = 7.3 Hz, 1H), 7.21 (d, J = 8.6 Hz, 2H), 6.87 (d, J = 8.6 Hz, 2H), 5.32 (s, 2H),
5.11 (q, J = 5.4 Hz, 6.8 Hz, 1H), 3.79 (s, 3H), 1.50 (d, J = 7.1 Hz, 3H).

@A 20 (94 ((-(-FZ22-4-24-3-Hd-3 4-Tolgo| =2 }ZFg-2-A) &) oln ) -6-FF 23] | =
[2.3-d]¥]e]ud-5(8H)-29] A%

A 1ol A A zT (9)-4-((1-(5-FRZ-4-%4-3-7d-3,4-t}o] o] E2 LA -2-Y) ol | ) o}v] 1 ) -6-F
2-8-(4-v|EA M Z) I 2 = [2,3-d] 9 g H-5(8H)-2 10 mg(0.017 mmol)S AR&&te] Axd 19 whA 83}
3 AzxdHoer s (9)-4-((1-(5-FZ2-4-4-3-9d-3, 4-t}o]dlo| =2 U= -2-d ) o & ) o} 1] 1 ) -
Foaugx[2,3-d] ¥ P-5(8H)-& 6 mg(0.013 mmol, 76% F&)S A3 e AR AYrt.

P ot o
mlm iies %o N

' NMR (300 MHz, CDCl;) & 10.84 (d, J = 8.1 Hz, 1H), 8.22 (s, 1H), 7.72 (d, J = 7.9 Hz, 1H), 7.52-7.64

(m, 6H), 7.42-7.49 (m, 2H), 7.35 (d, J = 7.3 Hz, 1), 5.12 (q, J = 5.5 Hz, 6.7 Hz, 1), 1.51 (d, J =
6.7 Hz, 3H).

<AAd 22> (S)-6-F224-((1-(-FE2-4-24-3-¥d-3,4-To|slo| =2 HUEWA-2-)d g )o}m| =) =
[2,3-d]19E] " A-5(8H)-2¢] A=

HN™ ™ HNT X Cl
ﬁ\‘\\ (0] W X 0
N/' NH NCS [\N/ NH
: /N:§ AcOH 5 /N: ;
//”\:E/ ,//A\;E/
©/ o <« ©/ o Cli

A7) AAG 14 AZ3E (S)-4-((1-(5-F 2 2-4-24-3-7d-3,4-T}o]slo]| =2 AUE7-2-Y ) o &l Yo} 1] . ) 5]

FE[2,3-d]F] M D-5(8H) - 10 mg(0.022 mmol)& oFAE ofA= 1 mlell §3AIZl &, N-SZ2AAYH =

(NCS) 3.3 mg(0.025 mmol)& #H7}ske] 50-60CAA 12A17F WHkA 7| Aoz Wzhsle] wHe 2385 7ot
E]

oA b 23 sgulolZtRU|O|E FE&NE heto] Fh(neutralization) A, tolER2ved} &5
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[1289]

[1291]

[1292]

[1293]

[1294]

[1296]

[1297]

[1298]

SS=50l 10-1845931

& 1%

tlo

o F& 2], AZWMaS0y), A, 7 538t A9 I 2ulE T (Si0,, &29: tolE=
Zoet/verE ) 50/1 > tpo|FZEWE/HEE, 20/1)2 B sgE (9)-6-FEEZ4-((1-(-FZZ2-4-5
-3~ d-3,4-t}o]slo| m 2 FAEU-2-2) o &) o} ) T B = [ 2, 3-d] ] ] 7] U-5(8H) -2 3 mg(0.006 mmol, 28%
FE)E A% =N a2 I,

" MMR (300 MHz, CDCls) & 9.62 (d, J = 8.1 Hz, 1H), 8.07 (s, 1H), 7.74 (d, J = 7.3 Hz, 1H), 7.46-7.67
(m, 6H), 7.29-7.40 (m, 2H), 5.08-5.18 (m, 1H), 1.45 (d, J = 5.7 Hz, 3H).

<AAd 23> (9)-6-FRE-4-((1-(8-F22-1-54-2-5d-1,2-t}o|slo| = &2o}o| AF HEH-3-A ) & )o}H| =) 1]
2 x=[2,3-d]FnA-5(8H)-29] A=

HN™ ™S HNT X Cl
N|L\ o} NI\ 0
NG NH NaOCl kN/ NH
A MeOH s
©/ o < ©/ o i

Ao Bell A Az (5)-4-((1-(8-FR2-1-F2-2-7d-1,2-T}o] gfo| = Zofo] 7] w1l -3-) ol ) o] =) 9 2]
=[2,3-d]3 2 d-5(81)- 10 mg(0.023 mmol)S WI¥FE:E(1:1) 2 mLol] €327 ¥, 0Tl =
ZAlo]= 34 pL(0.068 mmol), 12% AFslo|EZFRelolE 34 LS 713 3, A2ow 7ldsle] 1A

7la WS EFEES 74 oA g IN HC1E F3H(neutralization)AlZ) ¥ tho]&

28 #7159 Ax0S0), G, A wEFsed A9 AzslEad9si, e
tolZZ 2w el/verE, 50/1 > to|FE2uel/mers, 20/1)E 3ty FFE (S)-6-FZ2-4-((1-(8-F=
2-1-8a-2-9d-1,2-tolsfe] ERolo| A F] md-3-A) ol ') o} m] ) 9] B i [ 2, 3-d ] 9] g P T -5(8H) - 2 mg(0.004
mmol, 19% %) w=ehA uA = AU},

o
FT
=

T
>,

[

=3

' NR (300 MHz, CDCl;) & 10.53 (d, J = 5.6 Hz, 1H), 8.25 (s, 1H), 7.84 (s, 1H), 7.49-7.57 (m, 2H),

7.40-7.47 (m, 4H), 7.30-7.39 (m, 2H), 6.58 (s, 1H), 4.95 (t, J = 6.7 Hz, 1H), 1.47 (d, J = 6.6 Hz,
3H).

<AA ] 24> (S)-6-FE22-4-((1-(4,8-Ho| FRE-1-&4-2-Hd-1,2-t}o|3lo]| =2 o}o| A F EH-3-U )| d ) o}
)9 x[2,3-d]1¥nd-5(80)-2¢] A=

HN™ ™ HNT X Cl
N (¢} NTX 0
m = NCS t
N~ NH N
N AcOH
N N
(U Y

A
©[2,3-d]19 g d-5(8H)-2 50 mg(0.113 mmol)& oFAg oA = 2 nLol] &3jAZ
17 mg(0.124 mmol)<& FH7FstaL 50TColA 15A17F WHFAIZ| AL Whg 35S 7S

HYJo]E S8 NS 7}5te] F3H(neutralization)A]Z) ¥ tho]ZF22detyl BS rlslo] &3 fr|5S 2,
AxNaS0,), o2, 79t w53t A9 AZvE189(Si0,, §89: tho|F2 2 e/vere, 50/1 > thol&
ERAT/ WS, 20/DE Eelst §FE (9)-6-FRE-4-((1-(4,8-TFo] F R 2-1-§4-2-5d-1,2-t}o] gfo] =
2olol AT EH-3-Y)olE) ot =) 2l =[2,3-d]F 2P| -5(8H)~2 17 mg(0.036 mmol, 29% FTE&)& A &t
A AR AT

A 5ol A AT (S)-4-((1-(8-F R 2-1-24-2-7d-1,2-t}o] dlo]| E Zolo]| AF HE-3-2 ) o &
4
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[1299]

[1301]

[1302]
[1303]

[1304]

[1305]

[1307]

[1308]

[1309]

[1311]

[1312]

[1313]

[1315]

[1316]

[1317]

SS=50l 10-1845931

' NR (300 MHz, CDCls) & 10.92 (d, J = 4.4 Hz, 1H), 8.28 (s, 1H), 7.91-7.98 (m, 1H), 7.70-7.79 (m,
2H), 7.48-7.64 (m, 5H), 7.20 (d, J = 6.2 Hz, 1H), 5.04 (t, J = 7.12 Hz, 1H), 1.68 (d, J = 7.1 Hz, 3H).

<A e 25> (S)-2-ob 4~ ((1-(6-BF2.2-3- (3 2l W-2-9) A = A-2- Q)] @) o} =) 9 2] =2, 3-d] ] o] ] @~
5(8H)-<9 A=

PMB._
oH c o c o NH O
N POCIy N H MeMgBr CrO; N PMBNH, N
| | | |
— — — —
Mes)\N on DMF Mes)\N cl )\ “acetone Mes)\N cl DIPEAMC Mes)\N cl

PMB PMB.
‘ X z F SNH O SN
_N
N)ﬁiu\ DMF-DMA N o _mCPBA
DIPEA/DMSO

| |
— =
> Mes)\N NH DMF MeS/kN NH
rt -> heating : B
N N
| B
= = m=1o0r2
| A F ‘ A F F
N _N
PMBL A\
NH,OH \ TFAMSA
THF/IPA

A 1: 4.6-HE e 2-o-wdm eI eju|d-5-7} B ehH|sto] = o] Al

4,6-tsto] =S5 A -2-mE v eI e 7.91g(50.0 mmol)& AR&-8ke] AAle 1] wAl 13}
FE 4,6-tFRE-2-vE R ER Y d-5-71 8 dElste] = 8.36 g(37.5 mmol, 75% FE)&
o

o
, oL

Lo (%
=
i—?
i jo
HEHU
32 o

rlo off
1= 1l

I NMR(300 MHz, CDCl;) & 10.38 (s, 1H), 2.64 (s, 3H).

A 2: 1-(4.6-0E22-2-vEHAEdud-5-A) o E-1-29] Ax

A7) ©A 1eA4 AZRT 4,6-T)F22-2-WEH ey g ngl-5-7} B dEo] = 2,23 g(10.0 mmol)S AME3+A
AA e 19 ©A 29 %OEH& oz 3gtE 1-(4,6-UEFEE-2-MYn ey g d-5-Ad)d e-1-& 2.27
(9.5 mmol, 95% F&)S Mo A2 AT},

'H NMR(300 MHz, CDCly) & 5.40-5.47 (m, 1H), 2.57 (s, 3H), 2.52 (d, J = 9.2 Hz, 1H), 1.64 (d, J =
Hz, 3H).

9A 3 1-(d.6-gE22-2-feE ey Hud-5-A) o ek-1-292] A=

7] A 204 Az 1-(4,6- 1’4 22-2-vEmETnd-5-d)E-1-2 1.20 ¢(5.0 mmol)S AFE-3}4]
AAE 19 @A 37 FYs oz JFE 1-(4,6-UE22-2-vEdutEdgud-5-9) o e-1-& 1.09
g(4.6 mmol, 92% 4+&)S A9 iiﬂi AATt.

I NMR(300 MHz, CDCls;) & 2.62 (s, 3H), 2.61 (s, 3H).

A 4 1-4-FR2-0-WEHTE-6-(4-HEA M) oju| o) T g u] T -5-) o B-1-29] A=

A7) GA 304 AFI 1-(4,6-tFEE-2-Hdm A EY g nd-5-U) o B-1-& 712 mg(3.0 mmol)S AF&3t]
e 19 A 49 FUd oz FHFE 1-U-FR2-2-wEmIE-6-((4-HEA WA )l )T g m Y-
5-)oll E-1-8 1.014 g(3.0 mmol, 100% F&)S FAeo odz AL},

I NMR(300 MHz, CDCl;) & 9.53 (br s, 1H, NH), 7.25 (d, J = 8.7 Hz, 2H), 6.87 (d, J = 8.7 Hz, 2H), 4.66
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[1319]

[1320]

[1321]

[1323]

[1324]

[1325]

[1327]

[1328]

[1329]

[1331]

[1332]

[1333]

S=50l 10-1845931

(d, J =5.6 Hz, 2H), 3.80 (s, 3H), 2.71 (s, 3H), 2.50(s, 3H).

W 51 (9)-1-(4=((1-(6-FF & 2-3-(3] 2 §-2-91) 7] 35 81-2-9) ) ol &) o} ] ) ~6-( (4=t EA] 1 2 o 1] 1) -2~(v]
geizte) o2 e-5-9) ol g-1-2 0] A%

71 GA 4ol AxT 1-(4-FERE-2-wE A E-6-((4-ml S A ) opr| ) 3] 2] m ©l-5- ) ol 'h-1-2 338
mg(1.0 mmol), (S)-1-(6-FF L Z-3-(FZd-2-d)ol|gh-1-o}71 267 mg(1.0 mmol)S AF&3lo] AAlo] 59 A
17} sk oz 3% ($)-1-(4-((1-(6-ZF 9 2-3-(F g v-2-) A = -2-) o & ) o} 1] 1 ) ~6-( (4- W] E-A|
w2 obn ) -2-(H @M E) I d-5-2A) o §-1-2 376 mg(0.66 mmol, 66% =&)< FAel odz Ar).

i NMR(300 MHz, CDCl3) & 9.71 (br t, J = 5.4 Hz, 1H, NH), 7.79 (d, J = 4.7 Hz, 1H), 8.16 (s, 1H), 8.04

(m, 1), 7.86-7.93 (m, 2H), 7.61-7.64 (m, 1H), 7.30-7.60 (m, 3H), 7.24 (m, 2H), 6.84 (m, 2H), 6.28 (m,
1), 4.64 (d, J = 5.4 Hz, 2H), 3.78 (s, 3H), 2.77 (s, 3H), 2.37 (s, 3H), 1.27 (d, J = 7.2 Hz, 3H).

A 6 (S)-4-((1-(6-ZF 9 Z-3-(FFd-2-) Fx@-2-2) o &) o} 1] 1 )-8 (4-H| EA A ) -2-(H & W 7L E ) 7]
2 =[2,3-d]¥ v d-5(8) -2 A=

371 A 50 4 A %3k
(9)-1-(4-((1-(6-EF L Z-3- (¥ g d-2-) FA=d-2-) ol &) o}1] =) -6-((4-W| FA Wl & ) o} v 1) -2~ (W D H 3
B)9ud-5-)o] g-1-& 285 mg(0.5 mmol )& AME&3te] AAd 59 v}ﬁl 29} U3 W ow e (S)-4-
((1-(6-EF2-3-(Fgd-2-)FA=A-2-d) ol &) o} 1) -8-(4-H| FA 2-(MEe A E) 9 =(2,3-d] ¥
) H-5(8H) -2 168 mg(0.29 mmol, 58% &) A wA=Z AT},

' NMR(300 MHz, CDCl3) & 11.42 (br d, J = 7.6 Hz, 1H, NH), 8.77 (br d, J = 4.8 Hz, 1H), 8.27 (m, 1H),

8.11 (s, 1H), 7.82 (m, 1H), 7.61 (d, J = 7.8Hz, 1H), 7.20-7.60 (m, 4H), 7.18 (d, J = 8.6Hz, 2H), 6.84
(d, J = 8.6Hz, 2H), 6.21 (d, J = 7.9Hz, 1H), 6.14 (m, 1H), 5.26 (s, 2H), 3.78 (s, 3H), 2.36 (s, 3H),
1.56 (d, J = 6.6Hz, 3H).

A 7 8 8 (S)-2-ob]e-4-((1-(6-EF 2 2-3-(F g d-2-) FA=d-2-) o &) o} =) -8-(4-w| EA Wl 2 ) 9] 7]
E[2.3-d]F2nd-5(8M)-2] A%

A7 @A 6ol A AZFT (S)-4-((1-(6-ZF 9. 2-3-(FFPH-2-)FAEa-2-Y) 9
(uﬂﬁluwi)ﬁm [2,3-d]9) g v ¥-5(8H)-& 145 mg(0.25 mmol)E Tlo]Z &2 =1

JorT 1) =8~ (4-r F A il ) -2~
ek SmLell &A1Y F, 3-F =

= ME

2ol ze] ofA=(mCPBA) 2 FEFe 7hsto] AolA 302 wwksigltt. wheEgEol E5 7hekar od of
A ER —’“}‘—%’81 X3} g HolZFRUOlE ghom AFHF o frise T, AdxNaS0), FF3ko]

S(1:1) 5 mLel o] 28% ¢RYolE 2 nLE H7lele] 50 €
2 Y7k Foll 55 hetal odld opAHER FEe Fo {7
S Ad A2eEaHY(Si0,, &89 /Y olAH ol E,
2/1 -> g oA H o] E) & sk shet=
(S)-2-0}n] -4~ ((1-(6-ZF L 2-3-(F g d-2-) A -2-) ol &) o} 1) -8-(4-H| EA a2 ) T 2] =2, 3-d ] 7]
2 P-5(8H)-= 78 mg(0.14 mmol, 57% F&)S M| uAZ AL}

I NMR(300 MHz, CDCl3) & 11.20 (br d, J = 7.2 Hz, 1H, NH), 8.79 (m, 1H), 8.25 (m, 1H), 8.08 (s, 1H),

7.80 (m, 1H), 7.30-7.55 (m, 4H), 7.10-7.26 (m, 3H), 6.83 (m, 2H), 6.08 (d, J = 7.9Hz, 1H), 5.85 (m,
1H), 5.16 (s, 2H), 4.84 (s, 2H), 3.77 (s, 3H), 1.62 (d, J = 6.6Hz, 3H).

“9A 9: _(S)-2-olnw—4-((1-(6-ZF 2 Z-3-(Fgd-2-)FA=&l-2-A) o e)oln )T =[2,3-d] ¥ -
58N -2 Az

A7) FA 8ol Al A FTE (S)-2-0}H k-4 ((1-(6-ZF 0 2-3-(FFU-2-2) A EA-2-Y) &) o}1] 1= )-8-(4-H| &
W) 9 2] 2 [2,3-d] 3 F P H-5(8H) -2 70 mg(0.128 mmol)<S Abgate] AAle] 19 ©A] 83 YT WHow
3= (S)-2-olr] =~4-((1-(6-FF L 2-3-(F g d-2-d) A =d-2-d)d &) olu| =) 2| = [ 2,3-d] H 2| 7| L~
5(8H)-= 54 mg(0.126 mmol, 99% )<= I Mo uAE AJrt.

I NMR(300 MHz, CDCl;) & 11.39 (s, 1H), 8.77 (d, J = 4.5 Hz, 1H), 8.22 (dd, J = 9.0, 5.5 Hz, 1H), 8.03
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[1335]

[1336]
[1337]

[1338]

[1339]

[1341]

[1342]

[1343]

[1345]

[1346]
[1347]

[1348]

SS=50l 10-1845931

(s, 1H), 7.86 (td, J = 1.5, 7.6 Hz, 1H), 7.54-7.36 (m, 4H), 7.19 (d, J = 7.6 Hz, 1H), 6.08 (d, J = 7.6
Hz, 1H), 5.93-5.84 (m, 1H), 5.59 (br s, 2H), 1.55 (d, J = 6.5 Hz, 3H).

<AAo 26> 4-((1-(6-EFQL=-3,4-t (¥ d-2-Y)FAE=T-2-¢) o d)o}v| =) F = [2,3-d] ] 2] v H-5(8H) -2
o Az

PMBN™ X PMBN™ ™ HN™ ™S
NS o) NI 6]
m Pz t =
N~ “OH N™ NH
N
BOP/DBU “ |
Y F
N SN
“ |

A 1 4-(A-(6-FF 2 =-3 4-t| (I gd-2-) Iz -2-) o &) o} =) -8-(U-m| ZA M ) F 2] =2, 3-d | 7] 7]
=58 - o] A%

A7) Az 220014 AR 1-(6-FFL2-3,4-t (I d-2-d)FA=d-2-d) ol g-1-o}1 100 mg(0.29 mmol )=
AREEte] Ao 19 WA 79 FAI wkeS T SEE 4-((1-(6-FFL2-3,4-t (¥ d-2-) A=Hd-2-
Ao E)olr] i) -8-(4-w EA W) 3] 2] =[2,3-d ] T 2 7] D -5(8H) - 99 mg(0.16 mmol, 56% &) wo]x]A 1
Xﬂi !:)J\T;}-

I NMR(300 MHz, CDCl3) & 8.69 (s, 2H), 8.39-8.34 (m, 2H), 7.65-7.42 (m, 4H), 7.24-7.19 (m, 3H), 7.13-

7.05 (m, 2H), 6.91-6.84 (m, 2H), 6.32 (s, 1H), 5.61 (s, 1H), 5.34 (s, 2H), 3.77 (s, 3H), 3.57-3.50 (m,
1H), 3.46 (s, 1H), 1.59 (d, J = 2.1 Hz, 3H).

A 2: 4-(A-(6-FFL -3 4-t] (g d-2-) A=A -2-) o &) o] i) 9] 2] = [2,3-d ] 3] 2] 1] F-5(8H)-22] A

[

A7) A 164 AxF 4-((1-(6-FF L 2-3,4-t] (I g d-2-9) A=z d-2-A) ol &) o} 7] 1) 8- (4-H| ZA ¥l &) 7]
FE[2,3-d]F " HF-5(8H) -2 90 mg(0.15 mmol)S AF&3le] AAle] 19| ©A 8% Tdg ¥hg-& T3 sgE
4-((1-(6-ZF 2. 2-3 4-(F g d-2-d) FA=d-2-d) &) oty ) F 2 £[2,3-d] & v H-5(8H) -2 54 mg(0.11
mmol, 75% &)S Wlo|A A TAZ AU},

I NMR(300 MHz, CDCl;) & 11.48 (br s, 1H), 10.69 (s, 1H), 8.67 (t, J = 5.7Hz, 2H), 8.67 (t, J = 5.7Hz,

2H), 8.37 (dd, J = 9.2, 5.6Hz, 1H), 8.17 (s, 2H), 7.54-7.44 (m, 3H), 7.34 (d, J = 7.7Hz, 1H), 7.21-
7.13 (m, 3H), 7.08-7.02 (m, 2H), 6.29 (d, J = 7.6Hz, 1H), 5.70 (br s, 1H), 1.54 (d, J = 2.3Hz, 3H).

<HAld 27> (S)-4-((1-(6-FF2=2-3-¥d-4-(FFd-2-)AEd-2-d)d &) oprl =) H A E[2,3-d]1F gl = D~
5(8H)-29] Az

BOP/DBU

PMBN
Phﬂ?ﬁ;;&;L§ HNX

9A 1 (9)-4-(1-(6-ZF 2 2-3-FHd-4-(F g ¥-2-) HA = -2-) o ) o} = )-8-(4-H EX H Z) v 2] &
[2.3-d]¥] ] H-5(8)-=22] A%

A7) Azd 2394 AT (S)-1-(6-FF L 2-3-dd-4-(F g d-2-d) F&=H-2-d) o gk-1-o}7] 120 mg(0.35
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[1349]

[1351]

[1352]

[1353]

[1355]

[1356]
[1357]

[1358]

[1359]

[1361]

[1362]

[1363]

[1365]

S=50l 10-1845931

mmol)& ARE-3to] AAJd] 19 A 73} FA7 v
D) FER-2-L) ol d)ohr i) -8-(4-v FA ) &
LA,

< T3 BEE (9)-4-((1-(6- 2-3-9d-4-(] 2 -2~
g =[2,3-d] T H-5(80)-2S  dg  wo|xA  uA=

e

I NMR(300 MHz, CDClz) & 8.64 (br d, J = 4.9Hz, 1H), 8.29-8.35 (m, 2H), 7.42-7.55 (m, 3H), 7.13-7.34

(m, 7H), 6.91-7.09 (m, 3H), 6.82-6.89 (m, 2H), 6.30-6.32 (m, 1H), 5.65-5.69 (m, 1H), 5.30 (s, 2H),
3.78 (s, 3H), 1.47 (d, J = 6.3Hz, 3H).

oA 2: (9)-4-(A-(6-ZF2 2-3-vd-4-(Fgd-2-D) FA =& -2-A) o &)oln )T =[2,3-d ]I -
58N -2 Az

A7] A 1ol AFRT (9)-4-((1-(6-ZF L2 Z-3-7Hd-4-(J) g d-2-) F = -2-A) o &) o} 1] 1= ) -8- (41| Z 4
W) 92 £ [2,3-d] 3 F P HU-5(8H) -2 95 mg(0.16 mmol)S AM&ste] AAld 19 ©A 87 Y3 vh3-S E3)

sete (9D-4-((1-(6-FF L 2-3-3d-4-(J 2 d-2-D) F =z -2-L) el &) ohr] =) 9] 2] 2= [ 2, 3-d | 9] 2 W] D -5(8H) -
2& AT HolAM mAZ ATt

I NMR(300 MHz, CDCl;) & 11.58 (br s, 1H), 11.32 (br s, 1H), 8.65 (br d, J = 4.2Hz, 1H), 8.32-8.38 (m,

1), 8.23 (s, 1H), 7.43-7.54 (m, 3H), 7.13-7.36 (m, 6H), 6.94-7.10 (m, 3H), 6.36 (d, J = 7.6Hz, 1H),
5.65-6.75 (m, 1H), 1.45 (d, J = 6.3Hz, 3H).

<AAd 28 (S)-4-((1-(6-EFL2-4-&2-3-(F P d-3-9)-3,4-TF =2 UEA-2-)d ) opr| =) H 2 =
[2,3-d]1¥H|D-5(8H)-2¢] A=

PMBN
/O PMBN HNT
N

TFA/MSA NI A 0
BOP/DBU MC =
MeCN N NH |
NH2 //\T?
‘ N/ (0] ‘ N/ (o]

A 10 _(9)-4-(A-(6-FF L Z-4-54-3-(I]-3-9)-3 4-t]s| =2 H}=-1-0-9) o &) o} 1] . ) -8-(4-¥]| 5 A]
W) g el =[2,3-d] 9 2] HA-5(8H)-=2] A%

7] Az 24004 AxF Eghes AAld 19 @Al 73 FAdd vkes Sl A9l

i NMR(300 MHz, CDClz) & 10.91 (s, 1H), 8.75-8.62 (m, 1H), 8.37-8.26 (m, 1H), 7.89-7.71 (m, 2H), 7.89-

7.71 (m, 2H), 7.57-7.40 (m, 3H), 7.21 (d, J = 7.2Hz, 2H), 6.31 (d, J = 7.7Hz, 2H), 5.41-5.26 (m, 2H),
5.13-4.99 (m, 1H), 3.78 (s, 3H), 1.53 (dd, J = 11.3, 6.7Hz, 3H).

9A 20 (9)-4-(1-(6-ZF Q2 Z-4-2-3-(d g P-3-9)-3 4-g3 =2 FHY=HA-2-d) o e oln )] =2 3-
d]F " P-5(8H)-29] A=

A7] GA 104 A %3 FES A 19 GHA 83 Fd3 s

o

3 At
'H NWR(300 MHz, CDCly) & 10.89 (d, J = 6.7 Hz, 1H), 8.77 (s, 1H), 8.68 (d, J = 7.4Hz, 1H), 8.17 (d, J

= 3.2Hz, 1H), 7.90-7.73 (m, 3H), 7.59-7.47 (m, 3H), 6.35 (t, J = 4.9Hz, 2H), 5.13-5.03 (m, 1H), 1.55
(t, J = 8.0Hz, 3H).

<AAld 29> (8)-4-((1-(6-FEFLE-4-54-3-9d-3,4-H3| =2AYEd-2-d)dg) ot =) ¥ 2 =[2,3-d]1 9] g
" d-5(8H)-29 A=
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[1366]
[1367]

[1368]

[1369]

[1371]

[1372]

[1373]

[1375]

[1376]
[1377]

[1378]

[1379]

[1381]

[1382]

[1383]

[1385]

SS=50l 10-1845931

PMBN
@ PMBN™ X HNX

l [¢] TFA/MSA N‘\ (6]
BOP/DBU = MC =
MeCN N NH N NH
N 5 /YN /’\//N
NT;()\ NTD\
F F
! ()

9A 1 (94-((1-(6-FF L 2-4-24-3-7d-3 4-U3| =2 F}E7-2-A)o &l )o}n] 1 )-8-(4-w| EA] ¥l F ) 3] g
[2.3-d]¥]e]nd-5(8H) -9 A%

F7] Azl 2504 A x3 ShjtaSs Al 18] @A 73 Fdg ukg

.

H

~
o

sl Adet

©:

I NMR(300 MHz, CDCl3) & 11.01(d, J = 6.8 Hz, 1H), 8.27(s, 1H), 7.90-7.88(m, 2H), 7.90-7.88(m, 2H),

7.58-7.44(m, 6H), 7.33(d, J = 6.8 Hz, 1H), 7.20(d, J = 7.8 Hz, 1H), 6.85(d, J = 8.0 Hz, 2H), 6.32(d, J
= 7.8 Hz, 1H), 5.34(s, 1H), 5.18-5.09(m, 1H), 3.78(s, 3H), 1.50(d, J = 6.5 Hz, 3H).

A 20 (9)-4-((1-(6-ZEF 2 2-4-54-3-7d-3 4-U3| =2 F L -2-) o) olr ) A 2] L [2,3-d]F 2] v -
58 -2 Az

71 @A 1A AxF shebEs A 19 ©@A 83 L e Sl

ne

ATt

i NMR(300 MHz, CDCl;) & 11.05(d, J = 6.9 Hz, 1H), 8.17(s, 1H), 7.90(d, J = 8.3 Hz, 1H), 7.85-7.80(m,
1H), 7.60-7.41(m, 6H), 6.36(d, J = 7.6 Hz, 1H), 5.20-5.11(m, 1H), 1.51(d, J = 6.4 Hz, 3H).

<A 30> (S)-4-((1-(6-ZFLE2-3-(3-EF L 2HY)-4-52-3,4- U3 =2 UEH-2-Y)dd)o}r| =) g =
[2,3-d]=] & d-5(8H)-29] A%

PMBN
/[::]\ PMBN HNTX

TFA/IMSA NT™ 0

BOP/DBU
MeCN

MC
NH2 //\TﬁN
F waj[::l\ F N\ﬁ][::l\
F F
O O

A 1 (9)-4-(A-(6-FEF L 2-3-(3-FF 22 9d)-4-24-3 4-T] 3| E 2 F| }ZFd-2- ) o &) o} 1] 1 ) -8-(4-W| =&
Al 9 =2, 3-d] 9 2P I-5(8H)-=2¢] A=

71 Azl 26014 A7 BtEs AAld 19 @A 73 FdT veS S8 AT

i NMR(300 MHz, CDCl;) & 10.97-10.91(m, 1H), 8.28(s, 1H), 7.90-7.72(m, 3H), 7.59- 7.50(m, 4H), 7.24-

7.20(m, 3H), 6.86(d, J = 7.8Hz 2H), 6.32(d, J = 7.8 Hz, 1H), 5.35(s, 2H), 5.17-5.10(m, 1H), 3.78(s,
3H), 1.53(d, J = 6.5 Hz, 3H).

A 20 (9)-4-(A-(6-ZFQ 2-3-(3-ZF 22 d)4-84-3 4-ts| =2 Y= -2-) o eD)oln ) J g &
[2.3-d]¥]e]ud-5(8H)-29] A%

g7 BA 1A Az sgheS AAld 19 @A 83 U wkeS Sal f9d

I NMR(300 MHz, CDCls) & 10.84-10.78(m, 1H), 8.20(d, J = 5.4 Hz, 1H), 7.91-7.77(m, 2H), 7.59-7.46(m,
3H), 7.22-7.08(m, 2H), 6.34(d, J = 7.4 Hz, 1H), 5.18-5.09(m, 1H), 1.53(d, J = 6.5 Hz, 3H).

<HAld 31> (9)-4-((1-(5-F2=2-3-(2-F22d3F)4-84-3 4 Y3 =2FAYUEA-2-d)d ) olr| ) d =
[2,3-d]9 ]| P-5(8H)-29] Az
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[1386]
[1387]

[1388]

[1389]

[1391]

[1392]

[1393]

[1395]

[1396]
[1397]

[1398]

[1399]

[1401]

[1402]

S=50l 10-1845931

PMBN™ ™

N™ S 0 PMBN™ HNTX
¢ o o 1 _

N~ "OH N‘k A 0 TFA/MSA le X 0
N - - AR

BOP/DBU = MC =
A T N N

SR+~

Cl o I Cl o cl

A 1 (S)-4-((1-(5-Z22-3-2-F 22 E)-4-L4-3 4T3 =2 =2 -2-2) o &) o} = )-8-(4-H EA] #l
)y =[2,3-d] 32 P D-5(8H)-=2] A=

71 Az 27914 A7 stEs AAld 19 @A 73 Fd T vheS FE AT

i NMR(300 MHz, CDCl;) & 10.84(d, J = 7.8 Hz, 1H), 8.32(s, 1H), 7.71-7.58(m, 2H), 7.47(t, J = 8.3 Hz,

2H), 7.26-7.18(m, 3H), 7.01(s, 2H), 6.87(d, J = 7.7 Hz, 2H), 6.79(d, J = 5.2 Hz, 1H), 6.23(d, J =
Hz, 1), 5.79-5.73(m, 1H), 5.63-5.54(m, 1H), 5.46-5.36(m, 3H), 3.80(s, 3H), 1.56(d, J = 6.2 Hz, 3H).

9A 20 (-4-(Q-5-F2E-3-2-F2=2WE)-4-84-3 4-g3 =2 Y= -2-d)de)oln ) =2 3-

dlF=rd-5(8H) -2 A%

tlo
ne

A71 GA 1elA A xF S-S A 19] & 83 FUF wheS FE EU.

I NMR(300 MHz, CDCl;) & 10.84(d, J = 7.9 Hz, 1H), 8.22(s, 1H), 7.72(dd, J = 7.9, 0.8 Hz, 1H), 7.62(t,

J = 7.8 Hz, 2H), 7.51-7.46(m, 2H), 7.33-7.30(m, 1H), 7.13-7.04(m, 2H), 6.83-6.80(m, 1H), 6.29(d, J =
7.7 Hz, 1), 5.78(d, J = 17.1 Hz, 1), 5.61-5.52(m, 1H), 5.49-5.41(m, 1H), 1.57(d, J = 6.6 Hz, 1H).(m,
1H), 5.46-5.36(m, 3H), 3.80(s, 3H), 1.56(d, J = 6.2 Hz, 3H).

AN 32 (4-((1-(6-BFL2-4-$4-3-(312 D-2- Lo D)-3,4-T 8 =2 A& A-2-Q) o D)ol )3 )
E12,3-d15] 2] o 9-5(81)-£9] A=

PMBN
PMBN HN™ ™S
~N
TFA/MSA le X 0]

BOP/DBU MC =

MeCN N™ hH .
;@ L
N N
F F
(0] (0]
N N
NS NS
GA 1 (9-4-(A-(6-ZF 2 -4-84-3-(Fgd-2-Ae)-3 4-T]3| =2 HAYZ-2-2) o &) o} 1] & )-8-(4-m]
A 1 )AE] [2.3-d]¥]e]ud-5(8H)-29] A%
A7) Az 2894 Az sRHES AAld 19 @A 77 FLS 9SS B ATt

I NMR(300 MHz, CDCl;) & 11.02(d, J = 7.7 Hz, 1H), 8.41(d, J = 4.4 Hz, 1H), 8.40(s, 1H), 7.89(dd, J

—

8.5, 2.9 Hz, 1H), 7.78(dd, J = 9.0, 4.9 Hz, 1H), 7.81-7.39(m, 2H), 7.21(d, J = 8.6 Hz, 2H), 7.09(dd,
= 7.0, 5.3 Hz, 1H), 6.86(d, J = 8.6 Hz, 2H), 6.29(d, J = 7.9 Hz, 1H), 5.89-5.80(m, 2H), 5.59(d, J
16.2 Hz, 1H), 5.33(dd, J = 14.6, 16.1 Hz, 2H), 3.78(s, 3H), 1.59(d, J = 6.5 Hz, 3H).

A 2t _(9)-4-(A-(6-ZF L &-4-54-3-(I] | -2-U | &)-3 4-ts| =2 }pEd-0-2D) o d)otr| o) ] 2] &=
[2.3-d] 9] 2] W] -5(8H)->2] A=

7] GA 1ol A A7 ShghEs AAld 19 @A 83} A E nke

ol AU

tilo
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[1403]

[1405]

[1406]

[1407]

[1408]

[1409]

[1411]

[1412]

[1413]

[1415]

[1416]

[1417]
[1419]

SS=50l 10-1845931

I NMR(300 MHz, CDCl;) & 11.19(d, J = 7.6 Hz, 1H), 8.46(d, J = 4.3 Hz, 1H), 8.23(s, 1H), 7.90(dd, J =

8.5, 3.0 Hz, 1H), 7.81(dd, J = 9.0, 4.9 Hz, 1H), 7.63(td, J = 1.7, 7.7 Hz, 1H), 7.51-7.43(m, 2H),
7.31(d, J = 7.9 Hz, 1H), 7.15(dd, J = 7.0, 5.0 Hz, 1H), 6.34(d, J = 7.7 Hz, 1H), 5.95-5.81(m 2H),
5.54(d, J = 16.1 Hz, 1H), 1.61(d, J = 6.5 Hz, 3H).

AN 33 4-((1-(5-222-3-(9 2 D-2-D)AEA-2-2) S B)o}ul )3 2 £ [2,3-d191 2] wl D-5(80)-£8) A=

PMBN™ X PMT% HNT X
NH, N NI
» L I P

_TFAIMSA

§ " BoPDBU
I MeCN
N Cl

A 1 _4-(A-G-F=2-3-(I g d-2-) A= -2-9) o &) op ] 1o ) -8-(4-m| EA[ ¥l H ) 9] 2] %= [ 2, 3-d | 9] 2] W] ¥l -

g7 Azl 29914 AxF 1- (5 FER-3-(Vgd-2-D) A= -2-A) ol &-1-0fRlE ApEsto] AAld 19 &
79 FAI kS EE e 4-((1-(-F22-3-(I g d-2-) FA=m-2-d) ol ) obv] 1) -8-(4-vi| 5 A wl ) 9]
g =[2,3-d]= E]ﬂl"d—5(8H)—%% A = wA R AU

b NMR(300 MHz, CDCls) & 11.6(d, J = 7.4 Hz, 1H), 8.81(d, J = 4.8 Hz, 1H), 8.51(s, 1H), 8.32(s, 1H),

8.81(d, J = 4.8 Hz, 1), 8.23(d, J = 8.0 Hz, 1H), 7.87-7.82(m, 1H), 7.67-7.60(m, 3H), 7.44(d, J =
Hz, 1H), 7.40-7.35(m, 1H), 7.19(d, J = 8.6 Hz, 2H), 6.85(d, J = 8.6 Hz, 2H), 6.31(d, J = 7.9 Hz, 1H),
6.16-6.07(m, 1H), 5.33(s, 2H), 3.78(s, 3H), 1.56(d, J = 6.6 Hz, 2H).

A 2 4-(A-(6-F22-3-(Fgd-2-¢)FA=A-2-2)dE) ol =) 3] 2] = [2,3-d ]| 3] 2] 7] D -5(8H)-=2] A=

A7 @A 1olA AT 4-((1-(5-F R 2-3-(I g d-2-) FA = -2-2) o & Yo} . )-8-(4-H| EA ¥l 2 ) T 2] &=
[2,3-d]¥ 2 d-5(80) - AF&3le] AAld 19] @A 83 FUd wse T3 FFE 4-((1-(5-F22-3-(
g i-2-2)FEH-2-A)dE)olm )3 2 £ [2,3-d] T g H|P-5(8H)-LS A mA 2 AT},

I NMR(300 MHz, CDCl;) & 11.54(d, J = 7.1 Hz, 1H), 10.86(s, 1H), 8.83(d, J = 4.7 Hz, 1H), 8.54(s, 1H),

8.26(s, 1H), 8.24(s, 1H), 7.87(t, J = 7.7 Hz, 1H), 7.69-7.61(m, 3H), 7.44-7.37(m, 2H), 6.32(d, J = 6.8
Hz, 1H), 6.20-6.12(m, 1H), 1.57(d, J = 6.3 Hz, 3H).

3171 A6l 34 WA 65 S) W3 200 vebd wish ge AzwpoR £9 & v

[ 2]

c o c o NH O
N H N 2B N N
[ S L | \
RVJ\N/ cl ’i\ 291 2 RVL\N/ cl o 3 Rfi\N/' c
2A 15 17 18
R3
HN™ ,
4 PG _R2 ~,-R
CH,0 N R\)\Rs NN HN" N
L . 5
ot )‘\ Pz o 1)\ = R 216 R! N/ N/R
e 4 RN e 2205 RN N
4
RA\/I\RS R\)\RS

<HAAld 34> (S)-5-((1-(5-F R 2-4-&4-3-7d-3,4-t) o] 30| =27 UYZA-2-U ) o & ) o} 1| .= )-3-W| & -2, 3-T} 0]
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[1420]
[1421]

[1422]

[1423]

[1425]

[1426]

[1427]

[1429]

[1430]

[1431]

[1433]

SS=50l 10-1845931

slo|= 2y g2 [4,5-d] ¥ & u|Hd-4(1H)-2 2] A=

PMB._
c o c o cl o NH O
para
N H N cl N N~ N n~~  formaldehyde
| — — N N
kN/ Cl kN/ cl kN/ cl kN/ cl
A( PMB
\ /\ / \N/\N/ HN/\N/
° ¢ N7 (o} TFAMSA N7 o)
DIPEA/DMSO L “we - L
N NH N NH
z N - N
/\r/ /\//
N I; N I j
©/ (¢] Cl ©/ o} Cl

Gl 19 2: 4. 6-golF22-N-tfEly]gu]d-5-F solnfo]= o] A2

4,6-tfol ZF 2 23 g ud-5-7}8 2~ Holslo] = 1.00 g(5.65 mmol)S A 3FEEA(CCLy) 15 mLoll &A1 &, A
HYy E=2Zgol= 0.78 mL(9.61 mmol), 2-2-o}xH|~(2-Hd Z2I)QYEH) 46 mg(0.28 mmol)& FH7}3}o]
CTollA 3AIZF AHkA 7|31 o2 WZhsle] kg E3HES 7H9b oAzl ﬂru W4 BERd 5 nLE dolFE
& A B o3 Slo] & AAHES T HEZSIO| =25 156 mLoll &3lAIZI =, 20T 2.0 M HE

/e Egslo|l ez i &N 4.73 nLE H71elo —20°C°ﬂ*1 2AIZE DAL TR, IN HCLS 718t WHS-adE s
e AGAIZ] g ol E olMHO|ES} B Vet &I fUISS BB, AFEWNaS0), A%, Y w5
Ay A=ulEI Y (Si0,, &89 fgolZF2a2e/vere, 20/1)2 E2|3le] 4,6-To|F22-N-vdy]gn -
5-7F=E zoluto]l= 0.8 ¢(3.88 mmol, 69% F+8)S AF =T AR AU},

&8

(e}

-

'H MR (300 MHz, CDCl3) & 8.81 (s, 1H), 5.87(brs, 1H), 3.08 (d, J = 2.6 Hz, 3H).

§7 31 4-F226-((4-|HA M 2)o}v] e ) N-v] & 3] ] o] §1-5-7} 2 sofnpo] £ o] A%

A7) @A 1 E 2004 A x3F 4,6-tho] FR2-N-vlEe ¥ g n d-5-71 5 2olube] = 3.0 g(14.5 mmol) S F5 EHE
ghelol =2 HF e 80 mLoll FHolal p-w|EAME o}Fl 1.8 mL(15.2 mmol, 1.05 eq), Tlololo]AXzHod o}l
(DIPEA) 2.8 mL(16.0 mmol, 1.1 eq)& #7Fste] 6 AIZF WHAI7| T 24¢F S/ B 7Hste] old ofAlH o E
2 FE31 F715S BY, Ax2WNaS0), A7, e wFete] A4 A2vEHT(Si0,, &Y i/ 4

SlAHOIE, 4/1)E By ﬂfﬁ% 4-Z 2 2-6-((4-WEA AN A) o} 1) -N-w & 1] ] m] P -5-7}- 2 o}mfo] =
3.73 g(12.1 mmol, 84% F&)% 3 o= dAgr},

' ONMR (300 MHz, CDCls) & 8.31 (s, 1H), 8.24 (s, 1H), 7.25 (d, J = 8.9 Hz, 2H), 6.86 (d, J = 8.5 Hz.
2H), 6.70 (s, 1H), 4.62 (d, J = 5.4 Hz, 2H), 3.79 (s, 3H), 2.97 (d, J = 4.7 Hz, 2H).

A 4 S-SR E-1-(4-H S A ) -3-m 9 -2, 3-t}o]ste| Em v 2] n] r=[4,5-d | g n| I -4(IH)-2¢] A=

71 @A 3elA Az 4-ER2-6-((4-HEAA) ol ) -N-HE- I gnd-5-F}g 2ofnfo]l = 3.7 g(12
mmol), FeFEEFLHsto]= 3.6 g(120 mmol, >10 eq), p-EFAAEY ofA =228 mg(1.2 mmol, 0.1 eq) & EF

al 100 mLell &3iA1Z1 & ©~E Edl(dean-stark trap)S AX|3Fe] 130CoA 12 AlZF &9t 3FA| 7] =S
2 Yzt 72k SR 3 A9 az2vtEadu(Si0,, &89 b/ Eol e el E, 3/1)2 Egste] 3.0
g(9.4 mmol, 78% &)< Sk mAR AU},

I NMR (300 MHz, CDCly) & 8.43 (s, 1H), 7.22 (d, J = 8.9 Hz, 2H), 6.88 (d, J = 8.4 Hz, 2H), 4.86 (s,
2H), 4.55 (s, 2H), 3.81 (s, 3H), 2.98 (s, 3H).

Al 50 (S)-5-((1-(5-F 2 2-4-F45-3-Fd-3, 4-T}o]lo| =2 A Egl-2-) o &) o} r] ) - 1-(4-H| S A M 2 ) -3~
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[1434]

[1435]

[1437]

[1438]

[1439]

[1441]

[1442]
[1443]

[1444]

[1445]

[1447]

SS=50l 10-1845931

W El-2, 3-tho]slo|E 2 g n L[4, 5-d] I g r]Pd-4(1H)-L9] A=

A7 GAl 4ellA AR 5-EFER2-1-U-vEAA)-3-wE- 2, 3-tgolsto| =2 v E[4,5-d] 3 27 d-
4(1H)-2 50 mg(0.16 mmol)S F Tho|HE A ZALO]=(DMSO) 2 mLol]l Foli (S)-2-(1-ofn| ol &)-5-F 22~
3- AdAYEA-4(30) - 57 mg(0.19 mmol, 1.2 F&F), tholofolx = HolRI(DIPEA) 0.06 mL(0.35 mmol,
2.2 IS HUFst] 70TolA 12 AIZE &2t A wkA7|al 2o W7hsle] &S 7t oY ofAH O E

FEotal frlsewd, Adx2Was0,), o3, A sFstel Y ARvtEIHI (S0, &2 /ol -olA

HolE, 2/1)E g8t & (5)-5-((1-(5-FRE-4-24-3-7d-3,4-T}o]glo] E2 L} -2-Y ) o & ) o} 1]
)-1-(4-H = ] A)-3-HEd-2,3-t}o]|sto| =2 | =[4,5-d] I v d-4(1H)-= 88 mg(0.15 mmol, 94% <

H MR (300 MHz, CDCl3) & 9.49 (d, J = 7.0 Hz, -NH), 8.03 (s, 1H), 7.70-7.68 (m, 1H), 7.61-7.44 (m,

7H), 7.31-7.28 (m, 1H), 7.21 (d, J = 8.6 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 5.06-5.02 (m, 1H), 4.74
(s, 2H), 4.45 (s, 2H), 3.79 (s, 3H), 2.89 (s, 3H), 1.44 (d, J = 6.6 Hz, 3H).

A 6: (S)-5-((U-(5-FZ2-4-54-3-3]d-3 4-t}o|slo] = m 1} el-2-9) o &l ) o} ] 1 ) -3-m & -2, 3-T} o] 8} o]
=R ne[4,5-d] 9 grP9-4(0)->9] Az

7] @A 5ol AxF (9)-5-((1-(5-FR2-4-54-3-¥d-3,4-to]dfo] =2 - A}ZEd-2-A)o|d)o}m])-1-
(4-m =AWl A)-3-WE-2 3-tholslol 20| g ] %= [4,5-d] ¥ 2 v D-4(1H)-& 70 mg(0.13 mmol)S AFE3lo] AA]
o 19 @A 83 HUg Ao IFE (5)-5-((1-(5-F R 2-4-32-3-9d-3 4-T}o]slo]| =2 AL} -2-

o &)oln 1)-3-me-2 3-t}o]dto] =2y g W] = [4,5-d ] Y P-4(1H)-2 57 mg(0.12 mmol, 99% +&)S 3}

)
B Al ATt

" NMR (300 MHz, CDCls) & 9.43 (d, J = 7.9 Hz, -1H), 7.88 (s. 1H). 7.69-7.67 (m, 1H), 7.61-7.43 (m,
6H), 7.32-7.29 (m, 1H), 6.97 (s, -NH), 5.02-4.97 (m, 1H), 4.69 (s, 2H), 2.97 (s, 3H), 1.43 (d, J = 5.9
Hz, 3H).

<AA Y 35> (S)-5-((1-(5-FE2-4-34-3-(F g d-3-9)-3,4-t}o| &lo| =2 FHUEH-2-L ) o & ) o} 1] 1= )-3-1]| &
-2,3-t}o|glo| == ¥ En| E[4,5-d] ¥ 27| H-4(1H)-2 ¢ A=

NHQ k)t[& \ /\ -~ HN/\N/
AN
N‘\ N " DIPEADDMSO MC KN/ NH

0
NH
Pz 0O Cl /:\rN /-\(N
o o
N\Nj(\; N\N\n/\;
. o « I

A 1 _(9)-5-(A-(5-F R 2-4-54-3-(J 2] d-3-91)-3 4-t}o]ste| == e -2-% ) o &) o} 1] 1) -1-(4-H] =
Al ) 3-vg-2, 3-t}o]sto| = m o] e m| = [4,5-d ]I n] -4 (AH)->¢] A%

(S)-2-(1-oh e |)-5-F 2 2-3-(F Z d-3-D) AUHEZH-4BD) -5 A& AL AYstae F7] AAld 349
A 5ot sk Ao R Feste] (S)-5-((1-(-FR2-4-5A4-3-(Fd-3-9)-3,4-T}o|ste| =2 A YZ=
d-2-e) e d) ot i) -1-(4-H| F A A )-3-H € -2, 3-T}o] gto] =2 3] g W] &[4, 5-d | F & »] D -4 (1H) -2 83
mg(0.14 mmol, 94% &)< 3FEM A= ATt

I NIR (300 MHz, CDCl3;) & 9.39-9.35 (m, 1H), 8.76-8.71 (m, 1H), 8.03 (d, J = 8.1 Hz, 2H), 7.70-7.46

(m, 3H), 7.20 (d, J = 8.6 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 5.02-4.89 (m, 1H), 4.8-4.65 (m, 2H), 4.46
(s, 21), 3.79 (s, 3H), 2.90 (s, 3H), 1.50-1.44 (m, 3H).
A 20 (9)-5-(U-(5-FRE-4-52-3-(F] 2| D-3-%)-3 4-T}o]sfo| == I E el -2-) o &) opv] ) -3-Pi -
2.3-ttolgte| =&y 2jn] = [4,5-d] 3| =] n] D-4(1H)-&9] A=
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[1448]

[1449]

[1451]

[1452]
[1453]

[1454]

[1455]

[1457]

[1458]

[1459]

[1461]

S=50l 10-1845931

(8)-5-((1-(5-F B2 4-52-3-(¥ 2 W-3-9)-3  4-t}ol sfo| =R FE T -2-) ol &) opw] e )~ 1-(4-¥i| F A Wl )~
3-e-2,3-tholslel =2y g n = [4,5-d] 9 v d-4(1)-2& AHE3 A& ALstas 7] AAd 342 @A 6
3} T AzMHo R F3le] FFTE (S)-5-((1-(5-F 2 2-4-F4-3-(¥ g d-3-Y)-3,4-t}o| 3lo| =2 I} =
Y-2-9) o &) olm|y)-3-|&-2 3-Tlolalo| =2 W@ n| &[4, 5-d] Y P-4(1H)-& 56 mg(0.12 mmol, 99% =
)< ek wAZ Gt

' NIR (300 MHz, CDCl3) & 9.30-9.25 (m, 1H), 8.74-8.71 (m, 1H), 8.57 (s, 1H), 7.91 (d, J = 8.9 Hz,

2H), 7.91 (d, J = 7.2 Hz, 1H), 7.70-7.59 (m, 2H), 7.53-7.44 (m, 2H), 5.88 (s, 1H), 5.73 (s, 1H), 5.00-
4.86 (m, 1H), 4.72 (s, 2H), 2.99 (s, 3H), 1.50-1.43 (m, 3H).

<AA 36> (S)-5-((1-(-FZZ2-3-(3-EF22¥Y)4-&4-3 4-t}o| lo| =2 A UEA-2-Y ) o & ) o} = )-
3-wg-2, 3-t}o|slo| =2 u| E[4,5-d]¥ 2] v H-4(1H)-L 9] A=

PMB. -~~~

NN
PMB
NH, N~ 0
: N U\ P
/\(/ N cl N‘ X0 TFA/MSA 1\1 "o
FUN DIPEA/DMSO KN/ MC kN/

\N/\N/ FSNT

NH

A 10 (8)-5-((1-(5-F22-3-(3-ZF L2 27 d)-4-2 4-3 4-To] o] E 2 H1}E 2 -2-U) o & ) o} 1] 1= ) - 1-(4-w]
EA A )-3-wEl-2 3-t}o]sto| = w2 b g u| = [4,5-d] I H]H-4(1) -2 A=

(S)-2-(1-o}] el |)-5-F 2 2-3-(3-ZF L2 D) AYET-4GCH) - AMHES s ALstaes 7] AAld
34e] &7 5ot FUF AxPYPom FHYst] (5)-5-((1-(5-FRE-3-(3-FF L 23d)-4-524-3,4-T} o] gfo| =
ZIAYER-2-D) ol d) o)) -1-(4-H Al A )-3-w| & -2, 3-t}o] slo] = 23] g v = [4,5-d] ¥ 2] ] P-4 (1H) -2 87
mg(0.14 mmol, 91% F8&)S 3IFA AR LU}

' NMR (300 MHz, CDCl3) & 9.45-9.36 (m, 1H), 7.62-7.50 (m, 4H), 7.42-7.39 (m, 1H), 7.27-7.14 (m, 4H),

7.07-6.99 (m, 1H), 6.84 (d, J = 8.0 Hz, 2H), 4.84-4.69 (m, 3H), 4.73 (s, 2H), 3.89-3.80 (m, 1H), 3.79
(s, 30), 3.57-3.48 (m, 1), 2.90 (s, 3H), 2.33-2.24 (m, 1H), 2.13-2.06 (m, 2H), 1.50-1.44 (m, 3H).

Al 20 (9)-5-(U-(5-F & 2-3-(3-FF 2 & d)-4-%4-3 4-tfo]slo] =2 FpLe]-2-) ol &) o] 1 )-3-w| Bl -
2.3-tolatol =z ue]u) 4, 5-d] ol 2] M A1) -£- 8] A%

(9)-5-((1-(5-F22-3-(3-ZF 29 d)-4-524-3 4-To|sto| =2 AYE - -2-d) o &) o} 1) - 1-(4-H| S A Ml
A)-3-ve-2,3-tho|sto] &2y gl v = [4,5-d]F 2l v d-4(1H) & AH&3F A& A9t 7] Al 349 &
A 61 FUg AzYHoz FYste FFE (S)-5-((1-(5-F2E-3-(3-EF L2 )-4-84-3,4-t}o|5lo| =
2AUYEL-2-Y) ol d) ot x)-3-Wd-2,3-t}o]sto| =2 v g m] £ [4,5-d] 9 g HH-4(1)-= 61 mg(0.12 mmol,
99% T&)E SIFM AR AU

I NIR (300 MHz, CDCl3) & 9.40-9.31 (m, 1H), 7.89 (d, J = 4.65 Hz, 1H), 7.69-7.44 (m, 4H), 7.25-7.04
(m, 2H), 6.89-6.80 (m, 1H), 5.04-4.95 (m, 1H), 4.71 (s, 2H), 2.98 (m, 2H), 1.46 (m, J = 5.98, 3H).

<AAleo] 37> (9)-5-((1-(5-FE22A4-52-3-(m-EY)-3,4-Tol 3| =2 HAUYZEA-2-4) &) o}r| = )-3-w &~
2,3-tho|sto| =2 ¥ B n| ©[4,5-d]d & v d-4(1H)-2 9] A=
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[1462]

[1463]

[1464]

[1465]

[1467]

[1468]

[1469]

[1471]

[1472]
[1473]

[1474]

S=50l 10-1845931

PMB. .~
NH Nl)ﬁigo PMB NN HN N
A(/N kN/ Cl N/%/f&o TFAMSA NHYKO
p DIPEA/DMSO KN/ NH MC KN/ NH
N ~ N
990 990
\©/ o \©/ o ¢l

Cl

A 1
(8)-5-(0-(5-FE2-4-54-3-(n-EH)-3 4-tfo|slo| =2 Hr}F 7l -2-¢) o &) o} 1] 1o ) - 1-(4=-H| A ¥l F ) -3-m| &

-2.3-tolslolE 2 ugln| E[4,5-d] 9 g P U-4(1H)-=2] AZx

(S)-2-(1-opr ol &) -5-F E2-3-n-E LA HE-4Gl)-22 A3 AL

<} a3t AZHOZ G835t
(S)-5-((1-(5-F R 24-FA2-3-(n-F¥)-3,4-t}o]slo| =2 & -2-
-2,3-tholslo| = =9 g n L [4,5-d] 9 ) H-4(1H)-2 85 mg(0.14 mmol, 89% =&)<S 3}k A2 AT},

I NIR (300 MHz, CDCl3) & 9.52-9.43 (m, 1H), 8.03 (s, 1H), 7.70-7.67 (m, 2H), 7.60-54 (m, 1H), 7.44-

7.40 (m, 2H), 7.29-7.18 (m, 3H), 7.10 (s, 1H), 6.84 (d, J = 8.8 Hz, 2H), 5.10-04 (m, 1H), 4.73 (s,
2H), 4.44 (s, 2H), 3.78 (s, 3H), 2.89 (s, 3H), 2.35 (s, 3H), 1.47-1.43 (m, 3H).

A 20 _(9-5-(A-(-FE2Z2-4-24-3-(n—EH)-3 4-t}o|slo| =2 F}=-2-A) o &) o}u] = )-3-v] €l -2 3-t}

olekol =2 gl el m ke [4.5-d] 7] 2wl El-4(1H)-9] A%
(9)-5-((1-(5-F22-4-84-3-(n-5H)-3,4-t}o]| o] =2 HAUYZEU-2-L) o &) o} 1] = ) -1~ (4-H| F- A 1 & ) -3-w]]
-2,3-tholslo]l =2y g n 2 [4,5-d] ¥ F ) P-4(1)-2>& AHE3 AL ALstas A7) AAld 349 @A 63 &
gt AzuHo g £ty FIE (9)-5-((1-(5-FR2-4-4-3-(n-5Y)-3,4-t}o]slo| =2 A Z-2- ) of
g)oln| - )-3-w e -2, 3-t}o|slo| =2y g n| = [4,5-d] ¥ & r] Y9-4(1H)-< 57 mg(0.12 mmol, 99% +&)L 3}SkM
AAZ AR},

n

' NMR (300 MHz, CDCl3) & 9.44-9.36 (m, 1H), 7.90 (d, J = 4.9 Hz, 1H), 7.69 (d, J = 6.8 Hz, 1), 7.61-

7.56 (m, 1H), 7.46-7.37 (m, 2H), 7.31-7.28 (m, 1H), 7.23 (s, 1H), 7.07 (s, 1H), 6.11 (m, 1H), 5.08-
5.02 (m, 1H), 4.70 (s, 2H), 2.99 (s, 3H), 2.35 (s, 3H), 1.45-1.43 (m, 3H).

<AA ] 38> (S)-5-((1-(8-FE2-1-&4-2-¥d-1,2-t}o|slo| =Z oo 2 F] =T-3-YU) o &) o} 7| = )-3-"| -2, 3~
t}olgtol =2y 2 u] = [4,5-d]9 v H-4(1H)-2>2] A=

\/\/

M2 /Ji:li%hb BN oSN
= L\ /L:I:L§o TFAMSA w/LiIiL§o
N D|PEA/D|V|SO N MC k I~

A 1
(9)-5-((1-(8-F22-1-84-2-d-1,2-t}o]slo] = Zolo] 2 Fm&-3-A) o &) o}n| ) -1-(4-H EA Wl 2 )-3-H &]
-2.3-tolslolE 2 u gln| E[4,5-d] ¥ g P H-4(1H)-=2] AZ*

7] Al 349 @A 4ol A AFF 5-F22-1-(4-wEA WA )-3-wE-2, 3-t}e] o] =2 b 2| v = [4,5-d] 7] 2]
1 H-4(1H) -2 20 mg(0.063 mmol), (S)-3-(1-o}nwo&)-8-F2 2 -2-HJo}o]AFEA-1(2H)-2 19 mg(0.063
mmol)& ARESEe] 7] AAle] 349 @A 59 FUT AXWHOR 3I§E (S)-5-((1-(8-FR2-1-54-2-7d-
1,2-tho]ste| E&ofo] AT -3-d) o &) o] 1 ) - 1-(4-w| S A Wl A ) -3-w| & -2 3-T}o] slo] =2 9] 2 W = [4, 5-
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[1475]

[1477]

[1478]

[1479]

[1481]

[1482]
[1483]

[1484]

[1485]

[1487]

[1488]

[1489]

S=53 10-1845931
d19 8 H)9-4(1H)-< 30 mg(0.052 mmol, 82% 4&)< A3t w4 uAZ AL},

I NIR (300 MHz, CDCl3) & 9.16 (d, J =7.8 Hz, 1H), 8.06 (s, 1H), 7.43-7.54 (m, 8H), 7.32 (d, J =8.6

Hz, 2H), 7.22 (d, J =8.4 Hz, 2H) 6.56 (s, 1H), 4.87 (t, J =7.1 Hz, 1H), 4.75 (s, 2H), 4.47 (s, 2H),
3.80 (s, 3H), 2.91 (s, 3H), 1.38 (d, J =6.8 Hz, 3H).

A 20 (9)-5-((1-(8-F22-1-§-2-Fd-1,2-T}o|slo| =R olo] 4~ F|EF-3-U ) o &) o} 1] 1 )-3-W| &l -2 3-T} 0]
slol= 2y eu E[4,5-d] ¥ u]d-4(1H)-22] A=

A7 GA 10l AxF (S)-5-((1-(8-F R 2-1-54-2-3d-1,2-t}o]lo]| = 2 olo] A F el -3- ) o & ) o} 1] 1 ) -
1-(4-H| = A A)-3-w &l -2, 3-TFo] slo]| = 2] 2] u| 2[4, 5-d ]3] 2 v P-4 (1H)-< 30 mg(0.052 mmol)S A}M&3}e]
Al 19] @A 83 L3 Axior 3gE (9)-5-((1-(8-FZ2-1-%4-2-5d-1,2-t}o] glo] = Zo}o] &
Y-3-9) o el)o}n| = )-3-w|el-2 3-tlo]to]| =2y )| [4,5-d] ] & H-4(1H)-& 22 mg(0.048 mmol, 92%

=
G wgle) Al A9

' NMR (300 MHz, CDCl3) & 9.07 (d, J =6.4 Hz, 1H), 7.92 (s, 1H), 7.36-7.51 (m, 7H), 7.29-7.32 (m, 1H),

6.55 (s, 1H), 6.11(brs, 1H), 4.85 (t, J =7.9 Hz, 1H), 4.73 (s, 2H), 2.99 (s, 3H), 1.38 (d, J =7.2 Hz,
3H).

<A Ao 39> 3-HlE-5-((1-(2-uld A =d-3-Y) o) o}n| 2)-2,3-t}o| o] == ¥ g u]| = [4,5-d] o] ] v] dA-
4(1H)-29 A=

e kt& %

N/
O 0 TFAMSA
" DIPEADMSO NH

/\
ﬁ*
NS o
S
/ =
X \
o

A 1 1-(4-HEAM ) -3- & -5-((1-(2-H d F el -3-2) o &) oln] 1-)-2 3-tholslo]| =29 2 n| 1[4, 5-d] 7]
ue-4(10)-22] A%

7] Aol 349 BA 4o A A xF S-ERE2-1-U4-HEANE)-3-H e -2, 3-t}o]sto] 23] W] [4,5-d] T ]
v d-4(1)-2 8 mg(0.025 mmol), 1-(2-¥ldF=H-3-L)oek-1-0}71 7.5 mg(0.030 mmol)S 7] AAld 342
WA 58} Y AxHH R E 1-(4-mEAAA)-3-HE-5-((1-(2-H I F=5d-3-9) ol D) o}H] :2)-2,3-T}
ojstol = d] W] % [4,5-d] 3] Z] M H-4(1)-2 10 mg(0.019 mmol, 75% +&)& =i A= AU},

I NR (300 MHz, CDCly) & 9.39 (d, J =7.2 Hz, 1H), 8.25 (s, 1H), 8.15 (d, J =9.3 Hz, 1H), 8.01 (s,

1H), 7.83 (d, J =8.6 Hz, 1H), 7.76 (d, J =7.2 Hz, 2H), 7.68-7.70 (m, 1H), 7.47-7.54 (m, 5H), 7.22 (d,
J =8.6 Hz, 1H), 6.85 (d, J =8.6 Hz, 2H) 6.64 (t, J =7.2 Hz, 1H), 4.75 (d, J =6.5 Hz, 2H), 4.47 (s,
2H), 3.79 (s, 3W), 2.93 (s, 3H), 1.47 (m, 3H).

oA 20 3-wEl-5-((1-2-FdF=A-3-) &) o}n - )-2 3-t}o]slo] = 2 3] 8] 1] = [4,5-d] I & 7] T -4(1H) - 2]
Az
A7 A 1ol AR 1-(4-dEA ) -3- ' -5-((1-(2-9 L A =8 -3-Y) ol &) o}n] =) -2, 3-T}o] &Fo] = 2 1]

0

v % [4,5-d] 9 7 P-4(1H)-< 10 mg(0.019 mmol)S AF&ste] AAd 19 @7 87 U3 AxwhHo=w 38
B 3-wE-5-((1-(2-Ad FEa-3-2) o &) oln| = )-2 3-Tho|slol =2 H g m = [4 5-d]FFmd-4(1H)-& 6
mg(0.015 mmol, 78% F&)S Mol uAE ATt

HONMR (300 MHz, CDCly) & 9.52 (d, J =6.1 Hz, 1H), 8.21 (s, 1H), 8.14 (d, J =8.8 Hz, 1H), 7.92(brs,

1), 7.83 (d, J =7.5 Hz, 1H), 7.69 (d, J =8.1 Hz, 3H), 7.48-7.59 (m, 5H), 5.65 (t, J =6.8 Hz, 1H),
4.78(brs, 2H) 2.99 (s, 3H), 1.44 (d, J =6.8 Hz, 3H).
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[1491]

[1492]

[1493]

[1494]

[1495]

[1497]

[1498]

[1499]

[1501]

[1502]

[1503]

[1504]

S=50l 10-1845931

<AAd 39-1> (S)-3-mlEd-5-((1-(2-HdFA=H-3-Y) ol g ) o} 2)-2,3-t}o|3lo| =23 gl v = [4, 5-d] 3 ] v| -
4(1H)-29] A=

\ /\ e

NH, )jig \ /\ ~ /\

P O . )I&o  TFAMSA )jj&
O =N " DIPEADMSO NH P

X O g
X p
S 10 (9)-5-((1-(2-g 9 F = a-3-2D) o &) o}n] i) -1-(4-w| EA &) -3-W & -2 3-t}o]3}o] = 23] g m] £ [4,5-
dlg g d-4(1)-22] A=
(S)-1-(2-AdF=A-3-D) ol &olrl e AMES AS Aslals 7] AAle 349 ©hA 58} TS AZYHoZ
Faste] sEE (S)-5-((1-(2-AldF=d-3-4) ])ﬂﬂ#)liiﬂ Al A )-3-| El-2, 3-T}o) 3ho] = = 7 &) v

T[4,5-d]1¥ 2 m H-4(1H)--& 84 mg(0.15 mmol, 99% F&)< Ik AE ATt

' NMR (300 MHz, CDCl;) & 9.39 (d, J = 7.8 Hz, 1H), 8.23 (s, 1H), 8.44 (d, J = 8.1 Hz, 1H), 8.08 (s,

M), 7.82 (d, J = 7.8 Hz, 1H), 7.75 (d, J = 7.8 Hz, 2H), 7.69-7.64 (m, 1H), 7.53-7.43 (m, 4H), 7.21
(d, J = 8.4 Hz, 1H), 6.85 (d, J = 9.0 Hz, 2H), 5.67-5.62 (m, 1H), 4.74 (d, J = 8.4 Hz, 2H), 4.47 (s,
2H), 3.79 (s, 3H), 2.92 (s, 3H), 1.40 (d, J = 6.5 Hz, 3H).

9 20 (§)-3-"E-5-(1-C-FdFA=H-3-d)o|g)o}r]x)-2,3-t}o]slo] E 2 H 2] v = [4,5-d | ¥ 2] P] D -4(1H) -
29 Az

($)-5-((1-(2- Jﬂé% d-3-)oll D) opr| =) -1-(4-w| F A A )-3-w[ D -2, 3-t}o] so] =2 F] | 1] L[4, 5-d] 7] 2] 7]
d-4(1D) -5 AR&gH ﬁ% ALatar= 7] Ao 349 oA 63 T Ao Feste] 3 (9)-
3-mg-5-((1-(2-FdFA=U-3-2) o &) o}n| - )-2 3-tho|slo] =2 F 2w = [4,5-d] T 2] v P-4 (1H)-& 52
mg(0.12 mmol, 99% <+&)<S 3}k A= AU},

l

I NMR (300 MHz, CDCl3) & 9.31 (d, J =6.9 Hz, -1H), 8.22 (s, 1H), 8.13 (d, J = 7.7 Hz, -1H), 7.93 (s,

M, 7.82 (d, J = 7.7 Hz, -11), 7.75-7.64 (m, 3H), 7.53-7.43 (m, 4H), 6.71 (s, -NH), 5.66-5.56 (m,
1), 4.69 (s, 2H), 2.98 (s, 3H), 1.41 (d, J = 7.4 Hz, 3H).

<AAld 40> (9)-5-((1-(4,8-Tho] E22-1-52-2-7d-1,2-Tho| 30| E2o}o| &F 5 -3-9) A &) o] =)-3-w]
g-2,3-tolgto| =2 ¥ gu]| £[4,5-d] ¥ g 7| D-4(1H)-29] A=

\/\/

l:\|H2 Cl k)jig \ /\ ~ /\
- t&o e t&
N ~ DIPEADMSO kN NH ClI NH ClI
DR m m
o)

N N
©/ o < ©/
9A 1 (9-5-((1-(4.8-golF22-1-E4r-2-ddFEd-3-d) o &) oln ) -1-(4-H EA Wl &) -3-1 &l -2 3-t}
olslol =y =4 5-d]FEnd-4(0) -2 A%
(S)-3-(1-o}m] =0l & )-4 8-T}o]3lo| =2 -2-F dolo] 2 HA-1(2)-& ALE3 AL AQstas A7) AAq

349] T 59 SUd AFWHo T Fahslo] (S)-5-((1-(4,8-TFo]| R 2 -1-22-2-Hd 7 E2-3-2 ) ol &l )o} 7]
1)-1-(4-HE A 2 )-3-1| & -2, 3-t}o|slo| = &2 3] 2] | L [4,5-d] 9] &) 1] P-4 (1H)-&-& ATt
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[1505]

[1507]

[1508]

[1509]

[1511]

[1512]

[1513]

[1514]

[1515]

[1517]

[1518]

[1519]

[1521]

S=50l 10-1845931

' NR (300 MHz, CDCls) & 9.54 (br d, J = 6.6Hz, 1H), 8.09 (s, 1H), 7.97 (dd, J = 7.7, 1.5Hz, 1H),

7.75 (br d, J = 7.7Hz, 1), 7.46-7.61 (m, 6H), 7.15-7.21 (m, 3H), 6.80-6.87 (m, 2H), 4.97-5.05 (m,
1H), 4.72 (s, 2H), 4.39-4.47 (m, 2H), 3.78 (s, 3H), 2.88 (s, 3H), 1.60 (d, J = 7.2Hz, 3H).

WA 20 ()5-((1-(4,8-To] F=2-1-% 42 3] d-1,2-Tfo] sfo] =2 o}o] 47 35 9-3-Q) o &) ol 1] 1) -3-vi] -
2.3-tolglo] Ex s e]n] e [4,5-d] 7 2] v ¥l-4(1)-£-0] Az

(8)-5-((1-(4,8-Ho] 2 2-1-52-2-A d 751 -3-) D) opv| 1)~ 1-(4-¥i| S A A )-3-vi -2, 3-t}o] sfo] =
2y =4, 5-d] 9 E4D—2& AR RS Alefstas 47 AAld 349 W 64 TAT AEEHLe
= Fdstel (5)-5-((1-(4,8-Ho] F R R2-1-54-2-3d-1,2-t}e] sfo] ERofe] 27w d-3-) ol &) o] =) -3-7]
-2, 3-tolgto| m R T v = [4, 5-d ] 2] v -4 (1) —2-& AT

' NMR (500 MHz, CDCls) & 9.48 (br s, 1H), 7.98 (dd, J = 8.1, 0.9Hz, 1H), 7.96 (s, 1H), 7.74 (d, J =
7.8Hz, 1H), 7.49-7.61 (m, 5H), 7.18-7.21 (m, 1H), 6.70 (br s, 1H), 4.96-4.50 (m, 1H), 4.67-4.72 (m,
oH), 2.98 (s, 3H), 1.62 (d, J = 7.2Hz, 3H).

<AAlo 41> (S)-5-((1-(5-ZTF L 2-4-£2-3-¥d-3,4-T}o]| 3| EE2AYEH-2-Y) T2 g )o}r] 1 )-3-H| -2, 3~
tholslol =2 g n 2[4, 5-d] 9 v d-4(1H)-29] Az

\/\/

NH, )jig BN N HN
\/YN L )I&o TFA/MSA Nl)ij&o
" DIPEADMSO LN/
W WN
N
ORE:
A 1

(9)-5-((1-(5-ZF 2 #-4-2 4~-3-Hd-3 4-t}o]sto| =2 JUEH-2-A) TR ) o}n| - )-1-(4-W EA wl &) -3-H &
-2.3-Trolsto| =2 v gn & [4,5-d] 9 g P-4(1)-L9] A=x

(8)-2-(1-opp| ez 2 8)-5-EF ¢ 2-3-d| d A ST -4(3H) -2 AH83 A& AlSlstare 7] AAldl 349] w7
59} A Axwor Fadte] (5)-5-((1-(5-FF L 2-4-5A4-3-9d-3 4-tho|sle| ma T pE-2-U) 2 2
ol )-1-(4-H EA w2 )-3-1| el -2 3-T}olslo| =2 g nE[4,5-d] v d-4(1H)-& 91 mg(0.15 mmol,
98% F&)S BIRKA AR AT,

' NR (300 MHz, CDCl;) & 9.43 (d, J = 9.4 Hz, 1H), 8.02 (s, 1H), 7.66-7.45 (m, 6H), 7.31-7.28 (m,

), 7.21 (d, J = 7.4 Hz, 2H), 7.11-7.05 (m, 1H), 5.01-4.96 (m, 1H), 4.74 (s, 2H), 4.45 (s, 2H), 3.79
(s, 8H), 2.91 (s, 3H), 1.93-1.75 (m, 2H), 0.86-0.82 (m, 3H).

A 20 (9)-5-((1-(5-ZFFL2-4-8-3-Hd-3 4-T}o|slo| = 2 £ -2-A) X 2 3 ) o} )-3-H &l -2, 3-T} o]
3fo 1Ci4ﬂuu[4 5-d]Fgud-4(0ID)-22] Az

($)-5-((1-(5-FF L E-4-F4-3-7d-3 4-T}olglo| ER2 H £ -2-Y) T2 F ) o} 1| 1 )-1-(4-H| S A Wl A )-3-7 &
-2,3-trolsto| =2 Yr E[4,5-d]F Y d-4(1D) -5 A3 AS ALstaes A7) A6 349 @A 63 &
A3k AxRlor FPslo] 3FE (9)-5-((1-(5-FF L 2-4-84-3-7d-3 4-to]dlo| 2 A UYZE-2- )T 2
d)opr| 1)-3-H -2, 3-t}o]ete] B2 9 g W = [4,5-d] F | d-4(1H)-2 55 mg(0.12 mmol, 99% T&)<S 3IQEA
IAZ AU},

I NR (300 MHz, CDCl3) & 9.35 (d, J = 8.2 Hz, 1H), 7.88 (s, 1H), 7.69-7.62 (m, 1H), 7.57-7.50 (m,

4H), 7.44-7.41 (m, 1H), 7.30-7.28 (m, 1H), 7.11-7.05 (m, 1H), 6.28 (s, 1H), 4.83-4.91 (m, 1H), 4.70
(s, 2H), 2.98 (s, 3H), 1.92-1.75 (m, 2H), 0.87-0.82 (m, 3H).

<HA 42> (5)-5-(2-(5-F22-4-52-3-¥d-3 4-TolgPo| =2 AYEA-2-A) 9 &2 d-1-4)-3-H€-2,3-1}
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[1522]

[1523]

[1524]

[1525]

[1527]

[1528]

[1529]

[1531]

[1532]
[1533]

[1534]

S=50l 10-1845931

olgte| == ¥ g w| = [4,5-d] ¥ g rH-4(1H)-2] A=

\/\/

Ty B0 T e 55
SRR @ﬁj QXQ

A 1 (§)=5-(2~(5-F R B-d-5a-3-vd-3 4-tfolefo] ER A pE Rl -2-Q) v e ¥l -1-)-1-(4-r SAI M)~

3-1g-2 3-toldlol =29 eu =4, 5-d]Hmd-4(1H)-22] AZx
(9)-5-22=2-3-vd-2-(FEgd-2-D) FAUEI-4H) -5 A}%z A& Aelstare A7) Al 349 G 5
9} A3 Az oz Faste] (S)-5-(2-(5-FRR2-4-24-3-7d-3 4-Tho]dlo| E 2} EH-2-) 7 S -
1-9)-1-(4-wW| EA &) -3-w & -2 3-t}o|slo| =2 ] g m] = [4, 5-d] 3 & 1| P-4(1H)-& 102 mg(0.16 mmol, 99%
)5 sk IA R AU

' NMR (300 MHz, CDCl3) & 8.03 (s, 1H), 7.75-7.73 (m, 1H), 7.60-7.50 (m, 5H), 7.41-7.38 (m, 1H), 7.16

(d, J = 7.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 4.90-4.64 (m, 1H), 3.79 (s, 3H), 3.72-3.65 (m, 1H),
2.89 (s, 3H), 2.38-2.28 (m, 1H), 1.86-1.76 (m, 4H).

A 2: (§)-5-(2-(5-F22-4-F45-3-¥d-3 4-T}o]slo| =2 £ -2-) 9 Eagl-1-)-3-H & -2, 3-t}o] 3}
ol==2y v =4, 5-d]¥HnH-4D-22] AZ

(9)-5-(2-(5-F 2 2-4-54-3-9d-3 4-t}o|sfo| =2 I L} E 7~

2,3-tpolsto| 22| v a4, 5-d] ¥ 2 v e -4 (1) -& AR RS Alelst G71 Aol 349 @7 63} B
3 Azxgygor Fdste] FFE (9)-5-(2-(5-FR2-4-54-3-9d-3 4-to|slo| =2 F}E A -2-A ) 9] Z8] T~
1-¢)-3-wl&-2,3-t}olslo| == g u| = [4,5-d] 9] 2] "] -4 (1H)-= 58 mg(0.12 mmol, 99% &) FFA LA
2 AT,

2-4) Y el d-1-9)-1-(4-m| S A ¥l ) -3-m & -
Il A

1

E

'H MR (300 MHz, CDCl3) & 7.91 (s, 1H), 7.71-7.69 (m, 1H), 7.58-7.48 (m, 5H), 7.40 (d, J = 7.5 Hz,

2H), 7.25-7.23 (m, 1H), 4.72-4.68 (m, 1H), 4.56 (s, 2H), 3.90-3.81 (m, 1H), 3.62-3.53 (m, 1H), 3.32-
3.25 (m, 2H), 3.05 (s, 3H), 2.31-2.24 (m, 1H), 2.10-2.09 (m, 2H), 1.84-1.75 (m, 1H).

<AAd 43> (9)-5-(2-(5-FE22-4-52-3-(FFP-3-9)-3,4-to|slo| =2 HAUET-2-d) 9 2 d-1-Y )-3-7]
"-2, 3-tho|to| == gu| =[4,5-d] ¥ & v d-4(1H)-L9] A=

\/\/

NH L:lt]:ij \ /A\ P
N )f TFAMSA _ )I&
‘ N DIPEA/DMSO T me
bz (0] Cl \T/J;::> \7//1:::>
N AN
@W“@ @%
|
N

¢l o
A 10 (8)-5-(2-(5-BRE-4-F4-3-(J g TU-3-9)-3 4-Tpo|gto]| 2 I r}ER1-2-9) 9] F el Wl -1-9)-1-(4-7]

EA A )-3-wEl-2 3-t}o]to| = w2 b g u| = [4,5-d] I H]H-4(1) -2 A=
(8)-5-F 2 2-3-(J2|d-3-)-2-(F &2 d-2-D) AUE--AGH-&& A A& AQlstas 7] dAld 34
o] &7 59} A3 AxWHoR Pt (9)-5-(2-(5-FRE-4-24-3-(¥gd-3-9)-3,4- u}o]é} =2
Zd-2-A) v Ed-1-Y)-1-U-dEA ") -3-1 & -2, 3-t}o] dto| = 2] & v = [4,5-d] ¥ 2] v] -4 (1H) -2 106
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[1535]

[1537]

[1538]

[1539]

[1541]

[1542]

[1543]

[1544]

[1545]

[1547]

[1548]

[1549]

S=53 10-1845931
mg(0.17 mmol, 99% &) 3FkA uAZ AT},

I NIR (300 MHz, CDCl3) & 9.04 (s, 1H), 8.76 (d, J = 3.5 Hz, 1H), 8.54 (s, 1H), 8.12-8.00 (m, 3H),

7.61-7.40 (m, 7H), 7.17-7.14 (m, 2H), 6.84 (d, J = 8.5 Hz, 2H), 4.90-4.64 (m, 1H), 3.87-3.83 (m, 1H),
3.78 (s, 5H), 3.60-3.53 (m, 1H), 2.89 (s, 3H), 2.37-2.30 (m, 2H), 1.87-1.79 (m, 2H).

A 2t (S)-5-(2-(5-FR&E-4-£4-3-(F g d-3-9)-3 4-tlolsto| =2 F}EA-2-) 9] Z 7 d-1-Y)-3-H &l -
2.3-t}olglole 2 glu £ (4, 5-d]F v P-4(1H)-&2] A%

(8)-5-(2-(5-F 2 2-4-52-3-(H-3-9)-3  4-tfolso| =R A UEd-2-2) v E 2| d-1-2)-1-(4-v| S A Wl )~
3-vle-2,3-thojste| =&y g [4,5-d] 9 g u|d-4(1H) -5 AHEs 2§ AlLjstaie 7] Al 349 @A 6
3 A3 AxgHoer FPste] 3FgE (9)-5-(2-(5-FRE2-4-54-3-(9 g -3-9)-3,4-t}o]slo| =2 L} =
-2-9) 9] S d-1-9)-3-1&-2,3-tho|sle| =2 9 gl m| L[4, 5-d] 7] 2] 1| P-4 (1H)-& 59 mg(0.12 mmol, 99% <
£)S kA mAZ Ao

1
H NMR (300 MHz, CDCl;) & 9.04 (s, 1H), 8.77-8.74 (m, 2H), 8.53 (s, 1H), 8.12-8.06 (m, 2H), 8.00 (s,

1H), 7.63-7.50 (m, 7H), 7.46-7.40 (m, 2H), 7.19-7.12 (m, 2H), 6.84 (d, J = 8.5 Hz, 2H), 4.87-4.67 (m,
2H), 4.36 (s, 2H), 3.60-3.53 (m, 1H), 2.89 (s, 3H), 2.39-2.27 (m, 2H), 1.87-1.79 (m, 2H).

<AAld 44> (S)-5-(2-(5-FZZ-3-(3-FEF L 2Y)-4-$4-3,4-Tolgle| =2 AUEU-2-A) F EU-1-%)-3-
g-2,3-tjo]ato| =29 2| £ [4,5-d] ¥ 2 v H-4(1H)-& 9] A=z

PMB\,/\ P

NH k)I& \ /\ - HN/\N/

= N
F N DIPEA/DMSO kN/ N
\©/ o i N@
N
N F
; ff ; E r

A 10 (8)-5-(2-(5-F22-3-(3-ZF 0 27 d)-4-%4-3.4-T}oFol =2 AUEH-2-) A =S Pd-1-9)-1-(4-
HEA M A)-3-wE-2,3-t}o|slo| =2 vl 2 u] =4, 5-d]H ] Hd-4(1H)-2] A=

($)-5-F2EZ-3-(3-ZF =25 d)-2-(FEZHA-2-) AFZHA4CH) -2 AL AL ALstars 7] AA o
34 @A 59} TAF AzLHow FHdte] (9)-5-(2-(5-FRE-3-(3-FF L2 H)-4-54-3, 4-t}o] o] =
FAUEd-2-A) 9 Zd-1-Y)-1-(4- EA N2 )-3-v| & -2 3-t}o|slo| = 25 2| =[4,5-d] 3] | v -4 (1H) -2
102 mg(0.16 mmol, 99% &) 3}k A Z AU},

' NMR (300 MHz, CDCl;) & 8.06-8.03 (m, 1H), 7.61-7.40 (m, 4H), 7.42-7.39 (m, 1H), 7.27-7.14 (m, 3H),

7.07-6.98 (m, 1H), 6.84 (d, J = 8.4 Hz, 2H), 4.85-4.69 (m, 2H), 4.37 (s, 2H), 3.87-3.83 (m, 1H), 3.78
(s, 3H), 3.56-3.48 (m, 1H), 2.90 (s, 3H), 2.32-2.24 (m, 1H), 2.12-2.07 (m, 1H), 1.87-1.76 (m, 2H).

A 20 (9)-5-(2-(5-FRE-3-(3-FFQ2H)-4-54-3 4-tjo]dlo| =2 A} -2-A)F Fd-1-)-3-H &
-2.3- E}o1o}o1cg4auu[4 5-d]Fgu -4 -2 Az

()-5-(2-(5-F R R-3-(3-ZF 0 2Hd)-4-5 4-3 4-t}o|Glo] = 2 I} E-2-9 ) 1] =2
A)-3-wgd-2, 3-ttolsto] =2 I | = [4,5-d] W] T-4(1])-&& AHES RS Astaes 7] AAld 349 &

Al 63} FAF Ao FRst] HIE (5)-5-(2-(5-FER-3-(3-FF 22 uH)-4-524-3,4-T}0] o}O]Ci
AUEd-2-d) 9 2 d-1-)-3-we-2 3-t}o]sto| =2 g v = [4,5-d] F v d-4(1D)-2 60 mg(0.12 mmol,
99% F&)S ek AR ATt

O

o

-1-)-1-(4-m S A

I NMR (300 MHz, CDCl3) & 7.95-7.91 (m, 1H), 7.57-7.38 (m, 5H), 7.24-7.19 (m, 1H), 7.07-6.98 (m, 1H),

6.13-6.10 (m, 1H), 6.02-6.00 (m, 1H), 4.79-4.37 (m, 1H), 4.66-4.53 (m, 2H), 3.79-3.70 (m, 1H), 3.07
(s, 30), 2.38-2.32 (m, 1H), 2.13-2.01 (m, 2H), 1.95-1.82 (m, 2H).
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[1551]

[1552]

[1553]

[1554]

[1555]

[1557]

[1558]

[1559]

[1561]

[1562]

[1563]

[1564]

SS=50l 10-1845931

<AAd 45> (S)-5-(2-(5-EEF4-52-3-(m-EF)-3,4-t}o)3lo| =27 U= -2-Y) I 2 d-1-9)-3-1 &~
2,3-t}ol ol =23 U £ [4,5-d] 3 2] v d-4(1H)-29] A=

\/\/

NH /Li1j£> \ SN HNT SN
H N |\
= TFA/MSA N| S (6]
DIPEA/DMSO k‘/

*ﬁ X,
SSCS v

GA 1 (9)-5-(2-(-F2 &4 -3-(n-EH)-3 4-Tolslo| =2 AU -2-¢H) 9 E2]d-1-)-1-(4-H EA ¥l

2)=-3-w"-2, 3-tpolsto| = m v g u] = [4,5-d] ¥ 2] I-4 (1) -=2] A=

(9)-5-F22-2-(FEYU-2-9)-3-n-EL AV ETAGI -2 A8 A& ALstas 7] AAd 349 @A
59 U AxPYor FYPdte] BE (5)-5-(2-(5-FRE4-52-3-(n-EH)-3 4-tfo|sto| E = A pE 7l -2-
D) I Ed-1-9)-1-(4-H S5 A H)-3-H D -2, 3-tho]ste| = w9 2] m] 1= [4, 5-d | 9] 2] M -4 (1H)-=2= 95 mg(0.15
mmol, 95% &)< Sk 1A= AU,

I NMR (300 MHz, CDCl3) & 8.04 (d, J = 6.3 Hz, 1H), 7.56-7.44 (m, 4H), 7.41-7.38 (m, 2H), 7.30 (d, J

= 7.6 Hz, 1), 7.16 (d, J = 8.5 Hz, 2H), 7.04-7.02 (m, 1H), 6.84 (d, J = 8.5 Hz, 2H), 4.81-4.71 (m,
3H), 4.37 (s, 2H), 3.86-3.81 (m, 1H), 3.78 (s, 3H), 3.56-3.51 (m, 1H), 2.89 (s, 3H), 2.76-2.72 (m,
1), 2.42 (s, 3H), 2.33-2.26 (m, 1H), 2.13-2.07 (m, 2H), 1.84-1.76 (m, 1H).

S 2 (9)-5-(2-(-FR2-4-F4-3-(n-E2)-3 4-to|slo| =2 Y= -2-A)H Eg|d-1-d)-3-1El-2,3-1}

olslol=my ] =[4 5-d]FEnd-4(00)-22] A%

(8)-5-(2-(5-F B R-4-52-3-(n-5Z)-3, 4-tholslo| == A 5 e -2-) 9| S| ©-1-2) - 1-(4-v| A d ) -3~
HEl-2 3-tholalol = 2yl g u| = [4,5-d] ¥ 2 v P-4 (1) -&< A}o o A& xﬂs’%o}it 1 e 349 A 67}
TLE Az or FAst] HFE (9)-5-(2--FREZA-FA-3-(n-EH)-3,4-Tho]Fo| =2 %4»}531—2—01)
58 d-1-d)-3-vE&-2 3-vo|slo]| =2 32| =[4,5-d] 7 v d-4(1) -2 60 mg(0.12 mmol, 99% +&)S 3}
QEA AR AT}

' NMR (300 MHz, CDCls) & 7.88 (s, 1H), 7.49-7.44 (m, 4H), 7.41-7.37 (m, 2H), 7.30-7.27 (m, 1H), 7.03-

7.01 (m, 1H), 4.78-4.75 (m, 1H), 4.61-4.53 (m, 2H), 3.73 (s, 2H), 3.05 (s, 3H), 2.41 (s, 3H), 2.35-
2.31 (m, 1H), 1.88-1.81 (m, 2H).

<A 46> (S)-5-(2-(8-FEE-1-&4-2-3d-1,2-To| o] ERo}o| A FA HU-3-U)J E H-1-Y)-3-Hd-
2,3-tpo|sto| =2 gl | w] £ [4,5-d19 2] v D-4(1H)-2] A=

~\ SN

/ltI:iQ‘ \ NN

k [¢] TFA/MSA
DIPEA/DMSO MC

N

~

N
N
N
Cl (o] \©
A 1 (S)-5-(2-(8-F2Z-1-84-2-7d-1,2-t}o|slo] = Zolo] A7 EAU-3-) I EF H-1-U)-1-(4-H FA| W

A)-3-vel-2,3-golslol =25 2] = [4,5-d ]| ¥ 2 u]H-4(1H)-=2] Ax

(8)-8-2mz2-2-7d-3-(J Z&d-2-d)oto| AT 5d-102M-& AT A& Astas 47] AAlel 349 @
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[1565]

[1567]

[1568]

[1569]

[1571]

[1572]

[1573]

[1574]

[1575]

[1577]

[1578]

S=50l 10-1845931

Al 59} YT AxWHor 3o IJFE (9)-5-(2-(8-FRE-1-Z4-2-Hd-1,2-t}o]gfo| = Rolo| A F =
-3-) ¥ 2 Y-1-)-1-4-wEA W& )-3-W & -2 3-t}o] o] = 2] v = [4,5-d] 3 & v d-4(1H) -2 97
mg(0.16 mmol, 99% &)< 3k wAZ AUTT.

I NMR (300 MHz, CDCl3) & 8.16 (s, 1H), 7.70-7.47 (m, 6H), 7.38 (s, 2H), 7.33-7.30 (m, 2H), 7.19 (d, J

= 8.6 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 6.72 (s, 2H), 5.03-4.91 (m, 2H), 4.72-4.53 (m, 2H), 4.25-4.12
(m, 2H), 3.79 (s, 3H), 3.12-3.04 (m, 1H), 2.96 (s, 3H), 2.05-1.95 (m, 2H), 1.87-1.79 (m, 1H).

olstol =2yl g|u] = [4,5-d]F g rHd-4(1)-22] A=

(8)-5-(2-(8-F R R-1-F-2-3d -1, 2-T}o] sfo] = Rofo| 7] 5 -3-2) 9 F 2| T -1-2 )~ 1-(4-H 5 A ¥l &) -3-v]

g-2,3-tholsto| =2 9 g v E[4,5-d] W H-4(1H)-& A& AS AQstas 7] Ard 349 oA 63
FAE Axwgor Faste] FFIE (9)-5-(2-(8-FRE-1-54-2-7d-1,2-tho]gto| ERolo] 47 = U-3-4)
v Egd-1-9)-3-mE-2,3-tolste]l =292 n| 2[4, 5-d] ¥ F v D-4(1H)-2 58 mg(0.12 mmol, 99% +&)S 3}
A A2 ATt

S 20 (8)-5-(2-(8-FRR-1-8 5291, 2-tolsfo] ERolo] 2739 -3-9)) ] B H-1-9)-3-v] -2 31}

1
H NMR (300 MHz, CDCl;) & 8.05 (s, 1H), 7.65-7.46 (m, 4H), 7.37-7.29 (m, 4H), 6.65 (s, 1H), 6.03 (s,

1H), 5.01-4.98 (m, 1H), 4.77-4.73 (m, 1H), 4.48-4.44 (m, 1H), 4.20-4.10 (m, 1H), 3.10 (s, 3H), 2.05-
1.96 (m, 2H), 83-1.60 (m, 2H).

<AAN 47> (S)-5-(2-(5-FER2-4-84-3-¥d-3,4-To]3lo| =2V E2[2,1-f][1,2,4] Eo}-2-Y) M EF
-1-9)-3-Hg-2,3-t}o| 3lo| == 3] g u| = [4,5-d ]9 g M| D-4(1H)-=2¢] A=

\/\/

. ﬁg NP

<\A—(/N\N N " JWA/& TFAIMSA )I&
N = DIPEA/DMSO MC

oY @ %@

9 1 (9-5--(5-F22-4-85-3-¥d-3 4-t}olslo|= 2y =2 [2 1-f][1,2 4] E]o}x-2-) v =&t
1-2)-1-(4-vEA W) -3-v el -2 3-t}oldto] =2 g v £ [4,5-d]F] & v]d-4(1H) -2 A=

A7) A 349 @A 4ol A xF 5-FRZ-1-(4-WEFA A )-3-ve-2, 3-tlo| o] ==y | u] £ [4,5-d] 7] 2]
v e-4(1H)-& 20 mg(0.064 mmol), (S)-5-FEZ-3-#Hd-2-(IZgl-2-)F==[2,1-f][1,2,4]Ego}x-
4(3H)—2 20 mg(0.064 mmol)& AH&3te] A7) AAld 349] @A 59 FU3 AZYHOZ 35t FFE (9)-
5-(2-(5-F R 2-4-&4-3-9d-3 4-to|slo| =29 =2 [2,1-][1,2 4] Ego}d-2-) I S d-1- )—1—(4—uﬂ
Al )-3-m"-2, 3-to| stol =2 T 2w %= [4,5-d] 9] 2] 1] P-4 (1H)-= 35 mg(0.059 mmol, 93% F8&)& 3kE
TAZ A}

' NR (500 MHz, CDCl;) & 8.14 (s, 1H), 7.74 (d, J = 7.7 Hz, 1H), 7.49-7.61 (m, 3H), 7.17-7.28 (m,

4H), 6.87 (d, J = 8.5 Hz, 2H), 6.44 (d, J = 2.8 Hz, 1H), 4.73-4.91 (m, 3H), 4.35-4.44 (m, 2H), 3.82
(s, 3H), 3.72(brs, 1H). 3.58(brs, 1H), 2.90 (s, 3H), 2.26(brs, 1H), 2.09 (s, 1H), 2.02-2.08 (m, 1H),
1.79-1.87 (m, 1H).

9 20 (9)-5-(2-(5-F2F2-4-82-3-Fd-3 4-T}o|Fle| ER2H 22, 1-{][1,2, 4] Ed] o} x-2-) I 2] gl
1-9)-3-vel-2 3-t}o]sto| =2 g v =[4,5-d]F ] d-4(1H) -2 Ax=

71 DA 1ol Az (9)-5-(2-(5-F R 2-4-52-3-7d-3 4-t}olsto| =R 3| 2 [2,1-f][1,2,4] Eg]opz]-2-
) ¥ E 2 -1 - 1-(U-m S A ) -3-m -2, 3-rfol st 2 v 2l | ke [4, 5-d ] 2 e W -4(1H) -2 35 mg(0.059
mmol )& ARE-3te] 7] AAldl 349 @A 62 FUA AZYHOR st e (5)-5-(2-(5-FREA-F&

A
[e)
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[1579]

[1581]

[1582]
[1583]

[1584]

[1585]

[1587]

[1588]

[1589]

[1591]

[1592]

[1593]

S=53 10-1845931
-3-#d-3,4-t}olto| =2 M E 2 [2,1-f][1,2,4] ER]o}r-2-d) 9 E2]d-1-)-3-HE-2 3-t}o|slo]| =2 9 2l v &=
[4,5-d]9) )" H-4(1H)-& 11 mg(0.023 mmol, 39% F&)& =M 11

I NR (500 MHz, CDCl3) & 8.03 (s, 1H), 7.70 (d, J = 7.2 Hz, 1H), 7.48-7.60 (m, 3H), 7.25-7.27 (m,

1), 7.20 (d, J = 2.6 Hz, 1H), 6.43 (d, J = 3.0 Hz, 1H), 6.16(brs, 1H), 4.76-4.81 (m, 1H), 4.58-4.67
(m, 2H), 3.64-3.76 (m, 2H), 3.09 (s, 3H), 2.27(brs, 1H), 2.01-2.11 (m, 2H), 1.83-1.90 (m, 2H).

<A o] 48> (8)-7-0h] =-5-((1-(5-F 2 2-4-22-3-H9-3,4-T}o| Slo| 2 A1} ZA-2-Y ) o &) o} ] = )-3-v] &
-2,3-to|sto| =29 W £ [4,5-d] ¥ & v d-4(1H)-& 2] A=

PMB. NN

/'?Hz/u ~ )\)I& NG CPBA  NH.OH PM:\N\/\N/O _TFAIMSA _ g
@N\ﬂ;(%  DIPEADMSO Mes)\)ﬁ - MC IPA:THF HaN )‘\)Nj;i )I&

S SerB e
A 1 (S)=5-((=(5-F Z2-4-F4-3-9]'d-3 4-T}o| o] E 2 A fF el -2-91) ol &) op ] 2 ) -1~ (4= A il 51 ) -3~
mE-7-(A e 2 )-2, 3-tfolstol =R v el n] X [4, 5-d [ ¥ 2] M| H -4 (1) -] A=

5-EF R 2-1-(4-HEA W E)-3-w g -7-( 2 E] ©)-2,3-t}o|sto]| =29 2 v 2[4, 5-d] T & W] P-4 (1H) -2 40
mg(0.11 mmol, 1.0 B3} (S)-2-(1-otm| o &d)-5-F 2 2-3-HId A }ZD-4(3H)-= 40 mg(0.13 mmol, 1.2 &
s ARgste] A7 AAld| 349 ©@A 59 U AxHoR Faste] F3tE (S)-5-((1-(5-FERE-4-F4-
3-71d-3,4-thol ol =2 I E 7 -2-A) o &) o} 1| 1 ) - 1-(4-W| ZA Wl A ) -3-m & -7- (W H E] &.)-2, 3-T} o Slo| =&
g =[4,5-d]F ) H-4(1H)-2 65 mg(0.10 mmol, 94% F+&)= A A =E AU},

'H NIR (300 MHz, CDCl3) & 9.44-9.47 (d, J = 4.5 Hz, 1H), 7.69-7.72 (d, J = 8.0 Hz, 1H), 7.55-7.61 (m,

5H), 7.46 (s, 1H), 7.27-7.31 (m, 1H), 7.19-7.22 (d, J = 4.5 Hz, 2H), 6.84-6.87 (d, J = 8.6 Hz, 2H),
5.07-5.12 (m, 1H), 4.74 (s, 2H), 4.41 (s, 2H), 3.79 (s, 3H), 2.89 (s, 3H), 2.29 (s, 3H), 1.39-1.42 (d,
J=6.7Hz, 31).

9A 20 (9)-7-o-5-((1-(5-FERE-4-24-3-3d-3 4-t}oldlo] =2 HA}£e-2-A) o &) o}m] ) -1-(4-H &
Ald)-3-w¥l-2 3-t}o]sto| =2 b g u| = [4,5-d] I r]H-4(1H)-=2] A=

A7 A 1ol AxzE (S)-5-((1-(5-FRE-4-54-3-9d-3 4-to|slo] =2 F Y& -2-d) o &) o}m| 4 )-1-
(4-m| Z A )-3-w & -7- (M2 ¥ 2)-2,3-t}o]ste| == v 2] 2[4, 5-d | 9] g m| F-4(1) -2 65 mg(0.10 mmol)S
Abg-3lo] 2 A o 159] A 49} FL3 AP o 3EE (5)-7-0tn| -5-((1-(5-F 2 2-4-24-3-9d-3 4~
tholsto] =R A -2-2) ol e) o} 1 ) -1-(4-m| FA ¥l &) -3-m & -2, 3-T}o| sto| = 2 ¥] 2] W] 1[4, 5-d | 9] 2] m] -
4(1D)-2 52 mg(0.09 mmol, 73% &)= A A= AA}.

' NMR (300 MHz, CDCls) & 9.46-9.48 (d, J = 7.4 Hz, 1), 7.70-7.72 (d, J = 8.2 Hz, 1H), 7.42-7.61 (m,

5H), 7.29-7.31 (d, J = 7.8 Hz, 1H), 7.18-7.21 (d, J = 8.1 Hz, 2H), 6.83-6.86 (d, J = 7.8 Hz, 2H),
5.05-5.10 (m, 1H), 4.66 (s, 2H), 4.61 (s, 2H), 4.33 (s, 3H), 3.79 (s, 3H), 2.86 (s, 3H), 1.40-1.42 (d,
J =6.3 Hz, 3.

g9A 3. (-7} -5-((1-(5-F 2 Z-4-24-3-7d-3 4-go|slo]| = 2 F}=7-2-) o el )o}lr]| =) -3-H &l -
2.3-ttolslol = w2yl u] 2[4, 5-d]FdnPd-4(IH) -2 A%

271 A 200 AZ8E (S)-7-obn m-5-((1-(5-F R 2-4-24-3-Hd-3 4-To]Fo| =27 ) Z2-2-2) o &) o}
U 2 )-1-(4-W| EA ¥4 )-3-1| &l -2 3-t}o|slol =2 9 2 u] = [4, 5-d] 3 2] v ¥ -4(1H)-2 52 mg(0.09 mmol)S AF&
st Aol 19 W7 83 AT AXPHOR HFE (9)-7-0F0) e-5-((1-(5-F 2 2-4-5 %-3-5 D3, 4-T}0]
stol ER A g Rl-2-) ol d) obv 1) -3-vd-2, 3-rhol sfo| = T 2| = [4,5-d] 9] 2 v -4(1)-& 25 mg(0.05
mmol, 60% &)= 3A A= AT},

I NMR (300 MHz, CDCl3) & 9.41-9.43 (d, J = 7.9 Hz, 1H), 7.70-7.73 (d, J = 7.9 Hz, 1H), 7.44-7.62 (m,
5H), 7.29-7.36 (m, 2H), 5.01-5.06 (m, 1H), 4.74 (s, 2H), 4.60 (s, 2H), 2.94 (s, 3H), 1.40-1.42 (d, J =
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[1595]

[1596]
[1597]

[1598]

[1599]

[1601]

[1602]

[1603]

[1605]

[1606]

[1607]

[1609]

SS90l 10-1845931

6.6 Hz, 3H).

<A 49> (S)-T-oh]=-5-((1-(5-F 2 2-4-54-3- (92 d-3-9)-3,4-To| sfo| =2 AYEH-2-) ol &) o} ¥]
x)-3-Hg-2,3-t}olsto| =2 v g | £ [4,5-d] ¥ 2] v D-4(1H)-& 2] A=X

PMB. ~ ~

NN
PMB_ PMB_
NH, )NI\)\IKO NN NN NN
/\(/N N Mes Nl NS o mCPBA  NH,OH N‘)\ﬁo TFAMSA Nl)\rgo
= N _ DIPEADMSO MeS)\N/ H MC IPATHF " N7 “NH MC HoN" N7 O NH
J o ¢ AN AN ~AN
=z =z X =
N N Z N7
L o o «a J o «a

A 1 (9)-5-(U-(5-FR&-4-£4-3-(F g d-3-9)-3 4-tlo|sto]| = 2 F}ZE A -2-) o &) o} 1| 10 )-1-(4-H| =
A A)-3-wE-7-(H " E] ¢ )-2, 3-t}o]sto| = w vl g v X [4,5-d ]| 2 u] H-4(1H)-2] A=

(S)-2-(1-o}m o d)-5-F 2 2-3-(F 2| d-3-D) AUZ D43 -2>S AFE3I RS AlQstas A7) AA]d 489
A 17 S Ao s 35ty EgE (5)-5-((1-(5-F224-F42-3-(F g d-3-Y)-3,4-T}o|slo| =&
AvEd-2-)od)opn i) -1-(4-wW S A A )-3-m D-7-(H 2 E] . )-2,3-t}o] sto| =2 9] 2] v] 2[4, 5-d ] 9] 2] m] -
4(1H)-2 77 mg(0.12 mmol, 90% 4=&)S kA mAZ AST).

' NIR (300 MHz, CDCls) & 9.32-9.34 (m, 1H), 8.72-8.74 (m, 1H), 7.98-8.01 (d, J = 4.5 Hz, 1H), 7.59-

7.68 (m, 3H), 7.46-7.52 (m, 2H), 7.19-7.22 (d, J = 7.4 Hz, 2H), 6.84-6.87 (d, J = 7.9 Hz, 2H), 4.92-
4.98 (m, 1H), 4.74 (s, 2H), 4.42 (s, 2H), 3.79 (s, 3H), 2.88 (s, 3H), 2.35 (s, 3H), 1.45-1.48 (d, J =
6.4 Hz, 3H).

B 20 ($)-T-ohv]reo5-((1-(5- 22 B-d-%2-3-(]e]91-3-91)-3,4-Tho] o] = 2 31} e-p-91 ) o &) opv o)
1-(4-v] SA112) -3~ & -2, 3-}o| sfo] = 2 5] 2] w] &[4, 5-d] 9] 2] vl 5l -4 (1)~ 0] A%

(9)-5-((1-(5-F 2 2-4-52-3-(F #H-3-¢)-3,4-TFo]slo| E2 AL -2-) ol &) o} .= ) -1-(4-m| S A ¥l 2 ) -
- E-7-(HEE 2)-2,3-t}olslo| =2 H g n| = [4,5-d] 9 2 v d-4(1H)-S A& AL AYstaes 7] AA
of 439 oA 29} T AzHPEoR FP3sto] F3E (S)-7-oln-5-((1-(5-FRE-4-F2-3- (I d-3-
d)-3,4-tholgtol =R FEE-2-A ) ol &) o} 1] 1 )-1-(4-H| Z A Wl A )-3-1| & -2, 3-T}o] slo| =2 T 2] W| &[4, 5-
d1¥ g u)9-4(1H)-2 47 mg(0.08 mmol, 64% G+&)S ek AR AU},

I NIR (300 MHz, CDCl3) & 9.40-9.43 (d, J = 8.8 Hz, 1H), 8.75-8.77 (m, 1H), 7.58-7.72 (m, 3H), 6.45-

7.55 (m, 2H), 7.18-7.21 (d, J = 2.6 Hz, 2H), 6.83-6.87 (t, J = 6.8 Hz, 3H), 4.93-5.15 (m, 2H), 4.61-
4.73 (m, 2H), 4.33 (s, 2H), 3.79 (s, 3H), 2.86 (s, 3H), 1.41-1.49(dd, J = 17.4, 6.5 Hz, 3H).

@A 3 (§)-7-olr e-5-((1-(5-F 2 2-4-24-3-(F | H-3-U)-3 4-golslo| =2 FYZF-2-A) o &l ) o} ] )~
3-mgl-2 3-toldlol =2 eu =4, 5-d] 2 d-4(1H)-22] A X

(9)-7-01) =-5-((1-(5-F R 2-4-54-3-(J g H-3-2)-3,4-t}o] slo] = 2 A L} 9 -2- ) o & ) o} 1| 1) - 1- (4-7]
SAAE)-3-m9-2, 3-tpol sfo| == u g 2[4, 5-d] 9] 2] P D -4(1H) -5 AHE?E S AlQlstas A7) AAld 1
o] @A 83 U3 AxwHor Fdste] 3FgE (S)-7-01] e-5-((1-(5-F 2 2-4-54-3- (2 d-3-9)-3 4-
tholslol =2 A pE e -2-) ol &) o}m| i )-3-w| & -2, 3-t}o] dlo] = =2 v g v 2[4, 5-d ] 9] 2] v P-4 (1) -2 19
mg(0.04 mmol, 51% =&)< BIkA TAZ AU,

' NR (300 MHz, DMSO-dg0) & 9.19-9.27 (m, 1H), 8.70-8.77 (m, 1H), 8.05-8.10 (m, 1H), 7.75-7.80 (m,

1), 7.57-7.67 (m, 3H), 7.20-7.21 (d, J = 5.0 Hz, 1H), 6.14 (s, 2H), 4.61-4.65 (m, 1H), 4.44 (s, 2H),
2.78 (s, 3H), 1.28-1.31 (d, J = 6.4 Hz, 3H).

<AA ) 50> (8)-7-0b| =-5-((1-(65-F 2 E-3-(3-FF 2 2¥d)-4-54-3 4-To[SPo| R AUEA-2-A) s &) o}
1) = )-3-w2-2,3-t}ol dto| == ¥ 2| v| =4, 5-d] 5] & M| D-4(1H)-& 2] A=
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[1610]
[1611]

[1612]

[1613]

[1615]

[1616]

[1617]

[1619]

[1620]

[1621]

[1623]

S=50l 10-1845931

MB..
PBN/\N/

PMB.. PMB..
NH, NJﬁ/go NN NN HNT N

I
-~ \(/N S Mes™ Nl N)ﬁ/go mCPBA  NH,OH NS0 TFAMSA o)
—_— I — » " — )\

F\©/N = DIPEADMSO oo N7 i MC IPAITHFE  jn
o <

RS e

GA 10 ($)-5-((1-(5-F22-3-(3-ZF 0279 d)-4-2 -3 4-T}o]glo| =2 HYZ=a-2-2) &) o}r] = )-1-(4-1]
EA 2 -3-wE-7-(H Bl E] ¢ )-2 3-t}oldtol =2y glu| =4 5-d] e r]d-4(1H) -2 A%

(S)-2-(1-otH| o g )-5-F B 2-3-(3-EF L2 D) AUEZI-4CD) -5 AHES RS AYstas 47 AAld
48] A 13} %%‘f‘& Az or Faste] 3gE (5)-5-((1-(5-FEE-3-(3-FF L2 d)-4-5 4-3,4-1}0]
stol =2 FEd-2-d)d ") ol 1o )-1-(4-w| F Al A )-3-H D-7-(H D 2 )-2,3-T}o] sfo] E2 7 W] = [ 4, 5-
d1F g 9-4(1H)—2 75 mg(0.12 mmol, 94% &)< kA uAZ AU},

' NR (300 MHz, CDCl3) & 9.43-9.30 (m, 1H), 7.68-7.70 (d, J = 7.2 Hz, 1H), 7.44-7.62 (m, 4H), 7.30-

7.38 (m, 1H), 7.19-7.21 (d, J = 8.0 Hz, 2H), 7.03-7.10 (m, 1H), 6.84-6.87 (d, J = 7.8 Hz, 2H), 5.06-
5.13 (m, 1H), 4.74 (s, 2H), 4.41 (s, 3H), 3.79 (s, 3H), 2.88 (s, 3H), 2.32 (s, 3H), 1.43-1.45 (d, J =
6.1 Hz, 3H).

oA 2
(§)-7-ota]=-5-((1-(5-F 2 2-3-(3-FF L2 H)4-84-3 4-to|slo| =2 7= -2-A) o &) o} 1= ) -1~
(4-mEA ) -3-1|El-2 3-t}o]slol =2y 2] u] =[4,5-d] ¥ & v e -4(IH) -] A=Z

(9)-5-((1-(5-FR&E-3-(3-ZF 2 2Hd)4-&4-3 4-t}o|slo| =2 A}ZH-2-) o & ) o} 1| .= )-1-(4-H| EA ¥l
2)-3-v"-7-(W 9 ¥ & )-2,3-tho|eto] =2 T 2w = [4,5-d | 9] 2] ] -4 (1H)-2& AH&S Z1& xﬂsqomL o
e 48] @A 29 AT AxWHOR Fsto] FetE (S)-T-obv| =-5-((1-(5-F R 2-3-(3-EF L2
d)-4-54-3,4-tfo|gto| R I YEA-2-Y) o & )O}UIE)—l—(z;—uﬂ%f\]M)—3—uﬂ%—2,3—v}°16}°15i4ﬂ el
[4,5-d]19] 2] W] H-4(1H)-& 56 mg(0.09 mmol, 78% &)< shekd wA| 2 Jrt.

' NIR (300 MHz, CDCls) & 9.39-9.46 (m, 1H), 7.70-7.72 (d, J = 7.3 Hz, 1H), 7.58-7.62 (m, 2H), 7.44-

7.47 (m, 2H), 7.07-7.21 (m, 4H), 6.84-6.86 (d, J = 8.5 Hz, 2H), 5.07-5.14 (m, 1H), 4.63-4.76 (m, 4H),
4.34 (s, 2H), 3.79 (s, 38H), 2.86 (s, 3H), 1.42-1.44 (d, J = 3.0 Hz, 3H).

A 3t
(9)-7-0t=-5-((1-(5-FRZ-3-(3-ZF L 2 d)-4-54-3 4-t}o|glo| =2 Y= -2-A) o & )oln| = )-3-H &
-2.3-t}olslolE 2 u gln| E[4,5-d] ¥ g P H-4(1H)-=2] AZ*

($)-7-011 =-5-((1-(5-F 2 2-3-(3-ZF 22 9 )-4-&4-3,4-t}o]slo| =2 UL -2-) ol & ) o} 1] 12 ) -1~
(4-w| S A )-3-w| e -2, 3-t}olslo] =2 9| g u| = [4,5-d] F 2 W H-4 (1) -&& AH&SF AS AQetas 7] A
Ald 19] @A 83 T AZYHoZ a3t FE (9)-7-ot=-5-((1-(5-F22-3-(3-FF2L27d)-4-
ﬁi—3,4—ﬂr01ﬂ01CE#Miﬂ—zﬁ‘)°ﬂ%)O}Hli)—s—uﬂ%—z,S—ﬂrﬂ stolemu g n| % [4,5-d] 9 & | d-4(1H)-&
26 mg(0.05 mmol, 58% F~&)S kA A2 AT},

I NIR (300 MHz, CDCl3) & 9.30-9.37 (t, J = 9.1 Hz, 1H), 7.69-7.72 (m, 1H), 7.40-7.62 (m, 3H), 7.04-

7.23 (m, 3H), 5.50 (s, 1H), 5.00-5.11 (m, 1H), 4.62-4.75 (d, J = 22.7 Hz, 2H), 4.60 (s, 2H), 2.94 (s,
3H), 1.40-1.45 (t, J = 7.0 Hz, 3H).

<AAleo] 51> (S)-7-ol]x=-5-((1-(5-F22A4-§2-3-(m-EZ)-3,4-To| 3| =2 A YZEA-2-Y) o &) o}r] )~
3-"|g-2,3-t}oldto] =2y g u| = [4,5-d]19 v d-4(1H)-2-¢] A=
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[1624]

[1625]

[1626]

[1627]

[1629]

[1630]

[1631]

[1633]

[1634]

[1635]

[1637]

SS=50l 10-1845931

z S mCPBA NH,OH N

I
N " DIPEADMSO )\ IPA/THF HZN/‘\N/ NH
[ j o Cl - N /Y

N?@ @79@ e

A 10
($)-5-((1-(5-F 2 2-4-% -3~ (-5 H)-3, 4-tho] o] £ 2 3 1} 91-9-9)) o &) o} ] 1)~ 1-(4-r ZA 91 ) -3-] &
~7-(i[ € B ©)-9,3-tholshol = el 2] v] 4, 5-d] 9] 2] v -4 (1H)-£-o] A%

(§)-2-(1-ot| o &)-5-ZF 2 2-3-n-EHAUZH-4(3H)-2< A28 AL AYstas A7) AA ¢ 489 wA 1
I A AxHoR sl 3FE (S)-5-((1-(-FRE4-Z42-3-(n-EE)-3,4-to|slo| =2 }ZH-2-
) g)obr ) -1-(4-w EA Wl ) -3- e -7- (D E] &)-2,3-t}o| sto]| =2 9] 2| | 1[4, 5-d ] ] 2] W] -4 (1H) - 80
mg(0.12 mmol, 88% 4~&)L &Ik mA=Z AU,

PMB.
PMB._ PMB.
';‘Hz )ﬁ /\N/ N/\N/ HN/\N/
AN )\ /lﬁf&o TFA/MSA

I NIR (300 MHz, CDCl3) & 9.38-9.46 (m, 1H), 7.69-7.71 (m, 1H), 7.55-7.60 (t, J = 7.5 Hz, 1H), 7.42-

7.46 (m, 2H), 7.27-7.31 (m, 2H), 7.19-7.22 (d, J = 7.9 Hz, 2H), 7.06-7.09 (m, 1H), 6.84-6.86 (d, J =
7.8 Hz, 2H), 5.10-5.16 (m, 1H), 4.74 (s, 2H), 4.40 (s, 2H), 3.79 (s, 3H), 2.89 (s, 3H), 2.39-2.43 (d,
J =11.3 Hz, 3H), 2.29 (s, 3H), 1.65 (s, 4H), 1.41-1.44 (d, J = 7.9 Hz, 3H).

A 2 (8)=7-0b|e-5-((U=(5-F 2 24-F2-3-(n—gH)-3 . 4-tfo|dto| ER A} 1-2-9)) ol &) o} 1 ) -1-(4=
HEA WA )-3-El-2 3-t}o|sto| =2 T gl v = [4,5-d] I P H-4(1H)-=2] A=

(S)-5-((1-(5-F 224~ 2-3- (-5 )-3,4-T}o]slo| = 2 A} Z U -2- ) o] &l Yo} 1| 1 ) - 1-(4-W| EA il 2 )-3-w &)
-7-(M 9 £)-2,3-to|slo] =] 2] v 2[4, 5-d] ) g v H-4(1H)-2>& AFE3E A& Al9stas 7] A o 489
oA 2¢9F S AxYHoR S5t FFE (S)-7-obv] =-5-((1-(5-F 2 2-4-52-3-(n-E2H)-3,4-t}0] 5}o]
ERAYEA-2-A) o E)opr i) -1-(4-H EA A )-3-H & -2, 3-t}o] slo| = 23 2] v] [ 4, 5-d] 9] ] v P-4 (1H) -
49 mg(0.12 mmol, 64% F&)S 3IEA TAZ AAT}.

' NMR (300 MHz, CDCls) & 9.42-9.48 (m, 1H), 7.69-7.72 (m, 1H), 7.58-7.60 (m, 1H), 7.42-7.46 (m, 2H),

7.27-7.32 (m, 2H), 7.18-7.20 (m, 2H), 7.09-7.11 (m, 1H), 6.84-6.87 (m, 2H), 5.08-5.12 (m, 1H), 4.62-
4.67 (m, 3H), 4.34 (s, 3H), 3.79 (s, 3H), 2.86 (s, 3H), 2.34-2.44 (d, J = 30.0 Hz, 3H), 1.42-1.44 (s,
J =3.0 Hz, 3.

A 3: (S)-7-obr]=-5-((1-(5-F 2 2-4-F2-3-(n-5H)-3,4-T}o] o] = 2 A E-2-A) o & ) o} m] =) -3-vf| &
-2.3-tolslolE 2 ugln| E[4,5-d] 9 g P H-4(1H)-=¢] AZ*

(8)-7-0] b (1~(5-2 2 24— -3~ (B 8)-3, 4-Tho] 8Fo] = 2.7) L& 01-2-91) o & o} 1)~ 1-(4-o 5 Al 1
A)-3-718-2,3-vhol shol =23 e v 4, 5-d1 3 W A-4(1)-2& AR AL AdSaE B7] AN 19 @
A 83 BAT AZYHOR FAst] FUF ($)-7-0h] 5-((1-(5-F R E-4-S2-3-(n-5)-3,4-Tho| ko] =
ZIYEA-2-D) o) olr x)-3-H -2, 3-tollo| =2 I gl u| = [4,5-d]|F 2| v d-4(11)-2 22 mg(0.04 mmol,
560 &) serd AR Agleh,

H MR (300 MHz, CDCl3) & 9.34-9.44(dd, J = 20.1, 8.4 Hz, 1H), 7.70-7.72 (d, J = 7.2 Hz, 1H), 7.56-

7.62 (t, J =7.9Hz, 1H), 7.37-7.43 (m, 2H), 7.29-7.31 (m, 1H), 7.08-7.16 (m, 2H), 5.77 (s, 3H), 5.04-
5.16 (m, 1H), 4.72-4.75 (d, J = 10.0 Hz, 1H), 4.60 (s, 2H), 2.94 (s, 3H), 2.35-2.44 (d, J = 28.7 Hz,
3H), 1.40-1.43(dd, J = 6.3, 3.3 Hz, 3H).

<A el 52> (S)-T-okv] 5 ((1-(8-F 2 -1 -2-3'd-1,2-Tho] Sho] = 2 ofo] 71 U-3-9) o B ) o}v] 12)-3-
wg-2,3-thol sfol = 23 2l v] = [4,5-d15] 2} M| W-4(1H)- 2] AZ
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[1638]
[1639]

[1640]

[1641]

[1643]

[1644]

[1645]

[1647]

[1648]

[1649]

[1651]

[1652]

SS=50l 10-1845931

PMB.
SN
PMB. PMB.
NH; )NI\\ ° NS TSN NS
P g
N

N MeS N cl mCPBA NH,OH N o] TFAMSA
é}(ﬂ:@ DIPEADMSO )\ Y MC IPATTHF HZN)‘\N/ NH )\
o < NP NS P
g@@ @?@@ @7@

o cl

S B
($)-5-((1=(8-F 2 2-1-% 4-9-5] d-1,2-r}o] 5}o] = Zo}o] 2:3] 3 ¥1-3-9) o &) o v 1z )~ 1-(4-v| A W 2)-3- 1] &
~7-( 9| 2)-2 3-ttol stol = 2 vl el ]  [4,5-d] o] 2] v] -4 (1) -2-8] A%

A7) Ao 489] &A 114 (S)-2-(1-o}v] o )-5-F 2 2-3-(5)-3-(1-o}n| o & )-8-F 2 Z-2-F do}o] 2 7]
FU-12D-&& AFES A& AYstaies 7] AAld 489 ©A 13 59 AxWHoE FIYPsto FFE
(S$)-5-((1-(8-FEE-1-F54-2-#d-1,2-t}o]slo] =R oo AT s -3-A ) o & ) o} 1] 1o ) -1-(4-W| FE Al ) -3-1| &
=7-(MEE] 2)-2,3-t}ol3te| =2 | 2 [4,5-d] F P D-4(1H) -+ 66 mg(0.10 mmol, 100% F-&)& SFEA
AZ AUt

m "

' NR (300 MHz, CDCl3) & 9.17-9.19 (d, J = 4.6 Hz, 1H), 7.59-7.62 (m, 1H), 7.40-7.50 (m, 6H), 7.30-

7.32 (m, 1H), 7.21-7.23 (d, J = 5.7 Hz, 2H), 6.85-6.87 (d, J = 5.1 Hz, 2H), 6.56 (s, 1H), 4.85-4.91
(m, 1H), 4.70-4.81 (m, 2H), 4.44 (s, 2H), 3.80 (s, 3H), 2.89 (s, 3H), 2.37 (s, 3H), 1.35-1.36 (d, J =
3.8 Hz, 3H).

S 20 (S)7-olule-5-((U-(8-FR 2 1- %437 d-1.9-Tho]sho] = Zofo] 47 @l -3-9)) ol & o] ) -1-

(4-v EA A )-3-w 8 -2 3-t}oslo| =2 vl 2] =4, 5-d]H 2 d-4(1H)-=2] Az

(S$)-5-((1-(8-F 2 2-1-FA-2-7d-1,2-t}o]lo| =2 olo| AT E-3-Y) o &) o} 1] 1 ) - 1-(4-H| A W A ) -3-v &
~7-(HEE] 2)-2,3-tholslo| =2 v g|u = [4,5-d] ¥ g v d-4(1)-2& AFE8 28 AQstas 7] A ¢ 489
wA 29} TS AxYR R FAste] FHFE (S)-7-obH| =-5-((1-(8-F R Z-1-54-2-7d-1,2-t}o| glo| ==
ofo] 27 E#-3-U) ol &) opn| )~ 1-(4-H| A A )-3-w| & -2, 3~} o] lo] = &3 g v = [4,5-d] ¥ 2] v -4 (1)~

51 mg(0.09 mmol, 83% =&)< 3QkA uA= AU},

' NMR (300 MHz, CDCls) & 9.22-9.24 (d, J = 7.8 Hz, 1), 7.31-7.53 (m, 8H), 7.19-7.22 (d, J = 7.8 Hz,

2H), 6.84-6.87 (d, J = 8.3 Hz, 2H), 6.58 (s, 1H), 4.79-4.83 (m, 1H), 4.67 (s, 2H), 4.36 (s, 2H), 3.79
(s, 3H), 2.87 (s, 3H), 1.32-1.34 (d, J = 6.5 Hz, 3H).

A 3: (S)-7-olr]=-5-((1-(8-F 2 2-1-4-2-7d-1 2-t}o|3}o| = 2olo] A F=el-3-9 )of &l )o}m] ) -3 &l
-2.3-tolslolE 2 ugln| E[4,5-d] 9 g P H-4(1H)-=¢] AZ*

(8)-7-0}u] =-5-((1-(8-F 2 2-1- A-2-7d-1,2-T} 0] g}o] =R o} o] A F] H & -3-Y ) o & ) o} 1] 1= ) -1~ (4-w]| E-A| ]

A)-3-ve-2,3-tfo|sto] =2 2w = [4,5-d] T 2 v D-4(1H)-&& AFEe AS ALstas 7] Arld 19 &
A 8% &Y f‘a ﬂ o g =35ty 3gE (S)-7-0we-5-((1-(8-FE2E2-1-&4-2-¥d-1,2-T}o] 50| = 2o}
olAFEY-3-A) ) opr 1)-3-mE-2, 3-t}o|slo| =2 T 2 W] = [4,5-d] F & M| D -4(1H)-+ 26 mg(0.05 mmol,
64% &)= Skek *ﬂ AR A

I NIR (300 MHz, DMSO-ds) & 9.07-9.10 (d, J = 6.7 Hz, 1H), 7.39-7.61 (m, 8H), 7.22 (s, 1H), 6.58 (s,
1H), 6.18 (s, 2H), 4.47-4.53 (m, 3H), 2.80 (s, 3H), 1.20-1.22 (d, J = 3.0 Hz, 3H).

<AAle] 53> (§)-7-ot1] =-3-HE-5-((1-(2-H I A EU-3-Y) o &) o} =)-2,3-t}o] sto| =2 7] & v| £ [4, 5-d] 9]
2 d-4(1H)-29] AZx

PMB. NN

PMB_. PMB_.
~ mCPBA  NH,OH NS0 _TFAMSA _
)\ A
" DIPEADMSO - MC IPAITHF =

/\
MeS' N NH HoN N NH )I&

’/ '/ S
o o
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[1653]

[1654]

[1655]

[1657]

[1658]

[1659]

[1661]

[1662]

[1663]

[1665]

[1666]
[1667]

[1668]

S=50l 10-1845931

9A 10 (S)-1-(4-dEA M A)-3-w & -7-( " E] @ )-5-((1-(2-Hd F =A-3-A) &) o} = )-2 3-T}o]Flo]| =2
g2 u=[4,5-d]F P-4 -22] A=

(S)-1-(2-dAdFA=d-3-) ol etolul & AFE-3F S AQstars 7] Ao 489 wA 13 A3 AxUHo=R
Sty EE (9)-1-(4-vEA M) -3-HE-7-(HEE] 2 )-5-((1-(2-Fd F=d-3-L) o &) o} 1| = )-2, 3-T} 0]
stol= 29 g n % [4,5-d] 9 27 P9-4(1H)--& 60 mg(0.10 mmol, 100% F+&)S &}kA 1A= AT,

' NMR (300 MHz, CDCls) & 9.44-9.46 (d, J = 6.7 Hz, 1H), 8.24 (s, 1H), 8.81-8.84 (d, J = 8.1 Hz, 1H),

7.75-8.77 (d, J = 7.9 Hz, 2H), 7.64-8.69 (t, J = 6.8 Hz, 1H), 7.44-7.53 (m, 4H), 7.20-7.22 (d, J = 8.0
Hz, 2H), 6.83-6.86 (d, J = 8.6 Hz, 2H), 5.67-5.71 (m, 1H), 4.67-4.80 (q, J = 15.3, 10.8 Hz, 2H), 4.42
(s, 2H), 3.79 (s, 3H), 2.91 (s, 3H), 2.29 (s, 3H), 1.38-1.40 (d, J = 6.7 Hz, 3H).

9 2 (S)-7-o1v e-1-(4-H EA ) -3-w D -5-((1-(2-Fd F=7-3-) o &) o} v =) -2, 3-T} o] 5l o] &= 2 5] €]
] =[4,5-d]F v d-4(QM)-22] A%

(S)-1-(4-w EA ul ) -3-m & -7- (MR E] &) -5-((1-(2-Fd F =3 -3-L) | &) o} 1| 1= ) -2, 3-T}o slo| =2 T 2] H| =

[4,5-d]F W d-4(1D)-2& AFE3 RS AYstares 7] AAle 489 whA| 29 53 AzWHoR 3351

5}?“% (S)-7-o] re-1-(4-w| FE Al A ) -3-H D -5-((1-(2- Jﬂéﬂ% -3-9)olg)olr|)-2,3-T}o]slo]| E 2 1] g 1|
=[4,5-d]1¥ 2 9-4(1H)-& 47 mg(0.09 mmol, 83% &)L &k A= AU},

a}
q}

I NIR (300 MHz, CDCl3) & 9.44-9.46 (d, J = 8.4 Hz, 1H), 8.27 (s, 1H),8.11-8.14 (d, J = 7.9 Hz, 1H),

7.82-7.84 (d, J = 7.8 Hz, 1), 7.75-7.78 (d, J = 7.2 Hz, 2H1), 7.63-7.68 (t, J = 5.7 Hz, 1H), 7.47-7.54
(m, 4H), 7.18-7.20 (d, J = 7.4 Hz, 2H), 6.82-6.85 (d, J = 8.1 Hz, 2H), 5.56-5.62 (m, 1H), 4.57-4.72
(m, 4H), 4.34 (s, 2H), 3.78 (s, 3H), 2.88 (s, 3H), 1.42-1.44 (d, J = 6.2 Hz, 3H).

A 30 (8)=7-oh|ie-3-m " -5-((1-(2-dA I A =71 -3-) el &) or 1) -2, 3-Tho| o] =2 v] 2] v] 1= [4, 5-d | 7] 2] V]
H-4(1H)-29] Az

(S)-7-01m] e-1-(4-w| FA A ) -3- W & -5-((1-(2- | I F = A -3-L) ol &) o} =) -2, 3-Tho] fo| =& v g ] 2[4, 5-

d]Fud-4(1D) -5 A A ALstaie A7) A 19 @A 87 sde AxyHoz Fefste] 33t
E (9)-7-ob)e-3-wE-5-((1-(2- I F = U-3-2 ) ol & ) o} ] =) -2, 3-t}o] lo] =2 3] 2] v 2[4, 5-d ] ¥ ] | T -
4(1H)-2 18 mg(0.04 mmol, 49% F+8)<S ek 1A Z AU},

' NR (300 MHz, DMSO-ds) & 9.27-9.29 (d, J = 6.3 Hz, 1H), 8.30 (s, 1H), 7.97-7.80 (d, J = 7.8 Hz,

2H), 7.69-7.75 (m, 2H), 7.50-7.60 (m, 4H), 7.20 (s, 1H), 6.06 (s, 2H), 5.40-5.44 (m, 1H), 4.47 (s,
2H), 2.80 (s, 3H), 1.25-1.27 (d, J = 6.7 Hz, 1H).

<A 54> (S)-7-oH] x=-5-((1-(5-ZF Q2 Z-4-&4-3-¥d-3,4-T}o| gfo| =2 H U} EA-2-Y) T2 F ) o} 1| 1= )-3-
Hg-2,3-t}olglol =2y g v E[4,5-d]5 2] 7| 9-4(1H)-2 9] A=

PMB. NN

PMB._ PMB._

:HQ )\)IK /\N/ NAN/ AN
\/\(/N 7N MesTONT el )jf& mCPBA  NH,OH N‘)%/E&o TFAIMSA Nl)jf&o
©/N ~ " piPEADMSO Mes)\ MC IPATHF HzN)\N/ H MC HZN)\N/ "

0

F S AN A
ey Y Y
oA 1

(S)-5-((1-(5-ZF Q2 2-4-24-3-Hd-3,4-t}o|3lo| E2 A UEH-2-Y) T2 F ) o}u] - )-1-(4-H| EA 1 2 )-3-H &
-7-(W " E]2)-2,3-t}olste| =2 T g v = [4,5-d] I H] D41 -2 A=

(S)-2-(1-op 22 )-5-FF 2 Z-3-H I A UFZA-4(3H) -5 AHE3 A& ALstas 7] AAld 489 &
17 5% AzYEor Fgste] 3FE (9)-5-(2-(5-FR2Z-4-%4-3-9d-3 4-t}elslo| =R ED-2-9)
928 g-1-)-1-(4-H EA A )-3-H| & -2 3-Tolslo| = 2B m 2[4, 5-d]F P P-4(1H)-2 64  mg(0.10
mmol, 100% 4~&)< S} 1A Z AATE.
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[1669]

[1671]

[1672]

[1673]

[1675]

[1676]

[1677]

[1679]

[1680]
[1681]

[1682]

[1683]

S=50l 10-1845931

' NIR (300 MHz, CDCls) & 9.43-9.46 (d, J = 8.5 Hz, 1H), 7.47-7.69 (m, 6H), 7.27-7.31 (m, 1H), 7.19-

7.22 (d, J = 8.3 Hz, 2H), 7.05-7.11 (m, 1H), 6.84-6.87 (d, J = 8.2 Hz, 2H), 5.01-5.08 (m, 1H), 4.73
(s, 2H), 4.41 (s, 2H), 3.79 (s, 3H), 2.89 (s, 3H), 2.26 (s, 3H), 1.73-1.81 (m, 2H), 0.80-0.85 (t, J =
7.2 Hz, 3H).

S 2 ($)-T-oluli5-((I-(5-FFQ 2-4- 84353, 4-Tolslol =@ F e -2-9D) mag)opn]w)-1-

(4-m SA A )-3-m -2, 3-t}o]sfo| = m v 2] r] r=[4,5-d | 2P| I-4(IH)-2¢] A=

(S)-5-(2-(5-F R 2-4-54-3-7d-3 4-tfo|slo| =2 I UEA-2-L) 9 F 2| H-1-Y)-1-(4-H EA 01 A )-3-v &
2,3-trolatol =2 u| = [4,5-d] F W] H-4(1D)-&& AFESE A& AlQetars 7] Al 48] ©A 29 5
3 AzgHoR Fast] FgE (9)-7T-ob] e-5-((1-(5-ZF L 2-4-%2-3-3d-3,4-t}o] glo| = 2 71} Z ¢l -2-
) ZEF)obn ) -1-(4-H| S A A )-3-w -2, 3-t}o] o] =2 o g = [4,5-d] 9] g | F-4(1)-2 43 mg(0.07
mmol, 71% &)< Sk 1A= I,

I NIR (300 MHz, CDCl3) & 9.39-9.41 (d, J = 8.5 Hz, 1H), 7.52-7.64 (m, 5H), 7.37-7.39 (m, 1H), 7.28-

7.31 (m, 1), 7.19-7.21 (d, J = 7.5 Hz, 2H), 7.05-7.11 (t, J = 8.5 Hz, 1H), 6.84-6.86 (d, J = 7.0 Hz,
2), 4.99-5.01 (m, 1H), 4.66 (s, 2H), 4.57 (s, 2H), 4.33 (s, 2H), 3.79 (s, 3H), 2.86 (s, 3H), 1.77-1.79
(m, 2H), 0.82-0.87 (t, J = 7.5 Hz, 3H).

9A 30 (§)-7-0tne-5-((1-(5-ZFQ Z—4-24-3-3d-3 4-t}oldlo| =2 HA£e-2-AU) T2 7 )olu] - )-3-H| &
-2.3-trolsto| =2 v g m &[4, 5-d] 9 g P-4(1)-L9] A=

(8)-7-0}u] -5-((1-(5-ZF Q.2 -4-& 4-3-7d-3, 4-T}o]Flo| =2 AU ZH-2-Y ) L2 7 )o}u] 1= )-1-(4-H]| Z-A| ¥l

A)-3-we-2,3-tho]gto| =2 g W] £ [4,5-d] F ] H-4(1H)-=& AMES RS ALstas A7 AAd 19 &
A 83 TS AxYR R Faste] FFE (S)-7-ob| =-5-((1-(5-EF L 2-4-54-3-7d-3,4-T} o] gfo| =2
FAYEP-2-A) T2 g)ojn|)-3-He-2 3-t}o]sto| =2 g n| =4 5-d]¥ g v H-4(11)-2 16 mg(0.03 mmol,
47% S8)S SIFA A Z AU}

2L

' NMR (300 MHz, DMSO-dg) & 9.22-9.25 (d, J = 5.4 Hz, 1H), 7.79-7.81 (m, 1H), 7.45-7.61 (m, 5H), 7.24-

7.30 (t, J = 4.5 Hz, 1H), 7.18 (s, 1H), 6.06 (s, 2H), 4.54-4.61 (m, 1H), 4.45 (s, 2H), 2.79 (s, 3H),
1.49-1.53 (m, 2H), 0.65-0.70 (t, J = 7.9 Hz, 3H).

<AA 55> (S)-7-ohw]=-5-(2-(5-F 2 2-4-§4-3-¥d-3,4-t}e] dlo| =2 AUEA-2-9) ¥ 2 d-1-9)-3-1
g-2,3-t}olsto| =2 g v| = [4,5-d]¥ 2] v 9-4(1H)-2 9] A=

PMB\ /\ e

PMB._ PMB\
’?‘H )\1& /\ - /\ s
~ )\/Eg ‘mCPBA __NHiOH _ )ﬁ TFAMSA _ )Ig

N ~ DIPEADMSO IPAITHF )\ )\

Sl 1 (8)-5-(2-(5-F 2R -4-5-3-3d-3 4-tfolsfo| mr A -2-¢D) v Feld-1-9])-1-(4-v AWl 2 )~

3-mE-7-(HEE]| 0 )-2 3-t}o|slo| =2yl gu (4 5-d] ¥ g v d-4(1D)-2] AZ

(8)-5-222-3-Ad-2-(F 5 D-2-D) AEL-4H)-2& AHE AS AlSfdtas 27] AAle 489 &7 1
I FLdE AxdyHor Fste] FFE (9)-5-(2-(5-FRE4-F4-3-7d-3 4-Thelste| 2 I -2-d) )
289-1-9)-1-(4- uﬂik] A)-3-wd-7-(MdE 2)-2,3-tholstel =2 T 2] w] =4, 5-d] T 2] m D-4(1H) -2 82
mg(0.13 mmol, 88% F&)<S 3F¢kHM uAZ AU},

' NIR (300 MHz, CDCls) & 8.04-8.07 (d, J = 4.5 Hz, 1H), 7.62-7.65 (m, 2H), 7.49-7.54 (m, 3H), 7.39-

7.41 (m, 1H), 7.15-7.22 (m, 3H), 6.83-6.86 (d, J = 8.5 Hz, 2H), 4.77-4.80 (d, J = 7.7 Hz, 2H), 4.66-
4.72 (m, 1H), 4.30-4.40 (q, J = 6.0, 9.2 Hz, 2H), 3.91-3.97 (m, 1H), 3.79 (s, 3H), 3.42-3.47 (m, 1H),
2.90 (s, 3H), 2.38 (s, H), 2.15-2.23 (m, 2H), 1.63-1.75 (m, 2H).
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[1685]

[1686]

[1687]

[1689]

[1690]

[1691]

[1693]

[1694]
[1695]

[1696]

[1697]

[1699]

[1700]

SS=50l 10-1845931

A 20 (S)-7-oln -5-(2-(5-F R R -4-L4-3-7d-3 4-t}o]slo] E 2 A -2-) v EU-1-)-1-(4-H E
Ald)-3-wEel-2 3-t}o]sto| =2 b g u| = [4,5-d] I r]H-4(1H)-=2] A=

(5)-5-(2-(5-F R 2-4-52-3-9d-3, 4-tpo]gto] R | E 1 -2-) v F 2] H-1-2)-1-(4-H 5 A ¥l ) -3-v & -7~
(HEE]Q)-2,3-tpolgto| =2y g u| = [4,5-d] 9] 2| v -4 (1) -&& AF&3 AL A9stas A7) AAld 489 o
A 29t T AxAPor Faste] FFE (S)-7-obe-5-(2-(5-F R 2-4-F4-3-9d-3,4-T}o] slo]| = 2 7]
UEd-2-9)9 28 d-1-2)-1-(4-m EA il 2)-3-v -2, 3-t}o| sto| = 2 ¥ 2] v] 2[4, 5-d |9 ] v -4 (1H)-2 55
mg(0.09 mmol, 71% F&)<S 3¢k A Z AU},

' NMR (300 MHz, CDCls) & 7.48-7.64 (m, 6H), 7.37-7.39 (d, J = 7.6 Hz, 1H), 7.20-7.23 (d, J = 6.9 Hz,

M), 7.11.7.14 (d, J = 7.7 Hz, 2H), 6.81-6.84 (d, J = 7.9 Hz, 2H), 4.66-4.70 (m, 2H), 4.23-4.29 (m,
2H), 3.84-3.90 (m, 1H), 3.78 (s, 3H), 3.50-3.53 (m, 1H), 2.85 (s, 3H), 2.06-2.13 (m, 1H), 1.98-2.01
(m, 2H), 1.68-1.71 (m, 1H).

A 30 (S)-7-obr]-5-(2-(5-F R 2-4-24-3-Hd-3 4-T}olFo| =R HUEH-2-) A E]d-1-Y)-3-H & -
2.3-ttolslol =muu] 2[4, 5-d]FHnP-4(IH)-2-9] A%

(S)-7-0}r] 1e-5-(2-(5-F R 2-4-54-3-7d-3 4-t}o]slo| =2 UL -2-) F E d-1-Y)-1-(4-H| 5 A A ) -
3-vlg-2,3-tholste| Em2u g n = [4,5-d] F Y n| d-4(1D) -5 ARES S AQlstare 47 AAle] 19 oA 8
7 Tdd A=z HJ%OE Faste] EEE (S)-7-o =-5-(2-(5-F R 2-4-54-3-9d-3,4-t}o|Ffo| =2 I ZF
-2-) | EY-1-Y)-3-W&-2 3-t}o| ol =R H g n| = [4,5-d] F P D-4(11) - 33 mg(0.07 mmol, 74% 3
)S BhEA a1 1 ATt

o

o

I NMR (300 MHz, DMSO-dg) & 7.87 (s, 1H), 7.65-7.70 (m, 1H), 7.40-7.54 (m, 7H), 5.94 (s, 2H), 4.79 (s,

1H), 4.35 (s, 2H), 3.57 (s, 1H), 2.86 (s, 3H), 1.98-2.04 (m, 2H), 1.78-1.83 (m, 1H), 1.63-1.69 (m,
1H).

<HA 56> (8)-7-0}] =-5-(2-(5-F 2 2-4-52-3-(F Fd-3-%)-3,4-To| spo| EEAUEI-2-) Y E2d-1-
d)-3-ve-2,3-1}o] spo| =23 2| | &= [4,5-d ] ¥ 2] P| D-4(1H)-2¢] A=

PMB\ SN

PMB.. PMB.
NH )Ig /\ e N/\N/ HN/\N/
N /iinL* 'mCPBA __ NH,OH _ ’lin£> TFAMSA w/Li[%io
ﬁ:ij/N  DIPEADMSO IPATTHF N N/kN/ N
S o« N
Ny
a o K

9 10 (9)-5-(2-(6-F2 2 4-54-3-(F2]Hd-3-9)-3 4-t}o|slo| 2 F}EH-2-A ) F 2| P-1-)-1-(4-1]
SEAE)-3-mE-7-(H & E] 2)-2 3-t}o|slo| =2y 2] = [4 5-d]F -4 -] AZE

(S)-5-22=-3-(7gd-3-d)2-(FAEYD-2-D) AUEZH-4ACGH)-2& AL AS AQdstaie 7] AAd 48
o &Al 13 FYT AxWHoR FIsto] FFE (S)-5-(2-(5-FEZ-4-54-3-(F g d-3-%)-3,4-t}o] o] =
2AUYEL-2-) 2 H-1-)-1-(U-H EA M) -3- W& -7-(H D E] )-2,3-T}o] Slo| = 2 3| 2] v] ;= [4,5-d] ] 2]
| -4(1H)-2 79 mg(0.12 mmol, 91% 4+&)S d}ekA wA=Z A}

I NIR (300 MHz, CDCl3) & 8.74-8.76 (d, J = 5.9 Hz, 1H), 8.47-8.50 (m, 1H), 7.58-7.66 (m, 3H), 7.42-

7.44 (d, J = 7.6 Hz, 2H), 7.15-7.18 (d, J = 8.4 Hz, 2H), 6.83-6.86 (d, J = 8.0 Hz, 2H), 4.78-4.79 (d,
J =4.4Hz, 2H), 4.31-4.37 (m, 2H), 3.85-4.04 (m, 1H), 3.79 (s, 3H), 3.55-3.35 (m, 1H), 2.90 (s, 3H),
2.39 (s, 3H), 2.08-2.13 (m, 2H), 1.60-1.83 (m, 2H).

A 20 (S)=7-oh]w=-5-(2=(5-F R 2-4-F2-3-(I] | H-3-9)-3 . 4-to|do| =R 1} =l-2-9) v F o] el -1-9))-
1-(4-m S A ) -3-m[El-2, 3-t}e]sto| = gl g]m| e [4, 5-d] I v -4(1H) -] Az

(8)=5-(2-(5-F R R-4-F -3~ (]2 d-3-91)-3 4-thol o] =2 I pE e -2-2) 7 F 2| T -1-2)-1-(4-v 5 A Wl
3—uﬂ%—7—(uﬂ%ﬂg)—2,3$}°16}015@1ﬂulE[4,5—d]ﬁ4ElUlH—4(1H)—%% AF&-3F ﬁ—g Aolstars A7) A
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[1701]

[1703]

[1704]

[1705]

[1707]

[1708]
[1709]

[1710]

[1711]

[1712]

[1713]

[1714]

S=50l 10-1845931

o 489 @A 29} FUI AxWHow sl FFE (S)-7-olv =-5-(2-(5-FRB-4-F4-3- (I d-3-Y)-
3,4-TFoldtol E 2 AEH-2-U) F 2 d-1-9)-1-(4-H| EA ¥l @ )-3-H & -2, 3-t}o] &to] = 2 3] g 1| = [4,5-d ] 7]
) H-4(1H)-< 49 mg(0.08 mmol, 65% &)< sk A= ATt

I NIR (300 MHz, CDCl;) & 8.75 (s, 7H), 7.61-7.65 (m, 2H), 7.52-7.57 (m, 3H), 7.40-7.43 (d, J =

Hz, 1H), 7.13-7.17 (m, 2H), 6.81-6.84 (d, J = 8.4 Hz, 2H), 4.81 (s, 2H), 4.61-4.76 (m, 2H), 4.19-4.33
(m, 2H), 3.94-4.05 (m, 1H), 3.78 (s, 3H), 3.47-3.57 (m, 1H), 2.86 (s, 3H), 2.15-2.24 (m, 1H), 1.96-
2.09 (m, 2H), 1.72-1.79 (m, 1H).

A 3 (S)-7-o ] e-5-(2-(5-F 2 2-4-&4-3-(I] g d-3-U)-3 4-T}o] 3ot 2 A }EH-2-A)J E2d-1-U)-
3-1g-2 3-toldlol =29 e u = [4,.5-d] g d-4(1H)-29] AZx

(8)-7-0bm] 2-5-(2-(5-F R 2-4-52-3-(I] 2| td-3-9)-3, 4-t}o] slo| R I 1Ed-2-d) ¥ 2| d-1-Y)-1-(4-

W EA W) -3-wE-2,3-t}o]sto| =23 gl n] = [4,5-d] F] 2 1 -4 (1H)-22 A& Ae Astars 7] Al
19 &7 83 5A3 AP oz Faste] JFTE (S)-7-olv =-5-(2-(5-FEE2-4-%4-3-(F 2| d-3-9)-3,4-
tholsto] =R b -2- °‘)J4ialﬂ 1-)-3-w&l-2, 3-tolslo| =) g m| %= [4, 5-d | 9] 2] W] -4 (1H) - 29
mg(0.06 mmol, 73% F5&)< spkA A2 AUrh.

' NMR (300 MHz, DMSO-ds0) & 8.72 (s, 2H), 8.00-8.03 (d, J = 9.0 Hz, 1H), 7.61-7.73 (m, 2H), 7.43-7.52

(m, 2H), 6.04 (s, 1H), 5.31-5.43 (m, 1H)4.56-4.65 (m, 1H), 4.36 (s, 2H), 3.97-4.05 (m, 1H), 2.86 (s,
3H), 1.95-2.04 (m, 2H), 1.63-1.82 (m, 2H).

<AAd 57> (S)-7-0buke-5-(2-(5-F 2 2-3-(3-EF L 29| Y)-4-§4-3,4-To o] =2 AYEY-2-A) 9 &
-1-9)-3-"g-2,3-t}ollo| == v u| £[4,5-d] ¥ F v D-4(1H)-29] A=

PMB\ PMB.
N )\/(& /\ e N/\N/ HN/\N/
A /F]:i§ ‘mCPBA __NH/OH _ W/gj:%§° _TFAMSA _ /Lj:i>
DIPEAIDMSO IPA/THF )\N/ N

DT TR, T T,

A 1 (8)-5-(2-(5-F22-3-(3-ZF 0 27 d)-4-&4-3.4-T}oFlol =2 AUEH-2-) A =S d-1-9)-1-(4-
HEAHA)-3-1&-7-(H =& E] 2 )-2,3-t}oldlo| =2y e = [4,5-d] 9] u]D-4(QID)-=9] A%

(8)-5-FRE-3-(3-EF =29 d)-2-(F 5 d-2-D) AUELA4GI-2& AT AL Astas 7] Al
489 &7 13 5A3 Axyyer FPste JFTE (9)-5-(2-(5-FRE-3-(3-ZF 227 d)-4-24-3,4-T}0]
ol =2 UEN-2-9) 9 F2H-1-9)-1-(4-H S A M 2)-3-m E-7-(H 2 E] £.)-2,3-T}o| sto| = 2 v 2] 1] &[4, 5~
d]19 2w P-4 (1H)-& 84 mg(0.13 mmol, 88% F&)<S shekd wA|2 Frt.

' NR (300 MHz, CDCls) & 7.89-7.91 (d, J = 6.1 Hz, 1H), 7.50-7.66 (m, J = 38.5, 9.8 Hz, 3H), 7.40-

7.43 (m, 1H), 7.11-7.24 (m, 3H), 6.91-7.06 (m, 1H), 6.83-6.86 (d, J = 7.4 Hz, 2H), 4.73-4.78 (d, J =
4.9 Hz, 1H), 4.62-4.72 (m, 1H), 4.30-3.41 (m, 2H), 3.86-4.03 (m, 1H), 3.79 (s, 3H), 3.35-3.42 (m, 1H),
2.90 (s, 3H), 2.38 (s, 3H), 2.05-2.22 (m, 3H), 1.72-1.82 (m, 1H).

B 2 (9)7-obule5-(2-(5- 2R R-3-(3- 250 2ulY)4-94-3 4-Tol o LR A EU2-9) | el w-
1-91)-1- (4= 5 A 1 %)) -3- v &) -2, 3-tlo] so| =2 v e]m] = [4, 5-d] ] el ] Wl -4 (1)=& 0] A%

(S)-5-(2-(5-F22-3-(3-ZF L2 d)-4-F2-3,4-To]3to| =2 UEH-2-) I E2|d-1-Y)-1-(4-W S Al

A)-3-me-7-(MEE 2)-2,3-t}o|sle| =2 F] 2w = [4,5-d] T g m|D-4(1])-&& AME3 AL AQstae 7]

Al 489 A 29} FUT AW oR FIt] FFE (S)-T-olH| =-5-(2-(5-F R 2-3-(3-FF2=2dd)-

4= -3, 4-to) ol =R FUE--2-) I E2|d-1-Y)-1-(4-W 5A 1 A )-3- & -2, 3-t}o| sfo] =2 3] 2 W] = [4,5
d1F M E-4(1H) -2 54 mg(0.08 mmol, 67% F+&)S 3HHA A Z AU},
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[1715]

[1717]

[1718]

[1719]

[1721]

[1722]

[1723]

[1724]

[1725]

[1727]

[1728]

[1729]

[1731]

SS=50l 10-1845931

' NIR (300 MHz, CDCl;) & 7.64-7.66 (m, 1H), 7.38-7.58 (m, 4H), 6.98-7.15 (m, 4H), 6.81-6.84 (d, J =

8.0 Hz, 2H), 4.62-4.74 (m, 3H), 4.25-4.30 (m, 2H), 3.84-3.96 (m, 1H), 3.78 (s, 3H), 3.48-3.56 (m, 1H),
2.86 (s, 3H), 2.14-2.18 (m, 1H), 2.02-2.05 (m, 2H), 1.72-1.79 (m, 1H).

YA 3r (S)-7-olH]x-5-(2-(5-ZFE2-3-(3-ZF 9 B Hd)-4-L4-3 4-To]Fto| =2 FHL}EH-2-A) I Zg]g-
1-9)-3-v¥l-2, 3-tolslo| =2 F 2| v = [4,5-d | 2P D-4(1H)-=2] A=

(S)-7-oM :=-5-(2-(5-E R E-3-(3-EF 29 d)-4-54-3 4-Tholste| E2 AYEd-2-d) ) Ed-1-¢)-1-
(4P EA W) -3-WE-2,3-t}o] dlo] =2y 2| v = [4,5-d] 2 v P-4 (1) -2& A& AL A9s —E 371 A
Aldl 18] @A 83 sdd AxwHor FIste IFE (S)-T-olH| =-5-(2-(5-F R 2-3-(3-FEF 227 d)-
4= -3, 4-to)dto| =2 I UE R -2-A) I B2 d-1-4)-3-7e-2,3-t}e| sto] =2 3] g v = [4,5-d] ¥ 2] ] -
4(1) - 30 mg(0.06 mmol, 68% 4~&)<S BFFA TAZ AT},

MR (300 MHz, DMSO-ds) & 7.85 (s, 1H), 7.63-7.71 (m, 2H), 7.36-7.51 (m, 5H), 5.97-6.05(ss, 2H),

4.49-4.61 (m, 1H), 4.35 (s, 2H), 3.52-3.59 (m, 1H), 2.86 (s, 3H), 1.98-2.06 (m, 2H), 1.81-1.85 (m,
1), 1.66-1.70 (m, 1H).

<A 58> (S)-7-ob]=-5-(2-(5-F 2 2-4-&2-3-(m-EY)-3,4-To|Fo| =2 A UZEd-2-U) ¥ S d-1-Y)-
3-"d-2,3-tholgto| =2 A v = [4,5-d] ¥ g P D-4(1H)-2 ] A=

PMB\ SN

N )jfg PMB\ SN F’MB\ SN
Cﬁ//N )\/Eg mCF’BA NH40H )Ig TFA/MSA )I&
N DIPEA/DMSO IPA/THF )\
[ j [¢] Cl ; i \(ID ; : ; : @
Cl

GA 1 (9-5-(2-(-F2 &4 -3-(n-EH)-3 4-Tolslo| =2 AU -2-¢H) 9 E2]d-1-)-1-(4-H EA ¥l

A)-3-dE&-7-(Hd g g9 )-2,3-ttolslo| =2 u gl v E[4,5-d] ¥ & ]| H-4(1H)-=2] AZ*

(S)-5-F2=E-2-(9EYd-2-¢)-3-n-=EAUEZI 4325 A& A ﬂ]ﬂém—t— 27 el 489 WA
17 s AzUHez £33ty FHE (5)-5-(2-(5-FR24-4-3-(n-EH)-3,4-t}o] 3o =27 &7 -2~
) A EFd-1-¢)-1-(4-mW FA 1 A)-3-m & -7-(H 2 ] & )-2,3-t}o| slo| == F 2 W| = [4, 5-d] T 2] | -4 (1H) -

76 mg(0.11 mmol, 96% &)< 3K A =2 AAtt.

tlo

I NMR (300 MHz, CDCl3) & 7.83-7.88 (m, 1H), 7.60-7.63 (m, 1H), 7.38-7.58 (m, 3H), 7.29-7.31 (m, 1H),

7.16-7.19 (d, J = 7.4 Hz, 2H), 6.99-7.02 (m, 1H), 6.84-6.86 (d, J = 5.7 Hz, 2H), 4.73-4.81 (m, 3H),
4.35 (s, 2H),3.85-3.98 (m, 1H), 3.79 (s, 3H), 3.47-3.58 (m, 1H), 2.89 (s, 3H), 2.41-2.47 (d, J = 9.0
Hz, 3H), 2.30-2.41 (m, 3H), 2.15 (s, 3H), 1.70-1.77 (m, 1H).

9A _2:  (9)-7-o}n-5-(2-(5-F R 2-4-&4-3-(n-E3)-3 4-t}olslo| =2 A Y= -2-) v =g d-1-U)-1-
(4~ EA A )-3-w 8 -2 3-t}oslo| =2 vl 2] =4, 5-d]H 2 d-4(1H)-=2] Az

(8)-5-(2-(5-F R 2-4-F-3-(n-&")-3,4-tfel sfe] =R 7| & -2-) 9 E 2 d-1-9)-1-(4-H S A 2 ) -3~
HE-7-( e ¥ 2)-2,3-tolsto] =2 3] g m| = [4,5-d ] 9] W D4 (1) -5 AFET A& ALfstare 7] A4
489 A 29} FUT AP o R FYste] FE (S9)-7-ob| =-5-(2-(5-FEEZ4-FA2-3-(m-5H)-3,4-1}°]
ol AYER-2-) 9 FEd-1- °‘) 1-(4-w S5 A ) -3-mE -2, 3-t}e] ste| =2 H] 2] w] = [4,5-d] F] g | d -
4(1H)-< 57 mg(0.09 mmol, 79% 4+8&)<S 3¢k wARE Act.

' NIR (300 MHz, CDCl;) & 7.62-7.65 (m, 1H), 7.41-7.55 (m, 4H), 7.29-7.32 (m, 1H), 7.13-7.16 (d, J =

6.0 Hz, 2H), 7.03 (s, 1H), 6.82-6.85 (d, J = 8.9 Hz, 2H), 4.68-4.76 (m, 3H), 4.59 (s, 2H), 4.27 (s,
20), 3.85-3.91 (m, 1H), 3.78 (s, 3H), 3.52-3.59 (m, 1H), 2.85 (s, 3H), 2.43 (s, 3H), 2.14-2.22 (m,
1H), 2.00-2.04 (m, 2H), 1.72-1.77 (m, 1H).

9A 3 (§)-7-o}]-5-(2-(5-F 2 E2-4-2-3-(n-5H)-3 . 4-Tolslo| =2 A= -2-) v =S| d-1-)-3-H
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[1732]

[1733]

[1735]

[1736]
[1737]

[1738]

[1739]

[1741]

[1742]

[1743]

[1745]

[1746]

S=50l 10-1845931

g-2 3-tlolsle|l =23 gl X [4,5-d]H g P-4(1D)-2¢] Ax

(S)-7-o =-5-(2-(5-E R 2-4-F2-3-(n-E 9 )-3,4-tolslo| =2 A £ -2-d) 9 E8 d-1-¢)-1-(4-H FA|
Wld)-3-wd-2,3-tholsto] =2 I u]| = [4,5-d] I H-4(1H)-2& A3 AL AYstae %7] Ao 19
WA 8% FYT AxHoR FHgste] FE (S)-7T-ofv| =-5-(2-(5-F EE-4-F4-3-(n—FH)-3,4-T}o] 3 0]
c2AUEd-2-d) 92 u-1-9)-3-1|g-2 3-t}olto| =2 9 g v E[4,5-d] T g v H-4(1H)-& 31  mg(0.06
mmol, 67% &)S SIRKA A =E AUt

I NIR (300 MHz, CDCl3) & 7.63-7.65 (m, 1H), 7.51-7.56 (t, J = 7.7 Hz, 1H), 7.39-7.45 (m, 3H), 7.30-

7.32 (d, J = 7.4 Hz, 1H), 7.01-7.03 (m, 1H), 6.56 (s, 9H), 4.71-4.76 (m, 2H), 4.42-4.58 (m, 1H), 4.94-
4.00 (m, 1H), 3.79-3.85 (m, 2H), 3.52-3.60 (m, 1H), 3.02 (s, 3H), 2.42 (s, 3H), 2.12-2.25 (m, 1H),
1.98-2.06 (m, 2H), 1.69-1.76 (m, 1H).

<HAAld 59> (8)-7-obu]=-5-(2-(8-E 2 2-1-52-2-¥d-1,2-To| S| ERo}o| &F5d-3-4)F EH-1-9)-
3-wd-2,3-tholgto| =R A v = [4,5-d] ¥ g P D-4(1H)-2 9] A=

PMB\ /\ -

PMB PMB
NS NS NS
- O  mCPBA _ NHOH )Ig _TFAMSA Nl)jgo
©/ DIPEA/DMSO )\ IPA/THF )\ /kN/ N

Q?% Q?“% O

Cl Cl

Al 1 (S)-5-(2-(8-F 22 -1-54-2-7d-1,2-to]lo] E2olo] AT =-3-) I EZe|d-1-U)-1-(4-H SA Hl

2)-3-md-7-(H 2 ¥ .2)-2,3-t}o]ste| =z v 2] n] L= [4,5-d | g v H-4(IH)-2¢] A=

(S)-8-F2&2-2-9d-3-(F Fd-2-)olo| AFA=H-1C2H)-2& AL AS ALJstares 7] HAAle] 489 o
A 13 5L AxgEoR 35t 3gE (9)-5-(2-(8-FEZE-1-F4-2-¥Hd-1,2-t}o]3lo| =2o}lo] 27 =H
-3-) I H-1-¢)-1-(4-H EA WA ) -3-v & -7- (W E] 2)-2, 3—E}o1 slol= 2y g n E[4,5-d] ¥ g ¢l
4(10)-2 81 mg(0.12 mmol, 88% 4~&)<S kA wA= LU},

I NMR (300 MHz, CDCl3) & 7.76-7.78 (d, J = 5.8 Hz, 1H), 7.59-7.64 (t, J = 6.4 Hz, 1H), 7.42-7.52 (m,

2H), 7.36-7.41 (m, 3H), 7.30-7.32 (d, J = 6.4 Hz, 1H), 7.18-7.20 (m, 1H), 6.84-6.86 (d, J = 8.1 Hz,
2H), 6.77 (s, 1H), 5.05-5.09 (t, J = 6.1 Hz, 1H), 4.89-4.94 (d, J = 15.3 Hz, 1H), 4.69-4.74 (d, J =
15.0 Hz, 1H), 4.52-4.56 (d, J = 10.5 Hz, 1H), 4.18-4.22 (d, J = 10.9 Hz, 1H), 4.11-4.16 (m, 1H), 3.79
(s, 3H), 3.07-3.13 (m, 1), 2.94 (s, 3H), 2.44 (s, 3H), 1.93-1.99 (m, 2H), 1.61-1.81 (m, 2H).

A 2: (S)-7-0}u]e-5-(2-(8-F 22 -1-84-2-7d-1,2-g}o]glo] EZolo] A F = -3-A)F E2]Hd-1-4)-1-(4-
HEA M A)-3-wE-2 3-t}o|slo| =2 vl 2] =4, 5-d]H ] Hd-4(1H)-2] A=

(9)-5-(2-(8-F 2 2-1-§2-2-7d-1,2-t}o| sfo] Z2o}o] 27 e-3-U) 9] Z 2] T-1-)-1-(4-H| S A & ) -3-7]
g-7-(HEE] 2)-2,3-t}o]slo| =23 2| v = [4,5-d] 9 g d-4(1H)-25& AF&8 RS Astas 7] Al 48
of @A 29} FUS AxYHoR Faste] SFE (S)-7-oln| n-5-(2-(8-F EE-1-F4-2-7d-1,2-T}o| slo| =
Rolo] A =H-3-U) A d-1-4)-1-(4-vSA w12 )-3-H & -2, 3-t}o] gfo] == ] 2] W] &[4, 5-d ] F 2 v
4(1H)-< 38 mg(0.06 mmol, 49% &)< F¢kA wAZ AJT},

' NIR (300 MHz, CDCl;) & 7.48-7.55 (m, 4H), 7.31-7.38 (m, 4H), 7.16-7.18 (d, J = 7.9 Hz, 2H), 6.83-

6.86 (m, 3H), 5.01-5.07 (m, 1H), 4.84-4.89 (d, J = 15.4 Hz, 1H), 4.69 (s, 2H), 4.48-4.59 (m, 2H),
4.10-4.13 (d, J = 10.3 Hz, 2H), 3.78 (s, 3H), 3.11-3.19 (m, 1H), 2.91 (s, 3H), 1.89-1.93 (m, 2H),
1.73-1.79 (m, 1H), 1.55-1.62 (m, 1H).

B 31 ($)-T-0hv]ieb-(2-(8-F & 2-1-% 2-9-3] -1, 2-tho] slo] = Zofol 43l i el-3-91) 9] 2] ¥1-1-9))-3-v]

g-2.3-tolgte| =2 T g [4,5-d] I Y] D4 (1H)-=2] Ax

<s>—7—o}u1 (28 FRE 5231 2 Fol ol = Zofol 47 w323 Eef 9121 (-5l A
A)-3-mE-2, 3-tolsto] =2y W = [4,5-d ]| I 2 W] -4 (1) -5 ARE&3E AS AlQfstals 7] AAle 19
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[1747]

[1749]

[1750]
[1751]

[1752]

[1753]

[1755]

[1756]

[1757]

[1759]

[1760]

[1761]

[1763]

S=50l 10-1845931

A 89k Tdd Azyer Fastel gtw (5)-T-ob|e-5-(2-(5-FER-3-(3-EF LRI )45 i
3,4-t}olgtol =2 A EA-2-U) I Z2H-1-4)-3-d-2,3-t}o]slo| =2 T 2| v = [4,5-d ] I 2 v -4 (1H)-& 13
mg(0.03 mmol, 42% &)< sk wAZ AUTE.

HONMR (300 MHz, DMSO-ds) & 7.49-7.63 (m, 7H), 7.23-7.33 (m, 1H), 6.82 (s, 1H), 6.19 (s, 2H), 6.12 (s,

1), 5.47-5.58 (m, 1H), 4.42 (s, 2H), 3.98-4.04 (m, 1H), 3.06-3.09 (m, 1H), 2.76 (s, 3H), 1.90-1.98
(m, 2H), 1.46-1.57 (m, 2H).

<AAld 60> (S)-5-(1-(8-F22-1-&4-2-¥d-1,2-t}o] Flo| =R olo| A F HEA-3-d ) H ol = )-3-o[ &-2,3-1}
olsto| =2 v 2| W] = [4,5-d] ¥ 2| v D-4(1H)-=22] A=

qu

PMB. PMB\N/\N/\ HNSNTS
/fk CHZO) H )Ig N)\/Ego TFA/MSA N)%/E&O
k DIPEA/DMSO lN/ NH MC KN/ NH
A2 Soe
[:j/ o <l [:j/ o <l
WA 1: 5-F22-3-dE-1-(4-w EAI A )-2 3-Tfolsto| =23 Fn| = [4,5-d]F 2 v H-4 (1D -22] A=

4-Z 2 2-N-d&-6-(4-w| A F o}r] 1) 7] 2] v T -5-F}5 2~ obuto] = 600 mg(1.87 mmol)S AFE-3F] A AJd] 349
A 49} T3 AxYHoR IRME 5-FRE-3-dH-1-4-vEA WA )-2, 3-t}olslo| = 23] 2| u| = [4,5-d] T 2]
W H-4(1H)-& 400 mg(1.2 mmol, 64% &)< stk TAZ AT},

HONIR (300 MHz, CDCly) & 8.44 (s, 1H), 7.22 (d, J = 8.4 Hz, 2H), 6.89 (d, J = 8.6 Hz, 2H), 4.85 (s,
2H), 4.54 (s, 2H), 3.82 (s, 3H), 3.46 (q, J = 7.2 Hz, 2H), 1.08 (t, J = 7.2 Hz, 3H).

A 20 (§)-5-(1-(8-FRR2-1-Fa-2-vd-1,2-t}o]glo] = R ofo] 4 F| el -3-S) o opw] 2 ) 3o -1-(4-" 5
Al -2, 3-tholsto| E R vl 2] v ke [4,5-d] ¥ 2] v F-4(1H) -] A=

7] GA 1A Azg 5-F R 2 -3-oEd-1-(4-H FA M ) -2, 3-tho]ste| =2 I E ] 4, 5-d] I ] m D -4 (1H) -2
40 mg(0.12 mmol)& AFE3le] Al 349 ©A 59 %a?& Azdyoz e (S)-5-(1-(8-F22-1-24-
2-7d-1,2-t}o]sfo] ERolo] A F m-3-A) o F o 1) -3-o & -1-(4-H| FA ¥l & ) -2, 3-tho] o] =2 7] ] m] 2[4
5-d]1 ¥ 2P H-4(1H)-2 60 mg(0.1 mmol, 84% F&)& =i A2 AT},

H MR (300 MHz, CDCl3) & 9.15 (s, -NH), 7.99 (s, 1H), 7.51-7.30 (m, 8H), 7.23 (d, J = 8.7 Hz, 2H),

6.87 (d, J = 8.1 Hz, 2H), 6.58 (s, 1H), 4.86 (s, 1H), 4.75 (s, 2H), 4.47 (s, 2H), 3.80 (s, 3H), 3.44-
3.39 (m, 2H), 1.39 (d, J = 6.8 Hz, 3H), 1.11 (t, J = 7.2 Hz, 3H).

A 30 ($)-5-(1-(8-F22-1-F4-2-7d-1,2-t}o]|s}o| E R ol o] A F|E7l-3-Y ) o @ o} n| 4 )-3-0| &l -2 3-T} o] 5}
o2y g u=[4,5-d] v d-4(Ql)-=2] A=

71 @A 2004 Az (9)-5-((1-(8-FRZE-1-FAh-2-¥d-1,2-t}o]gle]| E&-olo]| 2T =-3-L ) ol &) o}n|

- g-1-(4-HWEA M A )-2 3-t}o] sto] =23 g u| = [4,5-d ]9 7 D-4(1H)-2 60 mg(0.1 mmol)S Al-&3}o]
| 19 A 8% = é?& Az o2 3I3HE (S)-5-(1-(8-F22-1-54-2-7d-1,2-t}o] gfo] =2 o}o] AT
-3-)olEoln )-3-0 &-2 3-t}o]tol =2y g v = [4,5-d ]| H P D-4(1H)-2 47 mg(0.1 mmol, 99% <

< sk A= CME‘r

o Mk wx Hoox
ﬂE > Y
s co

~

I NR (300 MHz, CDCls) & 9.06 (d, J = 6.9 Hz, -NH), 7.94 (s, 1H), 7.49-7.39 (m, 8H), 6.56 (s, 1H),

5.80 (s, 1H), 4.87-4.82 (m, 1H), 4.74 (s, 2H), 3.52-3.45 (m, 2H), 1.39 (d, J = 6.7 Hz, 3H), 1.23 (t, J
=7.2 Hz, 3H).

<AA 4 61> (S)-5-(1-(8-FR22-1-&A4-2-Hd-1,2-t}o] o] =R o}o| AFA EA-3-Y) & opr| x)-3-ZT 2 P-2, 3~
ttolgto| == 3 F| v = [4,5-d] ¥ 2] v D-4(1H)-29] A=
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[1764]
[1765]

[1766]

[1767]

[1769]

[1770]

[1771]

[1773]

[1774]

[1775]

[1777]

[1778]

[1779]

SS=50l 10-1845931

NH

=z
PMB.. PMB. PMB.
W%H/\/ HO(CH,0),H JIg C Nl)jgo TFAMSA N‘)\/E&o
kN/ o " oreapwso . L MC (>

N NH

oY ofrY

A 1: 5-F22-1-(4-vEAME)-3-Z 29 3-t}o]sto|= w2 gu| =4, 5-d] ] d-4(1D) -2 A=

4-Z 22 -6-(4-MEAH A o}n] 1 )-N-Z 2 3| gn|d-5-F} & ~o}nto] = 653 mg(1.95 mmol)S AFg3le] AAjd 34
o A 49t AR Aoz HFE 5-FRE-1-(4-vHAMA)-3-Z 282 3-tho|sto| =2 Y| = [4,5-
Al m P-4(1H)-& 289 mg(1.12 mmol, 57% FH)< 3}k mAZ A},

' NMR (300 MHz, CDCl;) & 8.44 (s, 1H), 7.22 (d, J = 8.5 Hz, 2H), 6.89 (d, J = 8.5 Hz, 2H), 4.85 (s,

2H), 4.52 (s, 2H), 3.82 (s, 3H), 3.37 (t, J = 7.4 Hz, 2H), 1.52-1.45 (m, 2H), 0.86 (t, J = 7.4 Hz,
3H).

A 20 (9)-5-(1-(8-FZ2Z2-1-F4-2-¥d-1,2-t}o] o] = &olo]| A F 5l -3- ) o Hoju] 1) -1-(4-H ZA Ml 2 )~
3-x29-2 3-t}o|sle| =2y u| 2[4, 5-d]FH e P¥-4(1H)-L9] A=

A7 AA 1A A S 5-FRE-1-(4-HEA A )-3-Z 2P -2 3-tho]|sto] =R g n| E[4,5-d]F v 4(1H)—
< 41 mg(O 12 mmol )& AF&38te] AAlo] 349 A 59} LS AzWHoR 3gE (9)-5-(1-(8-F2=2-1-%
-2-7d-1,2-tfo]sto| = Rofo] A E-3- ) o dopr] i ) -1-(4-H| FA M & )-3-Z 23 -2 3- ﬂrO]oPO]CiAﬂuh
[4,5-d]9) 2 D-4(1H)-< 56 mg(0.09 mmol, 77% F&)S =¥ A= I},

I NMR (300 MHz, CDCl3) & 9.17-9.15 (m, -NH), 7.99 (s, 1H), 7.51-7.29 (m, 8H), 7.21-7.07 (m, 1H), 6.87

(d, J = 8.0 Hz, 2H), 6.52 (s, 1H), 4.96-4.87 (s, 1H), 4.75 (s, 2H), 4.47 (s, 2H), 3.80 (s, 3H), 3.44-
3.39 (m, 2H), 1.68-1.63 (m, 2H), 1.39 (d, J = 6.9 Hz, 3H), 1.01-0.96 (m, 3H).

oA 30 (8)-5-(1-(8-F & 2-1-54-2-3]d-1,2-t}o|sfo] =z o}o] A F| =)l -3-9 ) ol Hopm| ) -3~ = 31 -2 3-1} 0]
stol=ma e v e[4,5-d] 9 e rP-4(IH)-=2] A%

A7) @A 2004 A 23 (S)-5-(1-(8-F22-1-24-2-9d-1,2-t}o| slo] =R ofo] 2 7] H-3-U ) ol & o}m] 1o )-1-
(4-W| EA A )-3-Z 27 -2 3-t}olslo] =2y e u] 2[4, 5-d] ] 2 m H-4(1H)-2 56 mg(0.09 mmol)S A}&3le] 2
ol 19] 87} s AxWHoRE 33E (S)-5-(1-(8-F2E-1-F4-2-#d-1,2-t}o|slo| =R ofo] AT E -3~
d)ogolu))-3-E 2 F-2 3-tlo|slo| =23 g = [4,5-d] 3 2 v P-4(1H)-& 45 mg(0.09 mmol, 99% F&)S

SEM AR A},

>~

l

' NMR (300 MHz, CDCls) & 9.04 (s, -NH), 7.95 (s, 1H), 7.50-7.31 (m, 8H), 6.57 (s, 1H), 5.28 (s, 1H),

4.91-4.84 (m, 1H), 4.73 (s, 2H), 3.41-3.36 (m, 2H), 1.68-1.63 (m, 2H), 1.39 (d, J = 6.9 Hz, 3H), 1.01-
0.96 (m, 3H).

<AAld 62> (9)-5-(1-(8-F2=2-1-524-2-7d-1,2-to|gto| =2 olo]| 2 F-3-U) A do}v]| i=)-3-Alo| E2Z
29-2,3-tolglo| =23 g u £[4,5-d]¥ g v Pd-4(1H)-29] A=

“NH O PMB\ SN /A PMB\ P /A HNANA
i el CLE T e T
N/ cl DIPEAIDMSO N NH MC N/ NH
N N
[:j/ o cCl [:j/ o ¢l

A 1 5-F22-3-Ao|F2 T2 I-1-(4-v| EAHZE)-2, 3-T}ol ol =239 g u £ [4,5-d]F v H-4(1H)-& <] A

[
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[1780]

[1781]

[1783]

[1784]

[1785]

[1787]

[1788]

[1789]

[1791]

[1792]
[1793]

[1794]

[1795]

[1797]

[1798]

S=50l 10-1845931

4-F 2 Z-N-Alo] F 2 Z 2 I -6-(4-1| F Al F o} 1) 1] 2] 1| Y -5-F}H5- ~olulo] = 360 mg(1.08 mmol)S AF&-3}ed
AAld 349] ©HAl 49} TS AZWHOZ IFE 5-FERE-3-AlO|EEREZZI-1-4-HFA M H)-2, 3-t}0] 3}o]
2y gux(4,5-d] 9 Hu]d-4(1H)-= 224 mg(0.65 mmol, 60% &)= 3}k uAZ Act.

H ONMR (300 MHz, CDCls) & 8.43 (s, 1H), 7.21 (d, J = 7.8 Hz, 2H), 6.90 (d, J = 8.5 Hz, 2H), 4.84 (s,
2H), 4.52 (s, 2H), 3.82 (s, 3H), 2.60-2.56 (m, 1H), 0.84-0.82 (m, 2H), 0.52-0.50 (m, 2H).

A 2: ($)=5-(1=(8-2 2 2-1-$ 2:-2-3]| d-1,2-Tho] s}o] = Zo}o] 7] 35 71-3-9) ol o} 1) -3-Ato| R T 2 -
1-(4-v| EA 1 A)-2 3-t}o|stol = 2 v eju] =4 5-d] I 2] ] P-4 (1H)-L-2] A%

A7) @A 1A AT 5-FRE-3-Ae]FR 2 H-1-(4-HEA M A )-2, 3-tho]sfo] =2 3] 2| u] = [4,5-d] 7] 2] 7]
Y-4(1H) - 40 mg(0.12 mmol)& A}-&3le] AAld] 349 A 59 Fde AxYHo=Z 33HE (S)-5-(1-(8-F
2E-1-4-2-Hd-1,2-T}o|slo| ERoto] nF EHR-3-A) o F ot ) -3-Ato| F R Z 2 -1-(4-W| F A Hl ) -
2,3-Ttolgtol =2 u g n) = [4,5-d] F 2] P-4 (1H)-& 43 mg(0.07 mmol, 59% F8)< M 1A= A},

'H NIR (300 MHz, CDCl3) & 9.19-9.15 (m, -NH), 8.05 (s, 1H), 7.53-7.32 (m, 4H), 7.23-7.18 (m, 1H), 6.87

(d, J =9.4 Hz, 20), 6.56 (s, 1H), 4.84 (s, 1H), 4.43 (s, 1H), 3.79 (s, 2H), 2.03 (s, 1H), 1.38 (d, J
= 6.2 Hz, 3H), 0.86-0.80 (m, 2H), 0.56-0.52 (m, 2H).

@A 31 (8)-5-(1-(8-F2E-1-FA4-2-7d-1,2-1}o] gl o| ERolo| A =7-3-A) A HopH]| & )-3-Alo| G2 2 -
2. 3-tholsko] =2 3 2| ul (4, 5-d] 7] 2] 1] Rl-A(1)-£:8] A%

A7) A 2004 AES (S)-5-(1-(8-F R &E-1-FA-2-9d-1,2-T}o| le] = Zo}o] A F)m7-3-2 ) o o} 1| 1) -3~
Aol F 2 Z 2 H-1-(4-HEA WA )-2, 3-t}olslo] =2 3] & u] = [4,5-d] 9 2] m] 9-4(1H)-2 43 mg(0.07 mmol) S A&
sto AAld 19 9A 87 FUg AFWHOR IFE (S)-5-(1-(8-F2R-1-F4-2-5d-1,2-T}o]glo] =2 o}
°1iﬂia—3—°1)°ﬂ'aowli)—s—A}olﬁiﬁi%—z,s—u}o] slol= 2y g n =[4,5-d] ¥ 2l v d-4(1H)-2 34 mg(0.07
mmol, 99% F&)S sk AR ATt

' NR (300 MHz, CDCl;) & 9.09 (d, J = 6.8 Hz, 1H), 7.94 (s, 1H), 7.51-7.32 (m, 8H), 6.56 (s, 1H),

5.66 (s, 1H), 4.88-4.84 (m, 1H), 4.71 (s, 2H), 2.59-2.53 (m, 1H), 1.39 (d, J = 6.7 Hz, 3H), 0.95-0.92
(m, 2H), 0.75-0.73 (m, 2H).

<HA 63> (S)-5-(1-(8-FZZ-1-4-2-7d-1,2-TJo] o] =R o}o| A FEA-3-Y ) o}r| i )-3-Alo| 2= H
g-2, 3-tholsto| == H gu % [4,5-d] 1 A-4(1H)-L¢] A=

NH2

o PMBL |~ /[::> ’/\\Ti;:li;j PMB\N/A\N/I::> NN /[::>
)jfL D _HO(CH0)H )Ig cl NJ\I&O _TFAIMSA )I&
(§ ~ DIPEADMSO KN/ NH
: =
W gee
[:j/ o ¢l

4~ EAN-AF] FR ML -6- (4] B A o] 1) 3 2] 1] E-5-7}5 ofmlo] = 620 mg(1.72 mmol) & AbEate] A
Al 349) B 4% BAG AZPHOE HHE 5-2FEE-3-Abo|ZEAY-1-(U-vBA W A)-2,3-Tho] o] = 2
¢ v 5[4, 5-d] 9] €] ]

o

-4(1H)-2 405 mg(1.08 mmol, 63% &)< <k wA = Av}.

I NMR (300 MHz, CDCly) & 8.44 (s, 1H), 7.22 (d, J = 8.6 Hz, 2H), 6.90 (d, J = 8.7 Hz, 2H), 5.31 (s,

2H), 4.97-4.88 (m, 1H), 4.83 (s, 2H), 4.41 (s, 2H), 3.82 (s, 3H), 1.86-1.77 (m, 2H), 1.57-1.53 (m,
2H), 1.26-1.16 (m, 2H).

9A 2: (S)-5-(1-(8-FZ2Z-1-§4-2-9d-1,2-t}o]3lo| = Zolo] A F]xe-3-A) o olu] ) -3-Alo| F 2 AlEl-1-
(4-HEAMA)-2,3-t}o]slo] =2 9] 2] 7| = [4,5-d] I 2P| -4 (1) -22] A=

A7) A 1A AR 5-F22-3-Alo]F2HAE-1-(4-H| EA| A )-2 3-Tlo|slo| =232 n| % [4,5-d] 3 |7 -
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[1799]

[1801]

[1802]

[1803]

[1805]

[1806]
[1807]

[1808]

[1809]

[1811]

[1812]

S=50l 10-1845931

( )-5-(1-(8-F 2=~
W4 )-2,3-t}o] 3}

H
do
1~>
Do
g
e
=
Do
o
%)
ol
2
i
fu
o d
%)
>.
j&
T
L)
@
o,
E
m
o
=)
L
OJ
I
%)
ll
il
5
)
N
|
"
=
e -‘F“ N{ﬂ

1 =2
ol 29 u x=[4,5-d] 9 1 H-4(1H) -2 45 mg(0.07 mmol, 70% &)L = w1 =

I NMR (300 MHz, CDCl3) & 9.20 (d, J = 6.8 Hz, 1H), 8.06 (s, 1H), 7.56-7.30 (m, 8H), 7.23 (d, J = 8.4

Hz, 2H), 6.87 (d, J = 8.4 Hz, 2H), 6.59 (s, 1H), 4.91-4.82 (m, 2H), 4.74 (s, 2H), 4.36 (d, J = 2.3 Hz,
1), 1.86-1.74 (m, 2H), 1.38 (d, J = 6.8 Hz, 3H).

S 3: (9)-5-(1-(8-FEZ-1-§2-2-7d-1,2-t}o]dlo] = Zolo] A F] w7 -3- ) o T o} m] 1o )-3-Apo] S H el -
2.3-tho|sto| = e w] e [4,5-d] v H-4(1) -] A=

A7) A 2014 A (§)-5-(1-(8-F 2 2-1-54-2-9d-1,2-t}e] sto] =& ofo] 27 w7l -3- ) o d ofr 1) -3-
Atol E 29 -1-(4-H EA A )-2, 3-T}o]slo| = 23] g n] = [4,5-d] 3] 2] P -4 (1) -2 45 mg(0.07 mmol)S A&}
of Aol 19] ©A 83} FAdT AxLHeR e (9)-5-(1-(8-FZZ-1-F4-2-9d-1,2-tho|slo| =R olo]
o= °‘)°ﬂ%0}Ul+) 3-Ato] S =Yg-2,3-tholste| =m ] g 2[4, 5-d] ¥ g md-4(1)-= 37 mg(0.07
mmol, 99% &) SHEM A Z AUt

' NR (300 MHz, CDCl;) & 9.11 (d, J = 6.7 Hz, 1H), 7.96 (s, 1H), 7.51-7.32 (m, 8H), 6.57 (s, 1H),

5.56 (s, 1H), 4.95-4.65 (m, 2H), 4.65 (s, 2H), 1.99-1.94 (m, 2H), 1.75-1.65 (m, 4H), 1.57-1.49 (m,
2H), 1.38 (d, J = 6.6 Hz, 3H).

AN 64> (S)-5-(1-(8-F2E-1-§2-2-94-1,2-T}o| Sto| =R o}o] 2 F EW-3-% ) A o}u] 1x)-3-cfo] Az =
¥-2,3-tholsto| == H gu % [4,5-d] 1 A-4(1H)-L¢] A=

NH,

PMB.. J\ PMB.. J\ J\
N X0 o N S0 TEAMSA N7 X" 0
_ §

| |
kN/ ol DIPEA/DMSO kN NH MC N7 NH
’ = ’ =
N N
©/ o ¢l @ 0 Cl

9 1 (§)-5-(1-(8-F22-1-FA-2-7d-1,2-1}o] o] E2olo]| £ F] ET-3-U ) Dol 1| &= )-3-0} O] AT 2 T -]
Y- EAIA)-2 3-tJolsto| =29 2| u| L[4, 5-d]H W H-4(1H)-22] A=

5-F R R-3-olo] AL ZH-1-(4-W| EA A )-2, 3-t}oldto| =R 9] g = [4 5-d] ¥ ¢ mD-4(1H)-2 69 mg(0.20
mmol)& AR&3lo] AAe] 349 WA 59 Y AxHHOR FE (S)-5-(1-(8-F2=-1-F4-2-#d-1,2-1}
olglto|=R2olol ] E-3-A)oHoln|in)-3-0lo] 2 Z 2 H-1-(4-H| FEA| M H )-2, 3-t}o] slo]| = =23 g v =[4,5-
dlF P d-4(1) - ¥4 F&(quantitative yield) & sk o] A= AT,

I NR (300MHz, CDCl;) & 1.02-1.08 (m, 6H), 1.37-1.40 (d, J = 9.0, 3H), 3.80 (s, 3H), 4.32-4.40 (m,

2H), 4.76-4.89 (m, 4H), 6.59 (s, 1H), 6.85-6.88 (m, 2H), 7.21-7.53 (m, 10H), 8.05 (s, 1H), 9.17-9.19
(d, J =6.0, 1H).

oA 20 (S)-5-(1-(8-F22-1-24-2-F|d-1,2-t}o| 5o E 2 o}o] A F| H@-3-Y) o € o}n| 1= )-3-0}o]| AT 2 T -
2,3-tjolstol =2 9 g H] = [4,5-d] I P H-4(1H)-22] A=

($)-5-(1-(8-FZ2-1-2-2-7d-1,2-t}o] slo] ERofo] A HA-3- ) o o} 1| 4= )-3-0}0] A3 & 3 -1-(4-H] &
Al A)-2, 3-tholstol = 23 gl v = [4,5-d ]9 2l v -4 (1H)-& 25 mg(0.041 mmol)S AF&3le] AAd 12 ©A 8
7 e AxYyoR FFE (9)-5-(1-(8-F22Z-1-F2-2-7d-1,2-To|sto]| = Rolo] A7 mU-3-YU ) o & o}
1)) -3-ofo] A 2 -9 3-tho]dto] =2 T g % [4,5-d] ¥ W] D-4(11)-& 14 mg(70% &)< 3HEA A=
Atk

n2
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[1813]

[1815]

[1816]
[1817]

[1818]

[1819]

[1821]

[1822]

[1823]

[1825]

S=50l 10-1845931

I NIR (300MHz, CDCl;) & 1.19-1.25 (m, 6H), 1.37-1.40 (d, J = 9.0, 3H), 4.61-4.68 (m, 2H), 4.80-4.87
(m, 2H), 5.73(br s, 1H), 6.57 (s, 1H), 7.26-7.50 (m, 8H), 7.94 (s, 1H), 9.10-9.13 (d, J = 9.0,1H).

AN 65 (9)-5-(1-(5-BEF L 2-4-$4-3-9d-3,4-Tol o] E2 AU EU-2-Y) Z2 o} ix)-3-ofo] AL R
B-2,3-tho| so] =23 2] 0] = [4,5-d) A & v W-4(1H)-L.¢] Az

e~ L Wp \Ak e

N/ Cl DIPEA/DMSO N/
\\//K\réN
§
Y f ; r fo ;F
@A 1: (S)-5-(0-(5-FEF 2 2-4-§4-3-9d-3,4-t}o|slo| E 2 H}£ 7 -2-Y) 2 Polr| - )-3-o}o| AL Z -]
(4-H A A)-2 3-tfolsto| =2 I v L[4, 5-d | F Y| F-4(1H)-=29] A=
5-F R B2-3-0lo] AZ 2 I-]1-(4-H| EA]HA) 2,3—@016}015;3}au]5[4,5—d]ﬂaulﬂ—4(m)—% 69 mg (0.20
mmol)Z, (S§)-2-(1-o}| =X 2 H)-5-FF L 2-3-HIdFAUZAA4BI-2 (1.1 TS AE3 RS ALstares
7] AAe] 349 GA 59 FAT xﬂio o7 Fste] (9)-5-(1-(5-FF L E-4-%4-3-7d-3 4-T}o]gto] =

EFAYEI-2-U) T2 Fon )-3-0lo] AZ 2 H-1-(4-W EAH Z)-2 3-T}o]dto] =2 3| g = [4,5-d]F & m| ¢l -
4(1H)-& 97mg (0.20 mmol, 100% F&)S M wA= A},

MR (300MHZz,CDC13) & 0.84-0.88 (t, J = 6.0, 3H), 1.02-1.04 (d, J = 6.0, 6H), 1.74-1.94 (m, 2H),

3.79 (s, 3H), 4.34 (s, 2H), 4.73 (s, 2H), 4.79-4.86 (m, 1H), 4.96-5.03 (m, 1H), 6.84-6.87 (m, 2H),
7.05-7.30 (m, 4H), 7.45-7.69 (m, 6H), 8.02 (s, 1H), 9.44-9.46 (d, J = 6.0, 1H).

SA 2: (9)-5-(0-(5-ZFQ 2-4-84-3-9|d-3 4-t}o|slo]| =2 F}=-2-A) Z 2 Holu|-)-3-0}o| ST Z -
2.3-tholstol = 29 2] u] = [4,5-d]F 2 v H-4(1H)-&9] A=

A7] A 10 AZETE (9)-5-(1-(5-ZF L #-4-24-3-1d-3,4-T}o] gto| =& A UE A -2-U ) T Z Fo}r| 1 )-3-
olo] AZ 7 F-1-(4-W| EA WA )-2 3-tho|slol =R F @ n| % [4,5-d] T 2| d-4(1H)-& 30 mg(0.049 mmol, 1.0
eq) S ARg3Ele] AAe] 19 WA 87 FUs AFxWHOR FFE (9)-5-(1-(5-ZF Q2 -4-24-3-7d-3,4-T}
ool L2 UYEH-2-U) T2 Holu| )-3-0o}o]| X 2 H-2 3-t}o|slo| =2 g [4,5-d] ¥ v d-4(1D)-2 14
mg(75% )% shFMe wAZ dAr).

' NR (300MHz, CDCl3) & 0.83-0.87 (t, J = 6.0, 3H), 1.19-1.21 (d, J = 6.0, 6H), 1.73-1.95 (m, 2H),

4.61 (s, 2H), 4.84-4.99 (m, 2H), 6.33(br s, 1H), 7.05-7.12 (m, 1H), 7.26-7.30 (m, 1H), 7.44-7.69 (m,
6H), 7.90 (s, 1H), 9.39-9.41 (d, J = 6.0, 1H).

al7] el 66 A 98 a1 WAl sael vjepdl vheh e Az ow 4u

i)
4
0
o)
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[1826]

[1827]

[1829]

[1830]
[1831]

[1832]

[1834]

[1835]

[1837]

SS=50l 10-1845931

i 3
(2t 3-B) HN’R3 N
P
cl o SO,Cly ¢ o HaN" NHCI HNT SN R“\)\Rs )N\)\/E&o
A _R®
N H 14 )N‘\ S (o]] 22 JN\)\/E&O 2¢ R ONT N
\ I _ - - P R4
R1/I\N/ Cl €301 R! N Cl CHHl 2-B R' N Cl o3 3-B RS
15 1c
2A 93
(2re 3-A) NH3
S 2-A = NH,OH [ Il 6-A
24
cl o

“ A e
25 R3 R ™N
HN” R¢ RS
PG-NH, R4
S 3A |, \)\Rs 30
2C
PG~ _
PG\NH 0 (Et0);CH N"SN 1 5-A
NT™ NH, 27 N o)
P - M
1
R °NT “cl S 4A R °N” “cl

<HAld 66> (9)-5-((1-(5-F22-4-&4-3-Hd-3,4-t}o]Fo| =2 AYUEH-2-Y) N E) o} ) d Zu| 2[4, 5~
d19 v d-4(1H)-2¢ A=

cl o} cl o} SN
N7 H N7 Cl HzN/QNH N7
& = l = & = DIPEA/DMSO ~ N
N Cl N Cl N cl /\r/
C

9A 1. 4. 6-golFradud-5-Jlid FZelo]=9] AX

4,6-tro] F 223 Y| d-5-7}E A& o] dto] = 1 g(5.65 mmol)S AFFSFEEA(CCly) 15 mLell &31A171 &, Ay
4 ZF2go]= 0.78 mL(9.61 mmol), 2-2-o}FH|A(2-HE T2y oUEZ) 46 mg(0.28 mmol)S H7}3te] 80T
olA 3AIZE WREAIZIIL WR ERRES S oFAR T B BTl 5 alE Thske] Al 3t o]t sl
4,6-tho]l F 22 ud-5-7t0d FReo| =S A},

A 2: 5s-F R Ry gnE[4,5-d]9 g d-40H)-=29] Ax

7] WA 1004 Az 4,6-tto] FREIA G E-5-7k0E FReIE(1.0 eq) & BT ,
Blod FReto]=(S0C) & H7kste]l 115TCalA 12 AZE Fob wwtA 7] o s yziste] uhg-gus et
TE, AXAA A FRI|EE AxdGT. EFotud Sfo|ERIRIOIE(1.1 TS 0T F5
Edfato| 2ol Azl 5, Eoldolrl(4.0 F)S Thetal A7l AxF AfA= IRefol=E T
+ HEZst| =R FFet 5.0 mlol S3AZ SN 23] sheta Feom Thdste] 4zt wtAZY. B&
7Fetel Hold de=z FEde] f7lse ¥ =58 oﬂgol—lﬂEﬂ o|E:HE#slol =2 FeH(1:1) o
2 FE% Fol 47158 22, Adx2WNaS0,), o3, A w5stel A3 ARvtEa#u(Si0,, &89 HelF
ZRg/HEE, 15/1 > telgzadg/vge, 10/DZ el sehE -2 29 r|e[4,5-d] 9 rd-
4125 AT

@A 3. (9)-5-(A-(5-FZ22-4-F4-3-¥d-3 4-t}o]sto| =2 FE e -2-) o &) olr] ) J] 2w = [4,5-d] ] 2]
-4 -22] Az
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[1838]

[1839]

[1841]

[1842]
[1843]

[1844]

[1846]

[1847]
[1848]

[1849]

[1851]

S=50l 10-1845931

}6]—

N

| @A 2004 AFT 5-F2Z2I v =[4,5-d]F 2 v d-4(1H)-=_15 mg(0.08 mmol, 1.0 eq)®} (S)-2-(1-o}
oe)-5-F 2 2-3-Fd AU}ZD-4(30)-< 30 mg(0.10 mmol, 1.2 FH)S ALgste] Ao 349 A 59
3 AxHoR IRME (9)-5-((1-(5-FZZ24-54-3-7d-3,4-to]slo| =2 A YEH-2-YU) ol & ) o} T i)
v 2[4, 5-d]9 ) D-4(1H)-2 25 mg(0.06 mmol, 68% &)= A A= AA}.

=)

)

Moo i

K offt

' NIR (300 MHz, CDCls) & 9.77 (s, 1H), 8.82 (s, 1H), 8.67 (s, 1H), 7.49-7.58 (m, 7H), 7.37 (s, 1H),
5.11-5.16 (m, 1H), 1.51-1.53 (d, J = 3.0 Hz, 3H).

<AAld 67> (S)-5-((1-(5-F22-4-&4-3-(FFH-3-¢)-3,4-to| slo| =2 A }EA-2-9 ) d & ) o} 1] 1= ) ¥ & 1]
2[4,5-d]9 Fud-4(10)-=¢] A=

HNTN

NH, NS0 HN"SN

L

T e LT
N
N| AN DIPEA/DMSO N/ NH

(S)-2-(1-otm] ol &) -5-F 2 2-3-(F) 2] I -3-) AUEA-4(3N)-& AHEE 1S A9stars 7] AAd 669
A 33 FAF Ao r Fste] HA5E (9)-5-((1-(5-F R 2-4-54-3-(I) 2 d-3-9)-3,4-t}o] 3} o]
ERIGEA-2-) o) obr| ) 3 2] m] 2 [4,5-d] 7 2] P D -4(1H)- 18.8 mg(0.04 mmol, 77% F&)& 3kt 1
Az LA

'H NIR (300 MHz, DMSO-ds) & 9.69 (s, 1H), 8.66-8.69 (m, 2H), 8.40 (s, 1H), 8.31 (s, 1H), 8.00-8.11 (m,
1), 7.74-7.78 (m, 1), 7.56-7.65 (m, 3H), 4.82-4.86 (m, 1), 1.34-1.39 (m, 3H).

<AA ] 68> (S)-5-((1-(5-F22-3-(3-EF 227 Y)4-&4-3 4-T}o| glo| =2 HUEA-2-) o & ) o} =) H 2]
" %=[4,5-d]1¥ v P-4(1H)-22] A=

HNT SN

NH, N0 HNTSN

L

T e LT
F\©N DIPEA/DMSO NZ NH

(S)-2-(1-o}] el |)-5-F 2 2-3-(3-ZF L2 D) AYET-4GCH)-2& AMHES s ALstas 7] AAld
669 A 37 FUS AxYHoR FPsto] HAIFE (5)-5-((1-(5-F22-3-(3-ZF2=2H|d)-4-54-3,4-
tholslel 2 UEA-2-A) ol e ) obr] i) ] 2w = [4,5-d] ] 2] v P -4(1H) - 13.8 mg(0.03 mmol, 55% F&)<
SFQEAl AR AT},

' NMR (300 MHz, CDCl3) & 9.53-9.62 (m, 1H), 8.63-8.65 (d, J = 3.0 Hz1H), 8.43-8.44 (m, 1H), 7.63-7.69

(m, 3H), 7.58-7.62 (m, 2H), 7.50-7.55 (m, 1H), 7.28-7.29 (m, 1H), 7.12-7.19 (m, 1H), 5.12-5.18 (m,
1H), 1.47-1.56 (m, 3H).

<HAld 69> (S)-5-((1-(-FR2-4-%4-3-(n-EH)-3,4-to|3lo| =2 A }EU-2-9)d &) o}r| ) ¥ | =
[4,5-d]1¥ Y H|D-4(1H)-2¢] A=
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[1852]
[1853]

[1854]

[1856]

[1857]
[1858]

[1859]

[1860]

[1862]

[1863]

[1864]

S=53 10-1845931
HNTXN
NH, N‘ ~r o HNTSN
UN DIPEA/DMSO KN/ NH
0 Cl N
o
T
\©/ o ¢l
(9)-2-(1-o}r) o &)-5-F 2 2-3-(n-E) F =43-S A& AS AYstas A7) AAd 669 ¢
33 BYI Axwygor FPste] BHETAE (S)-5-((1-(5-FEE-4-22-3-(n-5Z)-3,4-To|slo| =2 A} =

y [<)
d-2-) el &) obr) i) F) 2 W) 2[4, 5-d] ¥ 2] P -4 (1) -2 10.5 mg(0.02 mmol, 42% F&)& 3k AR A3
o
HONR (300 MHz, CDCly) & 9.79-9.81 (d, J = 4.5 Hz, 1), 8.77-8.79 (d, J = 3.0 Hz, 1H), 8.66-8.68 (d,

J =3.0 Hz, 1H), 7.61-7.68 (m, 2H), 7.46-7.51 (m, 3H), 7.35-7.38 (m, 1H), 7.17-7.18 (m, 1H), 5.18-5.22
(m, 1H), 2.41-2.49 (d, J = 12.0 Hz, 3H), 1.53-1.55 (m, 3H).

<AA 70>  (9)-5-((1-(8-F22-1-22-2-¥d-1,2-t}o] 50| =2 o}o]| 2 HA-3-Y ) o &) o}u| =) H F v &
[4,5-d]9 8] d-4(1H)-29] A%

) =
PMB. PMB. PMB.
NH O NN [iE}:[;:I:;j NN HNTSN
P Nl DIPEA/DMSO P> MC P

N Cl

S 1 -ERE-1-U-m A ) d v =[4,5-d] ¥ 2 D4 (1) -=2] A=

4-22 2 -6-((4-HEA WA ) o}n] ) 3] g n|d-5-F}E »olulo] = 50 mg(0.171 mmol), ET 8 &AZHolE |
mL, Wk AxY ofAl= 10 pLE H7Ishe] 50CAA 2412 AwHkAI 713 A0 2 WZsk $o od olAH ol E
9} E& Thete] FE3 fU15S B, AxWaS0), 3, # sFske] Ay AZvEIYI(Si0,, S9!
gak/ole olAEHO|E | 4/1 -> EAAL/o|E oA EHOE, 1/1)E E#ste] 3eE 5-FEE-1-(4-1EAH )T g
%4, 5-d]3 27 H-4(1H)-< 10 mg(0.033 mmol, 19% +&)S g =M uA = A},

I NMR (300 MHz, CDCl;) & 8.96 (s, 1H), 8.44 (s, 1H), 7.29 (d, J = 8.9 Hz, 2H), 6.89 (d, J = 8.9 Hz,
2H), 5.37 (s, 2H), 3.80 (s, 3H).

A 2
(8)-5-(U-(8-F =2 -1-§A-2-3d -1, 2-t}o]sfo] =R ofo]| A F 5 el-3- ) o[ ) o] e ) -1-(4-vl| S A ¥l &) 9] 2] ]
2[4.5-d]¥End-40)->¢] Az

A7] @A 10l Az 5-FRE-1-(U-dEANR) S v 2 [4,5-d] 9 2 v D-4(1H)-< 10 mg(0.033 mmol)3}
($)-3-(1-o}m] o & )-8-F 2 2 -2-7 dolo] 2 F =A-1(2H)- 9 mg(0.036 mmol)S AME3le] AAje] 349] thHA|
59} F4dst zﬂzawggi FE (S)-5-((1-(8-F 2 Z-1-8 2-2-7d-1,2-T}o] slo] =& o} o] 2 F| 52 -3-2 )9
g)oln ) -1-(4-WEA AN Z) ] g v 3= [4,5-d] F | D-4(1H)-2 18 mg(0.032 mmol, 96% F&)S A3 -4
aAZ AU},

' NMR (300 MHz, CDCl3) & 9.89 (d, J =7.1 Hz, 1H), 8.36 (d, J = 9.4 Hz, 2H), 7.38-7.54 (m, 5H), 7.29-

7.37 (m, 5H), 6.87 (d, J = 8.6 Hz, 2H), 6.56 (s, 1H), 5.29 (s, 2H), 4.95 (t, J = 6.3 Hz, 1H), 3.77 (s,
3H), 1.44 (d, J = 6.3 Hz, 3H).
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[1866]

[1867]

[1868]

[1870]

[1871]
[1872]

[1873]

[1875]

[1876]
[1877]

[1878]

[1880]

S=50l 10-1845931

94 3 (9-5-((1-(8-F72-1-&4-2-7d-] 2-t}o]slo] = Zolo] A F el -3-2) &) olu| =) vl 2] W] 2[4, 5-
d]F g P-4 -2 Az

25 nl. ToubEE kA A7) @A 2004 AR (9)-5-((1-(8-FZZ-1-52-2-3d-1,2-t}o| s}o] =R o} o]

ZFEmd-3-A)dd)oln| ) -1-(4- W EA M Q) 9] g 1| %= [4,5-d] T & v F-4(1H) - 18 mg(0.032 mmol)S AME-3}

of AAld 19 w4 83 HFUAg AxLHo R IHFE (5)-5-((1-(8-F 2 2-1-%2-2-3d-1,2-t}o]slo] = Zo}o]

AFEA-3-A)old)oln ) n 2[4, 5-d] 7 F P D-4(1H) -2 13 mg(0.029 mmol, 92% F&)S A3 A9
AR AN

MR (300 MHz, CDCl) & 9.24 (d, J =5.5 Hz, 1H), 8.57 (s, M), 7.47-7.52 (m, 5H), 7.32-7.38 (m, 4H),
6.60 (s, 1H), 5.03 (t, J =7.0 Hz, 1H), 1.50 (d, J =6.5 Hz, 3H).
<AAl 71> (9)-5-((1-(5-F22-4-54-3-7d-3,4-tho| 3to| =9 E2[2,1-f][1,2,4] EEo}X-2-A) 9 &) o}
o)) H = [4,5-d]9 Eu|D-4(1H) -] Az

HNTSN

NH, NS0 HN

: |
/\(/N\N A kN/ cl N'L)Y&O
~

N S
DIPEA/DMSO NTNH
o G /:YN\
’d

s-Zr a9 nE(4,5-d] 3 v Pd-4(1)-& 15 mg(0.08 mmol, 1.0 BF&F)& (S)-2-(1-om o E)-5-F 22~
I E2[2,1-1][1,2,4] EF)o}-4(3H)-2 28 mg(0.10 mmol, 1.2 B AL&sle] AAd 349 ©@A 59
293 AzYHoz FIE (9)-5-((1-(5-FR24-4-3-7d-3,4-T}o]dlo| maT| Z2[2,1-f][1,2,4] EZlo}
A-2-d)oe)olr =) d g 2[4, 5-d] 3 F v F-4(1H)-2 20 mg(0.05 mmol, 58% F&)E AN uA=Z AT},
" ONMR (300 MHz, CDCls) & 9.44 (s. 1H), 8.81 (s, 1H), 8.64 (s, 1H). 7.49-7.56 (m, 5H). 7.27-7.36 (m,
2H), 7.50 (s, 1), 5.10-5.14 (m, 1H), 1.51-1.53 (d, J = 3.2 Hz, 3H).
<AA A 72> (S)-5-((1-(2-¥d A E=P-3-A) ) o}m| =) 3w v =[4,5-d]5 & v H-4(1H)-2>9] A=

HNT N

NH, NS0 HNSN

L
= O N~ ~Cl N‘\ 0
DIPEA/DMSO k =

(9)-1-(2-HdF =A-3-Q) ol eolTl & A3t FE& ALstas 7] AAld 349 ©A 59 T AxwHo=
e (9)-5-((1-(2-Hld A =d-3-) ol &) o}u| =) 9 2] v L[4, 5-d Aa}ulﬂ -4(1)-< 6 mg(0.015 mmol, 28%
FE)S N TARZ AU

1

H NMR (300 MHz, DMSO-ds) & 12.86 (s, 1H), 9.42-9.44 (m, 1H), 8.46 (s, 1H), 8.39 (s, 1H), 8.31 (s,
1H), 9.58-7.74 (m, 5H), 7.42-7.45 (m, 3H), 5.48-5.52 (m, 1H), 1.46-1.48 (d, J = 3.0 Hz, 3H).

<HAA 73> (S)-5-((1-(-FEFLE-4-&4-3-¥d-3,4-T}o| o] =2 A UEH-2-Y) T2 ) o}lu| &) F gl u] =
[4,5-d]19 2" d-4(1H)-2 9] A=
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[1881]
[1882]

[1883]

[1885]

[1886]
[1887]

[1888]

[1890]

[1891]
[1892]

SEE36 10-1845931
)IJ% PN
\/:\(/N N~ el N)jigo
DIPEA/DMSO MN/

(S)-2-(1-o| =X 2 0)-5-ZF 0 2-3- (AL FAUYZEH-4(3H)-2& A& AL Asiae
Al 59F FUs AxWHoR Fste] HH5EE (S)-5-((1-(5-FFL24-F4-3-7d-3
Zd-2-d)z 2ol )| =[4,5-d]F 21| d-4(1H) - 10.7 mg(0.02 mmol, 44% #0
1:}1\1;}-

" OMMR (300 MHz, CDCls) & 9.69-9.72 (d, J = 4.5 Hz, 1H), 8.84 (s. 1H), 8.68 (s, 1H), 7.51-7.69 (m,

M), 7.34-7.36 (m, 1H), 7.09-7.15 (t, J = 9.1 Hz, 1H), 5.07-5.11 (m, 1H), 1.86-1.96 (m, 2H), 0.87-0.92
(t, J=7.1Hz, 6H).

<AAd 74> (8)-5-(2-(5-FERE-4-24-3-¥d-3,4-t}o]Fo| =2 AUZEA-2-9)H S d-1-Y) F ]| = [4,5-
d19 g d-4(1H)-22] A=z

HNT SN

@ o o @w)\s

(9)-5-F22-3-¥d-2-(FJ &2 H-2-D) AUZA-4B)-2& A3 AS AQstans 7] AAld 349 @A 5
9} HUg AxHoR Fasle] FFE (S)-5-(2-(5-F 2 2-4-L42-3-7d-3, 4-to|slo| =2} -2-U) 1)
28 d-1-2) 9 Fn L[4, 5-d] 7 v H-4(1H) -2 24.7 mg(0.05 mmol, 95% &)< sk mA|= AT},

1H NMR (300 MHz, CDCls) & 9.56 (s, 1H), 8.53 (s, 1H), 7.74-7.61 (m, 1H), 7.42-7.63 (m, 6H), 7.29 (s,
1H), 4.84-4.88 (m, 1H), 4.00-4.02 (m, 1H), 3.70-3.74 (m, 1H), 2.04-2.29 (m, 2H), 1.83-1.87 (m, 2H).
<AAld 75> (S)-5-(2-(8-F22-1-52-2-(FFd-3-¢)-1,2-t}o| 30| ERo}o| AF EA-3-A) W ZFd-1-¢)H
g W =[4,5-d19 v D-4(1H)-29] A=

HNTSN
NS0

L

N Cl
DIPEA/DMSO

(9)-8-F22-2-( 2 d-3-)-3-(F Zgd-2-)olo| 2F EU-1C2H)-& A& S AQstas 37| Al
349] @A 59 FUI AzURoR FFE (5)-5-(2-(8-FR2-1-4-2-(Fgd-3-9)-1,2-to|dlo] = R o} o]
29 Ed-3-9) I d-1-4) I v £ [4,5-d] 7 2 H-4(1H)-< 10.6 mg(o 02 mmol, 41% 4~&)& 3k 314
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[1893]

[1895]

[1896]
[1897]

[1898]

[1900]

[1901]
[1902]

[1903]

[1905]

S=50l 10-1845931
1:}1\1;}-
'H NIR (300 MHz, DMSO-ds) & 8.49 (s, 1H), 8.25 (s, 1H), 7.48-7.61 (m, 6H), 7.35-7.41 (m, 3H), 6.46 (s,

1H), 4.67-4.71 (m, 1H), 4.09-4.15 (m, 1H), 3.09-3.16 (m, 1H), 1.88-1.97 (m, 3H), 1.49-1.53 (m, 1H).

<AAd 76> (S)-5-(2-(5-F22-4-22-3-(F g d-3-9)-3,4-t}o] o] =2 AU EA-2-U) ¥ S8 d-1-U ) 7 2] 1]
Z[4,5-d19 g d-4(1H)-2] A=

HNTXN
NH NH\jigo HNTSN
: N K Pz
= N Cl N‘ ~ 0]
NN DIPEA/DMSO kN/ N
. J o ¢ N
~
Ny
o 0k

(9)-5-222-3-(Fgd-3-4)-2-(F Ed-2-D)AUYEZHACGH) -8 AFES AS Astaes 7] AAld 34
o] @A 59 Fdst AxYHoZ SFE (5)-5-(2-(5-F22-4-54-3-(F g d-3-¢)-3,4-tolslo| =2 I &
H-2-) g2 d-1-d) I gn| = [4,5-d]F v d-4(1H)-= 15.8 mg(0.03 mmol, 61% &)L 3}k uA= A
Ak,

HONR (300 MHz, DMSO-ds) & 12.41 (s, 1H), 8.44 (s, 1H), 8.01-8.22 (m, 3H), 7.39-7.63 (m, 4H), 4.41-
4.47 (m, 1H), 3.77-3.83 (m, 1H), 3.45-3.52 (m, 1H), 1.99-2.15 (m, 3H), 1.69-1.75 (m, 1H).

<AAlo] 77> (S)-5-(2-(5-F22-3-(3-ZF L2 d)4-52-3,4- o3| E2AYEA-2-Y )Y 2 d-1-4)Y
g E[4,5-d]F 27 D-4(1H)-29] A=

HNTSN

NH NI/%O HNSN
N K 2
= N Cl N| N 0]
DIPEA/DMSO L~

(9)-5-F22-3-(3-ZEF22¥d)-2-(FJ =g d-2-)o}o] 2 A =H-4(3H)-2>2 AE3 AL xﬂs’%’é}
Alefl 349 GA 59 LS AxWHoR SFE (S)—5—(2—(5—%ii—3—(3— FoRd)- S
c2AUEA-2-U) A S -1-d) 9 2 v 2[4, 5-d]F P P-4(1H)-2 4.1 mg(0.01 mmol, 15% ‘T"%)’% 3}¢kAY
—J—Xﬂ ‘:}\}\Tj[—

¥ P?
-
k)
%)
_‘L

o

I NMR (300 MHz, CDCl3) & 9.56 (s, 1H), 8.54 (s, 1H), 7.52-7.64 (m, 4H), 7.44-7.47 (m, 2H), 7.07-7.14

(m, 1H), 4.86-4.90 (q, J = 3.0, 1.5 Hz, 1H), 4.03-4.08 (m, 1H), 3.74-3.76 (m, 1H), 2.32-2.37 (m, 1H),
2.11-2.23 (m, 2H), 1.87-1.91 (m, 1H).

<AAd 78> (S)-5-(2-(5-FR2-4-54-3-(n-EE)-3,4-t}olFo| E2FAUZU-2-Y) 9 E g d-1-¢)H g =
[4,5-d]9 ] A-4(1H)-29] A%
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[1906]
[1907]

[1908]

[1910]

[1911]
[1912]

[1913]

[1915]

[1916]
[1917]

S=50l 10-1845931

HNTSN
NH NIK)\I&O HNT SN
SN N >l Nl)j&o
N
DIPEA/DMSO KN/ N/>
0 CI NW)\
~N

(9)-5-F22-2-(HZH-2-Y)-3-m-ELZAUEZFA-4(3)-=& A8 AS AYstas 7] AAld 349 @A

59Jr U Aoz 3EE (5)-5-(2-(5-FR22-4-24-3-(n-E9)-3,4-To]slo| m2 7 UEH-2-U) 1] Z¢]
-1-) I g £ [4,5-d] 3 2 m H-4(1H)-< 10.7 mg(0.02 mmol, 40% F&)L <k mA= A},

H NMR (300 MHz, CDCly) & 8.53 (s, 1H), 8.47-8.48 (d, J = 1.5 Hz, 1H), 7.42-7.57 (m, 6H). 7.35-7.36

(m, 1H), 7.09-7.11 (m, 1H), 4.86-4.92 (m, 1H), 4.04-4.07 (m, 1H), 3.68-3.72 (m, 1H), 2.46-2.49 (d, J =
4.5 Hz, 3H), 2.31-2.34 (m, 1H), 2.15-2.19 (m, 3H).

<AHAld 79> (S)-5-(2-(5-F22-4-E2-3-¥d-3,4-t}ol3lo| =2 E2[2,1-][1,2,4] E o} -2-A) W Zd
-1-4) 9 v =[4,5-d]F v d-4(1H)-22] A=

HNTXN

NH Nk)\Igo HNT SN
AN N~ el N')jigo

@N = DIPEA/DMSO kN/ N

o c N

. \YQ

L _ N
0

5-F 22381 2 [4,5-d] g m)d-4(1H)-< 13 mg(0.07 mmol, 1.0 B¢ (S)-5-F2=2-3-¥d-2-(F = d-
2-A)HZ=2[2,1-f1[1,2,4]E&]o}A-4(3H) -2 30 mg(0.09 mmol, 1.3 eq)S AFE3le] AAd 349 &4 59 =
A3 Ao FE (S)-5-(2-(5-FRE-4-54-3-Hd-3 4-t}o|slo| =Ry Z2[2,1-f][1,2,4] ET]o}zl-
-9 U-1-A) Y| E[4,5-d]F g v H-4(1H)-& 10 mg(0.02 mmol, 31% FE&)E M mA= A},
HONMR (300 MHz, DMSO-ds) & 8.55 (s, 1H), 8.27 (s, 1H), 7.72-7.77 (m, 1H). 7.50-7.62 (m, 5H), 6.61 (s,
1H), 4.52 (s, 1H), 3.78-3.83 (m, 1H), 3.40-3.46 (m, 1H), 1.96-2.15 (m, 3H), 1.70-1.76 (m, 1H).

<AA 80> (S)-5-(2-(5-FR2-3-(3-EFLEWY)-4-84-3 4-Tolglo| =29 E2[2,1-f][1,2,4] EF o} A-
2-4) 9 & d-1-d) A v E[4,5-d]F 27| D-4(1H)-29] A=

HNTXN

NH Nl)Ygo HNTSN
o LA o

F\©/N = DIPEA/DMSO NZ N
o ¢ N/NYIQ

5-F 22381 2 [4,5-d] g m)d-4(1H)-< 16 mg(0.09 mmol, 1.0 B¢ (S)-5-FE2-3-(3-ZFQ=2Z¥d)-
2-(F 2 d-2-) T Z=2([2,1-f][1,2,4] E&] o} 2 -4(3H)-2 30 mg(0.09 mmol, 1.2 B&)S A-83}e] A 34
o] A 59 Y AxHoR FFE (9)-5-(2-(5-FRE-3-(3F-ZF L 2HH)-4-22-3 4-Tlo]3lo| E 2T &
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[1918]

[1920]

[1921]
[1922]

[1923]

[1924]

[1926]

[1927]

[1928]

[1930]

[1931]

[1932]

[1934]

S=50l 10-1845931

2[2,1-f]1[1, Egolxl-2-d) v Egd-1-d) I g =[4,5-d] 7 2 d-4(1)-2 20 mg(0.04 mmol, 47% <
)2 3N ﬂili ATt
" NMR (300 MHz, CDCls) & 8.56-8.63 (m, 2H), 7.51-7.60 (m, 2H), 7.28-7.31 (m, 1H), 7.03-7.14 (m, 2H),

6.42 (s, 1H), 4.87 (s, 1H), 3.94-4.02 (m, 1H), 3.65-3.75 (m, 1H), 3.26-3.33 (m, 1H), 1.86-2.28 (m,
4H).

<AAle] 81> (S)-7-obH] =-5-((1-(5-F 2 2-4-242-3-7d-3,4-t}o| o] =2 A UEU-2-U) o &) o] 1= ) F ] 7]
=[4,5-d19 g nd-4(1D)-29 A=

NHZ
Neand B oy
oH 1) SOCl; N (o} mCPBA NH,OH N7 (o}
)\ 2 N DIPEAIDMSO /l Z IPA/ITHF )‘\ =
cl ) HoN™ SNH MeS MeS”™ N HNT N ONH

oo s IS o>

oA 1: 5-F=22-7-(MEE o) d g =[4,5-d]|F 2 r]d-4(QH)-=2] Ax

4, 6-to]ZF 2 2-2-(MEE ) nd-5-71348 of A= 3.0 g(12.55 mmo
L3171 F, Eleod FZelo]=(S0Cl,) 15 nLE #H7Fste] 115ToA 12 A]
%, 1Axsle] ofAl= Frgo|=E FAZ T A 662 G| 29 FL3
(MEE ) n =[4,5-d] 9 P H-4(1H)-& 1.6 g(56% T $&)S 3FeEA 91 A

N
offf
AN
El

o9
>
N

' MR (300 MHz, DMSO-ds) & 2.56-2.58 (d, J = 6.0, 3H), 8.42-8.44 (d, J = 6.0, 1H), 12.88(br s, 1H).

9A 2 (9)-5-(1-(5-FEZ4-24-3-Hd-3 4-t}o]lo| =2 A UZ-2-¢) o Fopn] =) -7- (W HE] ) I 2] n] =
[4.5-d]d g d-4(1D) -9 A%

A7 A 19l A3 5-FE2-7-(WEE ) Hu=[4,5-d] I d- 4(1H)-2 10 mg(0.055 mmol), (S)-2-
(1-otr)wole) -5-F 2 2-2-FdAUZ-4(31) - 20 mg(0.066 mmol, 1.2 BE)S ALgdto] AAld 349 o
A 58 L AZYHoR FFE (S)-5-(1-(5-FRE-4-4-3-7d-3,4-T}o|slo| =2 I E-2-Y ) ol o}
v )-7- (A2 E Q) n E[4,5-d] 7 g1 d-4(1H) -2 22 mg(0.044 mmol, 80% &)< 3k 1A= AYrt.

I NMR (300 MHz, CDCl3) & 9.42 (s, 1H), 8.21 (s, 1H), 7.64-7.33 (m, 7H), 7.36-7.33 (m, 1H), 5.19-5.13
(m, 1H), 2.43 (s, 3H), 1.47 (d, J = 6.5 Hz, 3H).

9 30 (9)-7-olux=-5-(U-(5-F R &-4-24-3-9d-3 4-t}o]dlo| = 2 I 1L}=-2-) o E)o}n] ) vl 2] v &
[4,5-d] g nPd-4(1])-L9] A=

A7 @A 2014 AZRE (S)-5-((1-(5-FR224-4-3-7d- 3 4-tho|alo| =2 }ZHU-2-Y )& )o}n] )~
7-(d e Q)9 g u 2 [4,5-d] 9 P H-4(1H)- 19.6 mg(0.04 mmol)S Apgste] Ao 159 w7 49 HY3%
AzBYHoeR sehd (5)-7T-ohm-5-((1-(8-F R E-1-5F2-2-3d-1, 2—E}°16}°1ti°}°1 F=d-3-d)oe)ol
v =)y gu = [4,5-d] 9 g P-4(1H) -2 16 mg(0.034 mmol, 85% F&)<S 3}k uAZ AU},

1

H NMR (300 MHz, DMSO-ds) & 9.61-9.58 (m, -NH), 8.06 (s, 1H), 7.77-7.72 (m, 1H), 7.61-7.54 (m, 6H),
4.77-4.72 (m, 1), 1.31 (d, J = 6.5 Hz, 3H).

<AA 82> (S)-7-°}1|x-5-((1-(5-FE2-4-&4-3-(H Y H-3-%)-3,4-t}o] &fo| =2 A JE]-2-d ) s &) o} |
) ¥ v E[4,5-d]9 2 Hd-4(1H)-2¢ A=
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[1935]
[1936]

[1937]

[1938]

[1940]

[1941]

[1942]

[1944]

[1945]
[1946]

[1947]

[1948]

[1950]

SS=50l 10-1845931

HNTSN
NH, /ﬁ\\\ 0 HNTSN HNTN
S N
NP Mes” N7 i N0 mCPBA  NH,OH NS0
N DIPEA/DMSO PP MC IPA/THF PP
ﬁ:jij/ MeS™ N7 NH HN" N NH
~ 0 « /;\T/N //KT/N
’d ’
NS Nj(\ ; NS Nj]/\ ;
o L o

9A 10 (9-5-(A-(5-F22-4-24-3-(F 2 Hd-3-9)-3 4-t}o]slo]| = 2 A}=g-2-2 ) o Bl Yo} 1] =) -7- (W El E]
SHFe v E[4,5-d]H 2P D-4(QH)-=2] A=

(9)-2-(1-otn| o &) -5-F 2 2-3-(J g P-3-) AYZEH-4(3H) -2 *}%?& AL ALstaie 7] AAld 349
A 59 U AFWHoR FYdle] (§)-5-((1-(5-FRE4-%42-3-(FFd-3-9)-3,4-T}o|slo| =27 U=
A-2-d)dg)on )-7-(Hd el ) I v = [4,5-d] F & 7] H-4(1H)-2 30 mg (0.06 mmol, 60% F~&)& kA
—J—X‘“i :AATjF

I NMR (300 MHz, CDCl3) & 11.77 (s, 1H), 11.32 (s, 1H), 9.28-9.20 (m, 1H), 8.89 (s, 1H), 8.81-8.79 (m,

1H), 8.72-8.70 (m, 1H), 8.63-8.62 (m, 1H), 8.24 (s, 1H), 8.10-8.05 (m, 1H), 7.77-7.75 (m, 1H), 7.66-
7.48 (m, 5H), 5.18-5.13 (m, 1H), 4.95-4.90 (m, 1H), 2.49 (d, J = 11.7 Hz, 3H), 1.56-1.52 (m, 3H).

A 20 (S)-7-o}m =-5-((1-(5-F 2 2-4-24-3-(I g d-3-9)-3 4-t}o]dlo| = 2 F 1} -2-A ) o &l ) o} 1] - ) 1]
E]UIE 4.5-d]9HnP-4(1H)-L-9 A%

A7) A 1A AES (S)-5-(1-(5-F R &2-4- 4-3-9d-3,4-T}o| slo] =& ojo] A F| = -
(WMEE )y =[4,5-d] ¥ g d-4(1H)-2 24 mg(0.049 nmol)S AF&3ko] AAje] 152
oz 3gHE  (S)-7-obr) e-5-((1-(5-F 2 2-4-54-3-(¥] g ¥-3-9)-3,4-T}o] 5} o]

obm| ) 1] 2] W) %= [4,5-d ]3] 2] ] W -4(1H)-< 11 mg(0.024 mmol, 49% F8)S A3t m=@ale] 11z

ﬁ
o
32
o

' NMR (300 MHz, DMSO-dg) & 12.14(brs, 1H), 9.40(brs, 1H), 8.74-8.81 (m, 1H), 8.64-8.73 (m, 1H), 8.03-

8.14 (m, 2H), 7.72-7.84 (m, 1H), 7.52-7.67 (m, 3H), 6.80(brs, 2H), 4.62-4.75 (m, 1H), 1.33 (d, J = 6.6
Hz, 3H).

<AAle 83> (8)-7-°t]=-5-((1-(5-FRE-3-(3-FEF L2 d)-4-§4-3,4-Tolato| =2 AUETH-2-D) &) o}
o)) ¥ 2 v E[4,5-d] 5 2P d-4(1H)-29] A=
HNTSN
NH, NS0 HNTSN HNTSN

: |
N
ad MeS)\N/ cl N7 S0 mCPBA  NH,OH NS S0
F N DIPEA/DMSO P MC IPA/THF PP
\Tiiijj/ Mes™ N7 NH HoN
o cl //17/
o

G9A 1 (9)-5-((1-(5-FERE-3-(3-ZF 2 2Hd)-4-24-3 4-t}o]|slo| E 2 A= -2-2) o &) o} 1] 1) -7-(H &
Ble)den =4, 5-d]F v d-4(1H)-22] A=

(S)-2-(1-otH o ) -5-F 2 2-3-(3-ZF L2 D) AVUEZH-4BD)-2& A3 ﬁ% ﬂ atare A7l Al
349 @A 59} FUG AxHHORE sFE (S)-5-((1-(5-FZ=E-3- (3—37@ g )-4-2 -3 4-T}olslo| =g
AYuEH-2-A) o) ol o) -7-(HEE] &) J v =[4,5-d] ¥ 2l v -4 (1) -2 38 mg(0.075 mmol, 75% F&)%
SheEA 1A 2 AT,

I NMR (300 MHz, CDCl3) & 9.40 (s, -NH), 8.26 (s, 1H), 7.65-7.47 (m, 5H), 7.37-7.29 (m, 1H), 7.16-7.09
(m, 1H), 5.19-5.12 (m, 1H), 4.09-4.02 (m, 1H), 2.46 (s, 3H), 1.50 (d, J = 6.5 Hz, 1H).

oA 2
(9)-7-0 ) =—5-((1-(5-F 2 Z-3-(3-ZF 2 2 d)-4-84-3 4-t}o|glo| = 2 A= -2-) o Bl )olu]| 1o ) 5] 2] 1]
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[1951]

[1952]

[1954]

[1955]
[1956]

[1957]

[1958]

[1960]

[1961]

[1962]

[1964]

[1965]
[1966]

SS=50l 10-1845931

E[4.5-d]9#rd-4(1MD) -2 A=x

($)-5-((1-(5-F22-3-(3-FF LEIH)-4-54-3 4-Tolslo| =2 UEHU-2-L) ol &) o} v =) -7- (W H E] &) 7]
Yr=[4,5-d] Y r|d-4(1D) -5 AFES ZS AQdetare 7] Al 159 @A 494 sdg Az S
e (9)-7-op)e-5-((1-(5-FR22-3-(3-FF L2 d)-4-54-3 4-tol sfo| ER2 T E71-2- ) o &) o} 1 1) 3]
g u [4,5-d] ¥ 2 P-4 (1H)-< 27 mg(0.056 mmol, 81% 48&)S sk A2 AT},

i
(o
fr
ot

I NMR (300 MHz, DMSO-d¢) & 12.13 (s, -NH), 9.46 (s, -NH), 8.06 (s, 1H), 7.78-7.73 (m, 1H), 7.62-7.31
(m, 6H), 6.87 (s, -NH), 6.64 (s, -NH), 4.80-4.72 (m, 1H), 1.35-1.33 (m, 3H).

<HA 84> (8)-7-o]=-5-((1-(5-FREA-F2-3-(n-E)-3,4-To| 3| EEF HEA-2-) ol &) o} =) 7]
27| = [4,5-d]1¥ 2P| D-4(1H)-29] A=

HNSN
NH, NS0 HNTSN HNTSN
: N )l\ =
/\(/ MeS” "N~ Cl N N0 mCPBA  NH,OH N o
N DIPEA/DMSO Mes/kN/ NH MC IPA/THF HzN)\N/ NH
[ j o /\rN /\rN
’ ’
N I j N I j
\©/ o ¢l \©/ o ¢l

9A 1 (9-5-(A-(-FR2E4-24-3-(n-E9)-3 4-t}o|slo| = 2 = -2- ) o &l ) o} 1= )-7-(H H E] 2 ) I]
2o =[4,5-d] ¥ 2 v d-4(Ql)-=22] A%

(S)-2-(1-ot| o &) -5-F 2 2 -3-n-EL AUZT-4(30)-2S AHRT S AQstar= Av] A 349 @A 5
¢} Hd3 AxwHoer IFgE (9)-5-((1-(5-FRE2-4-24-3-(n-59)-3,4-to| o] =2 FHUY=ZH-2-Y) o &)
ola] = )-7-(H g E ) F 2 m £ [4,5-d] 7 g P H-4(1H)-2 45 mg(0.089 mmol, 89% F&)S Sl A=
A}t

' NMR (300 MHz, CDCl3) & 9.46 (s, 1H), 8.23 (s, 1H), 7.65-7.56 (m, 2H), 7.47-7.41 (m, 2H), 7.30-7.27
(m, 1H), 7.14 (s, 1H), 5.22-5.15 (m, 1H), 2.46-2.39 (m, 6H), 2.48-47 (m, 3H).

A 20 _(S)=7-op]e-5-((1=(5-F E 2-4-F -3 (n-=H)-3 4-t}o]slo| = m I} e -2-9]) o] &l ) o} 1] 1) 9] 2] W]
w[4.5-d]9emd-4(1)-2] Az

(9)-5-((1-(5-F22-4-52-3-(n-5Y)-3,4-t}o]slo| =2 A ZE-2-L) o &) o} = )-7- (W E] ) T 2| W] 2[4,
5-d]F M d-4(1H)-2& AFE3SE AS AQstars 7] AAld 159 @A 49 A3 AxzWHez SFE (9)-
7-olr) x=-5-((1-(5-E 2 24-&2-3-(n-E5%)-3,4 5 FAYEd-2-d) &) ot =) I En = [4,5-d] 7

) P-4(1H)- 35 mg(0.073 mmol, 82% +&)< 3F¢EA 1|
HONMR (300 MHz, DMSO-ds) & 12.13 (s, -NH), 9.60-9.48 (s, -NH), 8.06 (s, 1H), 7.78-7.72 (m. 1H), 7.63-

7.53 (m, 2H), 7.45-7.27 (m, 4H), 6.80-6.71 (m, -NH2), 4.84-4.77 (m, 1H), 2.47 (s, 3H), 1.35-1.30 (m,
3H).

<AAe 85> (8)-7-0}H]%x-5-(1-(8-F22-1-22-2-Hd-1,2-t}o] &} o] =R o}o]| 2 A ET-3-U)o| D oln =) T ]
A %[4,5-d]gnd-4(1)-29] A=

HNTSN

ey
= Mes™ N el N S0 mCPBA  NH,OH N0
Sl X
N DIPEA/DMSO . Z MG PAITHF 1y N~

S 12 _(8)-5-(1-(8-F 2 2-1-F4-2-9d-1,2-t}o]sfo| Emofo] &7l -3-) o " ofr] 2 ) -7- (W H E]. Q) 9] 2]
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[1967]

[1968]

[1970]

[1971]

[1972]

[1974]

[1975]

[1976]

[1977]

[1978]

[1980]

[1981]

[1982]

S=50l 10-1845931

v =4,5-d]3HuH-40D-22] AZ

7] AAd 819 wA 19lA Axd 5-F22-7-(HEE ) H g n =[4,5-d] 3 2 H-4(1H)-=2 17 mg(0.0743
mmol, 1.0 @) (S)-3-(1-oln]w=o8)-8-FE2E-2-Hdo}lo] AF=H-1(2H)- 27 mg(0.0892 mmol, 1.2
TS AHEste] AAld 349 @A 59 FUS AxWHOR S3E (S)-5-(1-(8-F 2 E-1-S4-2-7d-1,2-1}
olglo| =R olo| AT mH-3-d) o doln| =)-7-(MEE| ) 3] g v £ [4,5-d] ] 2 ] H-4(1H)-2 35 mg(96% T&)S
SHREA a1 A2 AUt

I NMR (300 MHz, DMSO-ds) & 1.40-1.42 (d, J = 6.0, 3H), 2.34 (s, 3H), 4.75-4.80 (m, 1H), 6.82 (s, 1H),

7.27-7.36 (m, 3H), 7.42-7.44 (m, 1H), 7.49-7.54 (m, 2H), 7.60-7.67 (m, 2H), 8.28 (s, 1H), 9.13-9.15
(d, J =6.0, 1H), 12.78(br s, 1H).

GA 2 (S)-7-otnw=-5-(1-(8-F 2 2-1-F4-2-¥d-1 2-t}o]slo]| = R olo] £ F @ -3-A )| Eoln] ) vl 2] u] &
[4.5-d]F g H-4(1D)-&¢ AZx

H-3-) o Hofr])-7-
59 ot 1 49} T3 A
5;0}0&%’4%%—3—%)41

A7) BA 20014 A ZTE (9)-5-(1-(8-F R 2-1-24-2-7d-1,2-t}o] slo] =g olo| A H &
(MEEl )9 v =[4,5-d] ¥ H-4(1H)-2 170 mg(0.346 mmol)S AF&3le] AAld 1

oz 315E 3gE (S)-7-oln m-5-(1-(8-F 2 2-1-54-2-9d-1,2-T}o] &} o]
Yojn| )y v 2 [4,5-d] ¥ 2] -4 (1H)-< 60 mg(38% &)< 3FekA mA|=Z Ao},

HONMR (300 MHz, DMSO-d) & 1.20-1.31 (d, J = 6.0, 3H), 4.58-4.62 (m, 1H), 6.57-6.94 (m, 3H), 7.42-
7.64 (m, 8H), 8.08 (s, 1H), 9.05-9.06 (d, J = 3.0, 1), 12.24 (s, 1H).
<Al 86>  (S)-7-°tHx-5-((1-(5- 2 2-4-§4-3-3d-3 4ol slo| =2 E2[2,1-{][1,2,4] EE o}F-
2-d)dg)otr ) A v = [4,5-d] 3 F v d-4(1H)-2¢] A=

HNSN

NH; N ") HNTSN HNTSN

: N
IETIN MeS)\N/ cl N)j&o mCPBA _ NH,OH N)ﬁ/f&O
DIPEA/DMSO PP MC IPA/THF HZN)\ =

N N
[:::T/ MeS” N7 NH N” NH
o ¢ AN AN
//\\T7 TN //\\f? SN
N A= N =
[::]/ o ¢ [:::I/ o«
A 1

(9)-5-(A-(5-F22-4-54-3-7d-3 4-To|s|o| =29 52 [2 1-f]|[1,2, 4] EF|o}F-2-) o & ) o} 1] 1= ) -7~ (]
gEl )T gu =4, 5-d]Frd-4(1D) - o] A=

($)-5-((1-(5-F R R4~ 2-3-7d-3,4-T}o|sto| =2 W Z & [2,1-{][1,2, 4] E&]o}x-2- ) of| & ) o} 1] - ) =7 (]
g 9) 9 v = [4,5-d]9 2 v H-4(1H)-& 58 mg(0.20 mmol)S AF&38le] AA|d 342 @A 58 HA3F Az
o7 FFE (9)-5-((1-(5-FEZ-4-24-3-7d-3 4-t}o]sto| =2 a2 Z[2 1-{][1,2,4] E&| o} -2-L ) o & ) o}
v )-7-(H el ) I g m 2[4, 5-d] 9] g u H-4(1H) -2 102 mg(94% &)< aF¢ka mA| = AU},

HONMR (300 MHz, CDCls) & 9.15(br s, 1H), 8.32(s, 1H), 7.30-7.65(m, 7H), 6.52(s, 1H), 5.10-5.25(m,

1H), 2.47(s, 3H), 1.50(d, J = 6.4Hz, 3H).

A 20 (S)-7-otm-5-((1-(5-F R 2-4-24-3-Hd-3 4-t}oldo| 2 Z7[2,.1-f][1.2 4] Eg]o}x-2-2) 9

eDoln ) F v E[4,5-d] T2 v d-4(QM)-22] A%

(9)-5-((1-(5-F22-4-52-3-9d-3 4-To|slo] E2I Z=2[2,1-1][1,2,4] Eg| o}z -2-) el & ) o} 1] 1= ) -7 (]

e o) I g n E[4,5-d] 3 2" H-4(1H)-2 43 mg(0.089 mmol)S AFg3le] AAd 159 ©A 49} U3k Az
Hoza 3L (9)-7-ol1|-5-((1-(5-ZFE2-4-24-3-Hd-3,4-T}o|slo| =29 Z2[2 1-f][1,2,4] Eg] o}~

2-e)oE)olr) )T gl v = [4,5-d ] 2] ) Y-4(1H)-< 14 mg(0.031 mmol, 35% 5&)< 3k 1A 2 AL},

I NMR (500 MHz, DMSO-ds) & 12.18(brs, 1H), 9.11(brs, 1H), 8.10 (s, 1H), 7.70-7.73 (m, 1H), 7.54-7.62
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[1984]

[1985]
[1986]

[1987]

[1989]

[1990]
[1991]

[1992]

[1993]

[1995]

[1996]

[1997]

[1999]

S=50l 10-1845931
(m, 1H), 7.42-7.52 (m, 2H), 7.24-7.35 (m, 1H), 6.93(brs, 1H), 6.70(dd, J = 1.0 Hz, J = 3.1 Hz, 1H),
6.62(brs, 1H), 4.75-4.83 (m, 1H), 1.35-1.41 (m, 3H).

<ZA4 87> (S)-7-°}1 =-5-((1-(5-EE2-3-(3-EF L 2Hd)-4-&4-3,4-To] 0| =2 EZ[2,1-
f1[1,2,4]1E8o}3-2-Q) o) opv| =) ¥ 2 v =4, 5-d] A g | D-4(1H)-=29] A=

HNTSN HNTSN
)NL\ 0 mCPBA NH,4OH )N‘\\ 0

~ -
MeS” N7 “NH MC  IPATTHE N N7 NH

A(/N\N N AK/N\N/\
F NWH;? F N =

(9)-5-((1-(5-F22-3-(3-ZF 9 29|d)-4-L4-3 4-Tlo|slo| =29 22 [2,1-{][1,2,4] EF] o}z1-2-2 ) o]

g)otn )-7-(w e 2 )3 gl 2[4, 5-d] 3] 2 v P¥-4(1H)-& 86 mg(0.172 mmol)S AF-&3te] AAlo] 159 &A 4

o FAFT Az = e (9)-T-0pm5-((1-(5-FRE-3-3-FF 22 d)-4-52-3, 4-r}ol &}

CRIER[2,1-f]1[1,2,4]Egerd-2-e) el d ) obn| ) T 2] W] % [4, 5-d] ] 2] ] D -4(1H)-= 20 mwg(0.043 mmol,

25% G&)& SFEAe] ;AR AUt

H MR (500 MHz, DMSO-ds) & 9.19(brs, 1H), 8.09 (s, 1H), 7.68 (s, 1H), 7.53-7.63 (m, 3H), 7.48 (s,

2H), 6.95(brs, 1H), 6.68 (s, 1H), 6.60(brs, 1H), 7.71-7.78 (m, 1H), 1.32-1.38 (m, 3H).

<A A 88> (S)-7-oH| =-5-((1-(2-H A EH-3-Y)dE)olu] =) F v = [4,5-d] ¥ F | D-4(1H)-29] A=

HNTSN
J\ll\\ o) HNTSN
s
= O Mes” N7 el N)ji&o mCPBA  NH,OH Nl)jfgo
DIPEA/DMSO P MC IPA/THF HzN*/

NS
N MeS” N NH
T X0
NS
oh

AL 10 (9)-7-( " Q) -5-(A-(2-F I F =7 -3-eD) ol &) opr] o) A 2] v %= [4, 5-d | 9] W] P-4 (1) - 2] A| %=

(S)-1-2-#dF=d-3-d) ol ol & AREF A& Alelstars 7] AAld 349] @7 59 edd Az os
3HtE (S)-7-(MEE] 2)-5-((1-(2-H I FA=H-3-L) o &) o}n| =) v & 0| = [4, 5-d ] 7] ] 7| -4 (1H) - 23
mg(0.052 mmol, 52% F~&)& SFEA A2 AU},

NH;

' NIR (300 MHz, CDCl;) & 12.32 (s, -NH), 9.31-9.29 (m, 1H), 8.26 (s, 1H), 8.20 (d, J = 8.5 Hz, 1H),

8.04 (s, 1H), 7.83 (d, J = 8.2 Hz, 1H), 7.74-7.68 (m, 3H), 7.57-7.43 (m, 4H), 5.78-5.68 (m, 1H), 1.51
(d, J =6.6 Hz, 3H).

SHA 2: (S)=7-ob]e-5-(A-(2-FdF=7l-3-e) ol &) opr]e) A e v] = [4, 5-d | 9] H v] P-4 (1) ->2] A=
(S)-7-(A & E ©)-5-((1-(2-F D A =2l -3-2 o] &) o}r| 1) 9] 2] W] = [4,5-d ] 9] 2] W] W -4 (1H) -2 A& AL A
ot 27 A 4] o 159] =) 49} =05 Aoz Sam
(S)=7-or| =-5-((1-(2- A 7= -3-d) ol D) opv| =) ¥ 2] v] = [4, 5-d | T e ] -4 (1) -=> 16 mg(0.039 mmol,
81% &)< Sk AR AJr.

' NR (300 MHz, DMSO-ds) & 12.16 (s, -NH), 9.36 (s, -NH), 8.36 (s, 1H), 8.07 (s, 1H), 8.01-7.96 (m,

2H), 7.75-7.44 (m, 7H), 7.63-7.53 (m, 2H), 7.45-7.27 (m, 4H), 6.86 (m, -NH), 6.75 (m, -NH), 5.48-5.44
(m, 1H), 1.33 (d, J = 6.1 Hz, 3H).

<N 89> (S)-7-0bl kb ((1-(5-B5F L 2-4-52-3-79-3,4-Tho| o] =2 A1} EA-2-Q) T2 7)o} 1) )
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[2000]
[2001]

[2002]

[2003]

[2005]

[2006]

[2007]

[2009]

[2010]

[2011]

[2012]

[2013]

[2015]

2 =[4,5-d] 9 G HD-4(10)-29 A=

omn
J
Jm
Qﬂ

10-1845931

HNTSN
NH, )Nl\)ﬁfgo HNTSN HNTSN
2 N —

\A(/ MeS” N~ Cl N)ji&o mCPBA NH,OH Nl)ﬁA/g
@N DIPEA/DMSO MeSJ\N/ NH MC IPA/THF HzN)\N/ NH
o F \/\rN :

’

N

SR

A 1 (9)-5-(A-(5-ZF 9 Z-4-&4-3-Hd-3 4-tjo|slo| =2 HUYZH-2-U) =2

) opn| ) -7-(HFEQ) I

2] =[4,5-d] gD -4(AH)-=>2] Az

(8)-2-(1-opr| =2 23)-5-FF 2 2-3-( 2 d-3-D) A& 4G -&& AH-3
349] ©A 59} FUg AEYHoR FE (5)-5-((1-(6-FTFLE4-4-3-7d-3,
)z zd)obu| ) -7-(WEE L) J 2] n =[4,5-d]9 2 v P-4(1H) -2 45 mg(0.089 mmo
AZ A},

' NMR (300 MHz, CDCl3) & 9.49-9.45 (m, 1H), 8.21 (s, 1H), 7.72-7.47 (m, 5H),

7.08 (m, 1H), 5.13-5.06 (m, 1H), 2.38 (s, 3H),

A 20 (8)-T-obx-5-((1-(5-ZTFQ & -4-24-3-9d-3 4-t}o] o] =2 L} =

1.98-1.76 (m, 2H), 0.87-0.78 (m,

& e Aslsas g7 Al

4-tholsho| B AL EH-2-

1, 89% F8)S kA 1

7.35-7.31 (m, 1H), 7.15-

3H).

~9-9)) %z 3)ojr] i) w2 u]

E[4.5-d]9#rd-4(1MD -2 A=x

(S)-5-((1-(5-=
5-d]F P H-4(1D)-2& A8 A ALt 7] e 159 A 49 FAst
7-0}u] 1=-5-((1-(5-ZF
) H-4(1H)-& 34 mg(0.075 mmol, 88% +8&)L 3¢k uA=

At

FQ2-4-% 2-3-9d-3,4-Tho] o] = 2 ALIEW-2-9) T2 W) opv] 1) —7- (] A E] 2) 9] €] ] = [ 4

AzwHoZ o3& (S)—

70 2-4-% 5-3-9] -3, 4-to] sho] £ 27 b E R -2-9) Z 2 ) o}v] ) 9] 2] v] £ [4,5-d]

I NMR (300 MHz, DMSO-dg) & 12.14 (s, -NH), 9.45 (s, -NH), 8.06 (s, 1H), 7.82-7.74 (m, 1H), 7.61-7.51
(m, 5H), 7.46-7.43 (m, 1H), 7.30-7.23 (m, 1H), 6.85 (s, -NH), 6.50 (s, -NH), 4.67 (s, 1H), 1.90-1.82
(m, 1H), 1.60-1.50 (m, 1H), 0.71-0.66 (m, 3H).

<AAS 90> (S)-7-o}H| =-5-(2-(5-E R E-4-S
=[4,5-d]1¥ @ d-4(1H)-29] AZx

&-3-99-3,4-Tho] o] S 2 AU EU-2-9) ] B2l B-1-9) 9] g ]

HNTSN
NH N)Tgo HNTSN H
Q(/N es)\N/ Cl )I& mCPBA NH,OH N)I&
Nﬁji; DIPEA/DMSO )\ IPAITHF N)l\
©/ O Cl

@%@

9A _1: (9)-5-2-(5-FE22-4-—24-3-Hd-3 4-T}olslo| =2 A UY=e-2-H I =

Cl

NN
A
o

2 NJ}
N
N

N

] @

A-1-9D)-7-(v[ =l e 2 ) 7] 7]

El

1%=[4,5-d]F v d-4(QM)-22] A%

(9)-5-F22-3-Hd-2-(F Ed-2-D) AUZH-4(3N) -2 A3 AL AYstas
9} Fd3 AxYHoR FIFE (5)-5-(2-(6-FRE2A4-—-24-3-Hd-3,4-t}o] o] =&
1-)-7-(H g el ) dn = [4,5-d] 3 g H-4(1H)-2 23 mg (0.044 mmol, 80% F&)

b NMR(300 MHz, CDCl;) & 8.17 (s, 1H), 8.03-8.00 (m, 1H), 7.69-7.40 (m, 8H),

& FhekA AR AT}

4.85-4.80 (m, 1H), 4.06-

4.00 (m, 1H), 3.68-3.60 (m, 1H), 2.53 (s, 3H), 2.29-2.10 (2H), 1.83-1.76 (m, 2H).
Al 20 (8)-7-0bv]e-5-(2-(5-F R 2-4-52-3-9d-3 4-to] dto] 2 FpE Rl -2-9) v E el d-1-9) I 2| ] =
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[2016]

[2017]

[2019]

[2020]
[2021]

[2022]

[2023]

[2025]

[2026]

[2027]

[2029]

[2030]

SS=50l 10-1845931

[4.5-d]d g d-4(1D) -9 A%

(9)-5-(2-(5-FR 24— 4-3-¥d-3 4-T}o| sto| =2 AU ZEH-2-U) ¥ Z2|d-1-U)-7- (W E] &) ¥ | v 2[4, 5-
d]F ] E-4(1)-2& AFEE A& At A7) Ao 159 @7 49 53 Azgioz 3gE (S)-7-
oln| 1-5-(2-(5-F 2 2-4-F 2-3-¥d-3, 4-T}oslo| =2 FUEH-2-A) v Egd-1-d) ¥ 2w = [4,5-d | T | v e -
4(1H)—= 20 mg(0.043 mmol, 86% TS )<= 3 A= LUc}.

H NMR(300 MHz, CDCls) & 11.77 (s. 1H), 9.10 (s, 1H), 8.72-8.70 (m, 2H), 8.37 (s. 1H), 8.00 (s, 1H),
7.69-7.47 (m, 4H), 4.83-4.80 (m, 1H), 4.49-4.41 (m, 1H), 3.87-3.73 (m, 2H), 1.28-1.24 (m, 4H).

<AAd 91> (9)-7-ob] =-5-(2-(5-F 2 2-4-&2-3-(H g d-3-¥9)-3,4-to]Fo| =2 AUYEA-2-4)H S d-1-
d) ¥ g u x[4,5-d]9 2w d-4(1H)-=29] A=

HNTSN

NH N')ﬁ HNTSN HNT SN
N
= MeS)\N )I& mCPBA  NH,OH N)\/EKO
N
DIPEA/DMSO IPA/THF H2N)\N;/rlq3

~

es

N Z N q(N ~ N
cl 0 Q a o &
A 10 (S)-5-(2-(5-F R REA4-24-3-(F g ¢-3-9)-3 . 4-t}o|slo| R A}E A -2-) g -1-9)-7-(H = ¥
) rE[4,5-d]F ] d-4(1)-2] AZ
($)-5-F2Z-3-(Igd-3-)-2-(H Z2d-2- D) AYEH-4CH)-2& A3 AL AQstas A7) AAd 34
o w7 59 U3 AxwHoR IFE (S)-5-(2-(5-FEE-4-24-3-(FFd-3-9)-3, 4—@016}01*:;#14&
A-2-4) I d-1-d)-7-(WE e )3 g v = [4,5-d] = 2 7| D-4(1) - 30 mg(0.057 mmol, 57% F~&)& Ik
A TAZ AAG.

1
H NMR (300 MHz, CDCl;) & 10.96 (s, 1H), 9.31 (s, 1H), 8.82-8.78 (m, 1H), 8.56 (s, 1H), 8.45-8.42 (m,

1H), 8.24 (s, 1H), 7.56-7.43 (m, 4H), 4.83-4.80 (m, 1H), 4.69-4.64 (m, 1H), 3.71-3.60 (m, 1H), 2.53
(s, 8H), 1.28-1.24 (m, 1H).

DA 2 ($)-T-0}v]teo5-(2-(5-F 2 2-d- 4-3-(] 2] 1-3-91)-3,4-tho] Sho] = @ 3] b el-p-0) 9] Sl W-1-9))
o] vt [4.5-d] el v -4 (1) -] A%

(S)-5-(2-(5-FE2-4-2-3-(F Fd-3-¢)-3,4-t}o] o] =R FUEH-2-) I E D-1-9)-7-(H D E ) 7 2]
U]E [4,5-d]¥ 2 d-4(1H)-2& AFES AS AYstas 7] HA

E (S)-7-ob =-5-(2-(5-F 2 2-4-F4-3- (I 2 d-3-Y)-
2[4,5-d]19) g ¥-4(10)-2 20 mg(0.043 mmol, 86% F&)S &M 1A

I NMR (300 MHz, CDCl3) & 11.77 (s, 1H), 9.10 (s, 1H), 8.72-8.70 (m, 2H), 8.37 (s, 1H), 8.00 (s, 1H),
7.69-7.47 (m, 4H), 4.83-4.80 (m, 1H), 4.49-4.41 (m, 1H), 3.87-3.73 (m, 2H), 1.28-1.24 (m, 4H).

<AAd 92> (8)-7-0}H| =-5-(2-(5-F 2 2-3-(3-Z 22 2H|d)-4-& -3 4-T}o]|Flo| =27 EA-2-A) W S
-1-9) 9 gr| =[4,5-d]9 v d-4(1H)-22] A=

HNTSN
NH )\)IK HNTSN HNTSN
N B
- t& o _wen
 DIPEADMSO ﬁ IPAITHF 1N N;/D
N
~N
(I , [ I N\©/F
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[2031]

[2032]

[2033]

[2035]

[2036]

[2037]

[2039]

[2040]
[2041]

[2042]

[2043]

[2045]

[2046]

[2047]

S=50l 10-1845931

A _1: (9-5-(2-(5-F2&2-3-(3-ZF 22 d)-4-&4-3 4-t}o]dto| =2 A= -2-2) ¥ | d-1-U)-7-(H]
gE o) Jeu =4, 5-d]F v d-4(1H)-L2] A%

(S)-5-FRE-3-(3-FF 2 d)-2-(I e d-2-) AUEZI-A4GH -5 AT s ALstas 47 A
349 @A 59} FUT AP R FFE (S)-5-(2-(5-FRR-3-(3-ZF 29 d)-4-&4-3,4-T} o] 30| =2 7]
U=d-2-d) v S d-1-9)-7-(dME g )9 g x4, 5-d] ) & v d-4(1H)-& 38 mg (0.071 mmol, 71% F+8&)<
SIQEA A Z AT,

2

I NMR(300 MHz, CDCls) & & 11.62 (s, -NH), 8.29 (s, 1H), 7.86-8.72 (m, 1H), 7.68-7.41 (m, 5H), 7.29-

7.24 (m, 1H), 7.09-7.02 (m, 1H), 4.84-4.78 (m, 1H), 4.09-4.02 (m, 1H), 3.65-3.60 (m, 1H), 2.52 (s,
3H), 2.25-2.08 (m, 4H), 1.84-1.77 (m, 1H).

9A 20 ()70 e-5-(2-(5-FEE-3-(3-FF @ HH)-4-F4-3 4-t}o]Flo| =2 A L}=-2-) I E -
1-h)F e E[4,5-d]H 2P D-4(QH)-=2] A=

(S)-5-(2-(5-FRE-3-(3-ZF L 2HY)4-%4-3,4-t}o]Flo| =2 A UE3-2-A) 22| d-1-d)-7-(H = E]
) =[4,5-d]F 2 HD-4(1D) -5 A3 A& A9t 7] AAld 159 WA 49 L AXTHS
2 335 (9)-7-ol1x-5-(2-(5-FRZ-3-(3-ZF 0. 2 ¥d)-4-8 4-3 4-T}o]slo| E2 A UE A -2-) 7| 27 -
1-) I 2[4, 5-d] 9 g rd-4(1) -5 AU,

H NMR(300 NHz, DMSO-d6) & & 11.76(br s, 1H), 8.00 (s, 1H), 7.95-7.30 (m, 8H), 6.62 (br s, 2H), 4.60-
4.40 (m, 1H), 3.90-3.70 (m, 1H), 3.65-1.77 (m, 6H).

<dAle] 93> (S)-7-07| =-5-(2-(5-F 2 2~4-52-3-(n-FH)-3,4- o sPo| E2FAEU-2-9) ¥ 8 H-1-9) 9]
2 W E[4,5-d]5 2P d-4(10)-29) A=

HNTSN
NH )\)IK HN SN HNTSN
N P
~ DIPEAIDMSO IPAITHF HZN)\ -
~N
N
¢l o \©/

GA 10 (9)-5-Q-(5-FRE4-84A-3-(mEZH)-3 4-go|sto| = 2 FA}E-2-) I Eul-1-¢)-7-(HEE 2 ) I
2l =[4,5-d ]9 2P D-4(1H)-=2] A=

(8)-5-822-2-( &g d-2-¥)-3-m-EZ A UZH-4(CH)-S A& AL Astars 7] AAld 349 &
59Jr T AxLYHOZ FIFE (5)-5-(2-(5-F22-4-F4-3-(m-EE)-3,4~ BPO]éFO]CiﬂLP%%—Z )=

J-1-)-7-(ME g ) I g 2[4, 5-d] Y1 d-4(1H) - 45 mg(0.085 mmol, 85% F+&)<L 3l IAZ A
Tﬂr.

I NMR (300 MHz, CDClz) & 11.72 (s -NH), 8.26 (s, 1H), 7.84 (s, 1H), 7.55-7.41 (m, 5H), 7.07 (s, 1H),

4.87-4.81 (m, 1H), 4.13-4.07 (m, 1H), 3.58-3.51 (m, 1H), 2.50 (s, 3H), 2.20-2.04 (m, 4H), 1.79-1.73
(m, 2H).

DA 20 (8)-7-0kv]de-5-(2-(5-F R 2-4-% 43~ (n-5Y)-3.4-tposlo| B2 A} -2-9) M Fe]H-1-9) 9] 2] v]
E[4.5-d]9grd-4MD)-29] A=x

(S)-5-(2-(5-F R 2-4-22-3-(n-E9)-3,4-T}o|slo] =2 A} ZEH-2-9) 9 2 H-1-)-7-(H P E) ) T 2 v =

[4,5-d]9] v d-4(1H)-& AFES S AQstas d7] AAld 159 @A 49 FU3 AxYyHoz IFE

(8)-7-0u| =-5-(2-(5-F R Z-4-F4-3-(n-EY)-3,4-tfolslo| =2 A UYZ U -2-4) I &2 d-1-) A v = [4,5-
d1¥ g 9-4(1H)-2 31 mg(0.061 mmol, 77% )& slerM A2 At

' NMR (300 MHz, DMSO-d6) & 11.75 (br s, 1H), 8.00 (s, 1H), 7.80-7.20 (m, 7H), 6.53 (br s, 2H), 4.63-
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[2049]

[2050]

[2051]

[2052]

[2053]

[2055]

[2056]

[2057]

[2059]

[2060]
[2061]

[2062]

S=50l 10-1845931

4.53 (m, 1H), 3.84-3.74 (m, 1H), 3.60-3.40 (m, 1H), 2.37 (s, 3H), 2.10-1.27 (m, 4H).

<A el 94> (9)-7-0kme-5-(2-(8-F 2 2-1-§ 2-2-5]d-1,2-Tol S0 =2 o}o] 27 EU-3-U) 7 2 W-1-Y) 7]
g E[4,5-d] 9 T d-4(10)-29 A=
HNTSN
)N‘\\ o} HNSN
es” N7 ¢ mCPBA  NH,OH NS S0
DIPEA/DMSO MC IPA/THF ,_,2,\,i 7

A 10 (9)-5-(2-(8-F R Z2-1-F4-2-Hd-1,2-t}o]F o] ERolo| A= -3-)F Eg|d-1-U)-7-(H HE] 2 ) I]
2l =[4,5-d ]9 2P D-4(1H)-=2] A=

(9)-8-F2a-2-7d-3-(F 2 d-2-)o}o] 2AEH-4(3H)-& AlL3 AL AYstas Ay A4 349
Al 58t s AxWHOR FFE (9)-5-(2-(8-FZE-1-5A4-2-Hd-1,2-t}o] o] =R olo| A F| =5 73-4) 7]
Fd-1-2)-7-(HEE )T En £ [4,5-d] T u)P-4(1H)-< 42 mg (0.081 mmol, 81% F&)& sk uA=Z
Ak,

a2 gL

I NMR(300 MHz, CDClz) & 11.55 (s, -NH), 8.08 (s, 1H), 7.85-7.83 (m, 1H), 7.69-7.64 (m, 1H), 7.69-7.33

(m, 7H), 6.63 (s, 1H), 5.02-4.96 (m, 1H), 4.40-4.31 (m, 1H), 3.18-3.12 (m, 1H), 2.57 (s, 3H), 2.12-
1.98 (m, 2H), 1.87-1.81 (m, 1H), 1.64-1.55 (m, 1H).

A 2: (S)-7-01]=-5-(2-(8-F 2 2-1-F4-2-7d-1,2-1]o]Fo| E2olo] A F &3 -3-A)F E2]g-1-d) 9] & 1]
E[4.5-d]¥grd-4MD)-29] A=x

(9)-5-(2-(8-F2Z-1-Z4-2-Hd-1,2-Tol o] E2o}o| A7 EH-3-U) I EF d-1-d)-7-(HE E| ) 9 2] 7]
[4,5-d]9 v H-4(1H) -2 AF&3F AL AQdltas Ay Ao 159 @A 49 L3 A= S
(S)-7-o}u| =-5-(2-(8-F 2 Z-1-&4-2-¥d-1,2-t}o]| d}o]| = Zolo| F =3 -3-U ) 7] ]

d1¥ g r)Y-4(1H)-&S& A},
'H NMR(300 MHz, DMSO-d6) & 11.86(br s, 1H), 8.04(s, 1H), 7.85-7.83 (m, 1H), 7.69-7.33 (m, 8H), 6.65(br
s, 2H), 6.48(s, 1H), 4.96-4.80 (m, 1H), 4.20-4.00 (m, 1H), 3.18-3.00 (m, 1H), 1.90-1.30 (m, 4H).

<HAl 4 95>
(S)-7-0}u] ie-5-(2-(5-F 2 2-4-& A-3-5d-3,4-T}o] o] =29 B2 [2,1-f][1,2,4] ET o} A-2- ) S Q-
1-4) v =[4,5-d]1d 2 v d-4(1H)-2¢ A=

HNTXN

iy iﬁ% g
H N\
2N Mes”™ “N” cl )jjg mCPBA  NHOH )ﬁ
N = DIPEA/DMSO )\ IPA/THE HN*
7Y
C gy %

A

-2

(8)-5-(2-(5-F R Z-4-5 -39 d-3 4-vlolsto| =Ry F2[2,1-f][1.2.4] EFobxl-2-9) ] S 9~
nEE e ) er = [4,5-d] I e v -4 (1H) -2 Az
(8)-5-F 2 R-3-vd-2-(FEed-2-) M E=[1,2-f][1
A& Aelstie 471 Aol 349 wHA 59 % &
3,4-tholgte| =Ry &2 [2,1-f][1,2,4] E&]o}¥-2-Y

1
=7-(

2,41 ERold-4(BH) - sle|l=mFmetol=E  ARES
Azwg oz 3gE (9)-5-(2-(5-FR2-4-34-3-9d-
) Zd-1-A)-7-(W g ¥ ) F 2w = [4,5-d] ¥ 2 v d-
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[2063]

[2065]

[2066]

[2067]

[2069]

[2070]
[2071]

[2072]

[2073]

[2075]

[2076]

[2077]

[2079]

S=53 10-1845931
4(1H)-< 30 mg (0.06 mmol, 66% &)< ¢k nAE AAT}.

I NMR(300 MHz, CDClz) & 8.10 (s, 1H), 7.96-7.93 (m, 1H), 7.65-7.61 (m, 1H), 7.55-7.53 (m, 2H), 7.35

(s, M), 7.35-7.34 (m, 1H), 7.28-7.26 (m, 1H), 6.45-6.44 (m, 1H), 4.85-4.81 (m, 1H), 4.16-4.09 (m,
1H), 4.03-3.93 (m, 1H), 2.56 (s, 3H), 2.21-2.12 (m, 1H), 2.08-2.05 (m, 2H), 1.82-1.72 (s, 1H).

SA 20 (S)-7-ohM|e-5-(2-(5-FREA4-5F2-3-¥d-3 4-vo|gto| Ry ER[1.2-1][1.2. 4] Eg]o}x-2-9) 9]
=ed-1-9) v v (4, 5-d] 9 g Hd-4(AH) -] Az

(9)-5-(2-(5-2 2 244 2-3-3]U-3 4-Tho| st =27 £ 2[2,1-£][1,2,4] Bl o}l -2-) 7] B ] &)

-(YE L) E[4,5-d] 9 ] M 94 (1)-&& AHEF AL A 7] dAe) 159 wA 49 BAH

Zﬂ}_‘%moi 3E (S)-7-oFr| =-5-(2-(5-F R 2-4-34-3-Hd-3,4-T}o]lo| =29 E 2 [1,2-f][1,2, 4] E
A-2-21) ¥ B ¥-1-2) 9 2] 0] 1[4, 5-4] 9] 2] W] H-4 (1) -£-& AT

I NMR(300 MHz, CDCl;) & 8.45 (s, 1H), 7.60-7.05 (m, 7H), 6.43 (s, 1H), 4.85-4.81 (m, 1H), 4.16-4.09
(m, 1H), 3.80-3.60 (m, 1H), 2.45-1.65 (m, 4H).

<AA 4 96> (S)-7-0}u] e-5-(2-(5-Z 2 2-3-(3-ZE2 9 2| Y)-4-& A-3 4-T}o|Fo| =2H E2[2,1-
f111,2,4]1Egold-2-A)H &g d-1-d) 9 g v =[4,5-d] 9 g v D-4(1H)-2>9] A=

HNTSN

NH N N0 HNTSN HNTSN
: N. )‘\ >
ZONT MeS™ "N ClI N| A 0 mCPBA NH4OH N‘ ~ (0]
F N
DIPEA/DMSO MeSJ\N/ N/> MC IPA/THF HZN)\N/ N
o) Cl Nﬁ)\ y NN
%NQF

o5

A 1 (9)-5-(2-(5-F22-3-(3-ZF2 29 d)4- -3 4-T}o|slo| =222 [2,1-1][1,2, 4] Eo}7-2-Y
g Egd-1-)-7-(d e o) v u =4 5-d] T Hd-4(1H)-22] Az

(9)-5-F22-3-(3-FF2dd)-2-(F = d-2-) I ZZ[1,2-f][1,2,4] EG|o}H-4(3H)-< FPo| =2 FZe}o]
EE ARRS AS Al9stare 7] AAld 349 G 59 wUS AR OR SFE (S)-5-(2-(5-FRE-3-
(3-2F 2 2W9d)4-84-3 4-tfo|sto| E2M =S 2[2,1-][1,2,4] ET] o} -2-A) ¥ 22| d-1-2)-7-(W L E] ) 7]
Hu 2(4,5-d] 9 g ¥-4(1H)-2 60 mg (0.011 mmol, 79% &)< I mA R AL},

1
H NMR(300 MHz, CDCls) & 9.94 (s, -NH), 8.16 (s 1H), 7.81-7.74 (m, 1H), 7.62-7.48 (m, 2H), 7.14 (s,

1), 7.09-7.01 (m, 1H), 6.43 (s, 1H), 4.84 (s, 1), 4.02-3.96 (m, 1), 3.69-3.58 (m, 1H), 2.58 (s,
3H), 2.21-2.04 (m, 2H), 1.85-1.77 (m, 2H).

SAl 20 (S)=7-obM|e-5-(2-(5-FR2-3-(3-FFL 2 d)4-5 -3 4-to|gte| Eru = [2,1-1][1.2.4] E¥]
opxl-2-eh) ¥ Eed-1-) s ]| =[4,5-d] F e r] D41 -] Az

(9)-5-(2-(5-Z22-3-(3-ZF 9. 2Hd)4-24-3 4-t}olslo| e 2H 22 [2 1-{][1,2,4] E]o}zl-2-) 9 S| d-
1-)-7-(ME g ) A =[4,5-d] 2 v d-4(1H)-=& AFHES AS AYstas 7] AAld 159 ©A 4
g3k AzxwHoR YR (S)-7-ow-5-(2-(5-FR2-3-(3-EF L 2H|d)-4-22-3 4-T}o]slo| =R I E 7
[2,1-f][1,2,4]Eg]o}R-2-) I Z2Wl-1-4) 2| = [4,5-d | F & P-4 (1) -2>& BA}.

'H NMR(300 MHz, CDCly) & 8.58 (br s, 1H), 7.65-6.80 (m, 6H), 6.44 (s, 1H), 6.10 (s, 1H),4.90 (s, 1H),
4.25-4.10 (m, 1H), 3.75-3.50 (m, 1H), 2.25-1.10 (m, 4H).

<AA 97> (S)-4-((1-(8-FEE-1-S4-2-¥d-1,2-t}o]dlo]| =R olo]| A7 HA-3-Y) ol & ) o} = )-7,8-T}o] 8}
ol==z9 g x[2,3-d]¥ g v d-5(6H)-22] X
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[2080]
[2081]

[2082]

[2083]

[2085]

[2086]

[2087]

[2089]

[2090]
[2091]

[2092]

S=50l 10-1845931

PMB-.
NH, le xS0 N HN
= N >l NS o TFAMSA N7y 0
DIPEA/DMSO = MC L~

N N~ “NH N~ “NH
(0] Cl 2 = ~ =
©/ o ©/ o Cl
A 1

(9)-4-((1-(8-F22-1-8A-2-7d-1,2-t}o|slo] = Zolo] A F|Ed-3-A ) &) o} 1| & ) -8~ (4-H| EA Wl 4 )-7, 8-
trolslol =2y gl E[2,3-d] T g rH-5(6)-=22] A=*

4-F 2 2-8-(4-v| EA W )-7,8-t}olFto| =2 g =[2,3-d] & v d-5(6H) -2 200 mg(0.658 mmol), (S)-3-
(1-opn o e)-8-F 2 2-2-7 dolo] A7 =H-1(20) - 136 mg(0.790 mmol)S A}&3}o] AAlo] 349 A 59}
598 Axyor 3FE (9)-4-((1-(8-FRZ-1-54-2-9d-1 2-t}o|slo] =R ofo] 42 F &7 -3-U ) ol &l )o}u]
1)-8-(4-v| EA| A )-7,8-t}o]Fto] = 23] 2] =[2,3-d] ] 2] n] d-5(6H)—2 326 mg(0.576 mmol, 87% 4~&)2 3}k
Aol AR AT,

' NMR (300 MHz, CDCl3) & 9.52 (d, J = 6.4 Hz, 1H), 8.04 (s, 1H), 7.35-7.56 (m, 7H), 7.31 (d, J = 6.4

Hz, 1H), 7.21 (d, J = 8.3 Hz, 2H), 6.86 (d, J = 8.3 Hz, 2H), 6.52 (s, 1H), 4.93 (t, J = 7.4 Hz, 1H),
4.83 (s, 2H), 3.79 (s, 3H), 3.45 (t, J = 6.4 Hz, 2H), 2.58-2.67 (m, 2H), 1.40 (d, J = 6.4 Hz, 3H).

oA 20 (§)-4-((-B-F22-1-F4-2-9d-1,2-t}o|sfo| E R ofo] A Fml-3-) o 'l ) o}r] 2= ) -7, 8-T} o] Sko] =
2y g k[2,3-d]¥] g -5(6H) 2] A=

(S)-4-((1-(8-F 2 2-1-& 2-2-Hd-1,2-T}o]3lo| =2 o}o] A7 m A -3-< ) o & ) o} 1] 1 )-8 (4-H| EA Wl & )7, 8~
tholalol =29 @] E[2,3-d] 7 g d-5(6H)-< 50 mg(0.088 mmol)<S AFEale] AAld 19 A 87 =Yt A%
oz 31gE (9)-4-((1-(8-FR2-1-F4-2-7d-1,2-t}o]3fo]| = Zoleo| AT EH-3-4 ) ol &) o} )-7,8-T}
olgtol =23 g = [2,3-d]1F ) ¥-5(6H)-2 36 mg(0.081 mmol, 91% F+&)S ek el A2 AT},

'HONWR (300 MHz, CDCly) & 9.35 (d, J = 7.2 Hz, 1H), 7.93 (s, 1H), 7.34-7.55 (m, 7H), 7.30 (d, J = 8.4
Hz, 1H), 6.51 (s, 1H), 6.11(brs, 1H). 4.91 (t, J = 6.1 Hz, 1H), 3.58-3.67 (m, 2H), 2.67-2.75 (m, 2H),
1.40 (d, J = 6.9 Hz, 3H).

<AAd 98> (S)-4-((1-(4,8-T}o| 2 2-1-82-2-¥d-1,2-T}o| glo| ERo}o] 2 A EA-3- ) o & ) o] 1= ) -
7,8-t}ol3lo| =29 2| £[2,3-d] ¥ 2| v dA-5(6H)-&2] A%

NH, Cl
PMB.. B..
N‘ ~r o N| X TFAMSA N| xS0
kN/ o DIPEA/DMSO N SNH ol  Mmc

-
N ONH Gl

&N?? %

oA 1 _(9)-4-((4.8-H IR =-1-54-0-3d-1,2-T] o] =mofo] A3 =gl -3-%) o &l ) o} ] 1= ) -8-(4-vi| S A ¥l

2)-7.8-tsle| =z v L [2,3-d] 7 g n Pd-5(6H)-L2] A%

A7) Alze] 109] @A 8ollA AEE (S)-3-(1-ofn|o')-4,8-t]F 2 Z-2-Fdolo] A F=H-1(2)-< 100
mg(0.30 mmol)& AR&3te] 7] AAle] 349 @A 59 LT AxWHoR E (S)-4-((4,8-HFEE-1-5
a-2-9d-1, 2-t8lo| ERolo] A FEm-3-d) ol |) o} ] 1) -8~ (4-H| B A Wl H ) -7, 8-T] sfe] =2 9] 2] 1= [ 2, 3-d ] 9] 7]

) e-5(6H)-< 150 mg (0.25 mmol, 83% &)< A AR AU},
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[2093]

[2095]

[2096]

[2097]

[2099]

[2100]

SS=50l 10-1845931

' NMR (300 MHz, CDCls) & 9.97 (br s, 1H), 8.11 (s, 1H), 8.00 (d, J = 8.2Hz, 1H), 7.76 (d, J = 7.7Hz,

1), 7.51-7.64 (m, 5H), 7.19-7.24 (m, 3H), 6.86 (d, J = 8.6Hz, 2H), 5.07-5.11 (m, 1H), 4.80-4.87 (m,
2H), 3.81 (s, 3H), 3.42-3.46 (m, 2H), 2.59-2.63 (m, 2H), 1.64 (d, J = 7.2Hz, 3H).

A 20 (§)-4-((4,8-"U S22 -1-54-2-7d-1,2-H 30| E2o}lo]| 4~ F] EH-3-U ) &) o}H]| = )-7,8-T] 3} o] E 2 3]
2] (2, 3-d] ¥ 2]n]d-5(6H) -2 A%

A7) GA 1A AxE (S)-4-((4,8-T]F 2 E-1-L5-2-7d-1, 2-t]3}o]| =R ofo] AR HA-3-Y ) o & )o}n] 1 )-
(4~ E A H1E)-7, 8-t 3l =2 ¥ 2] = [2,3-d] ¥ 2l v Y -5(6H) - 100 mg(0.17 mmol)S AFE3le] A7) A A
o] GA 8% FUg AxzWHoR FAE (5)-4-((4,8-UFEZ2-1-F4-2-7d-1,2-t]3fo| = 2o} o| AT EH-3-
)eog)olr] =)-7,8-t3tol =2 1 2| = [2,3-d] | H-5(6H) - 78 mg (0.16 mmol, 98% F~&)S A uA=
dATt.

— GO

I NIR (300 MHz, CDCl3) & 9.82 (br s, 1H), 7.99 (d, J = 6.7Hz, 1H), 7.98 (s, 1H), 7.68-7.73 (m, 1H),

9.48-7.63 (m, 5H), 7.19-7.21 (m, 1H), 5.80 (s, 1H), 5.03-5.11 (m, 2H), 3.58-3.65 (m, 2H), 2.65-2.72
(m, 2H), 1.64 (d, J = 7.2Hz, 3H).

st7] 3 1 5 3E 20 7] AAlel 1 WA 98ell A A3 Bkl shehytaAe Aelste] yehhi

#£ 1
A 24 A P2
1 HNTX 2 HNTS
N~ NH N~ >NH
/—:\(/N /\r/N
N. :[ :] N
[:::I/ o cCi | N 9 ¢
3 HNTX 4 HNT
N7 o N7 o
SNTONH KN NH
N N
| _N O ¢l \Ii;:]/ o <
F
5 HNTX 6 HNTX
N‘\ (o) ht/ | o
P N
N~ “NH N~ ONH
7 7-1
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— N —
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(e N <t
[a\] N [a\]
o o
o z o
nN.vo L O ) )
> WW
ageksleSatal
=2 -4 Z Z b4
N \
T L 7 T L7 T
(o)) — 4] Lo © 0
— [a\] [a\] [a\] [a\] [a\]
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41

HN" N 42

43

HN" N 44

45

HN” N 46

47

z2 A Ao

HN N o0

51
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\| o ¢l o cl
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2 dtge mE AAd 1 UX] 989 X ATE|HO|:AlE
alpha, PI3K a)ell digt A & HF AFS 3l s7let 22 A¥S 39 tt. BE g2 ATP = 10
uM, M= 5% = 100 nMell A &4 (enzyme, PIK a)9] AFE

3-7)obAl  <}Phosphatidylinositol 3 kinase

A 1 AT AI E(MDA-MB-453 cell)E 10% $Efo}d A (fetal bovine serum; Hycl->, w®]=H)o] 23
DMEM®} #] (Dulbecco's Modified Eagle Medium, Hycl<>, SH30243.01)E o]&3}o], 124 —‘j‘Eﬂo]Eoﬂ 4
1,000,0007) A Z7} Eo7te® 53k, 24475 37T €0, SlFtHlolElolA kg sls &+ S
AIZE 308 A gt o]F, PISKYe] MEU &84S ZF7HAZA 4 = EGF(Epidermal Growth Factor)(10 u
g/mL; R&D, 2150-C5)¢] 10 ng/mLo] HEZ= Hglst}, 58 gk &, wiAE E% ¥ 27 PRS(Ql2ksk=

N, gibco, 14190-250)% A|EE AolF & FolullS o]&slo] PBSE ¢Hds] A7}, o] %, 37 ©A 2 ;

o ofl i
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[2118]
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[2124]
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SSS0ol 10-1845931

AlEE A=RES A4S S8, AXEd PIKE Y] &4 AxE H7he.

Aol FojR AEE 1.5k FHO & 3000 rpmell 1¥  For  dal¥sta, RIPA BH
(Radioimmunoprecipitation assay buffer)(50 mM Tris-HCl, 5 mM EDTA, 150 mM NaCl, 1% NP-40, 1 mM PMSF,
pH 8.0; ELPIS, 3=)Z= 100 plL ¥ir 4TC dAae] 12A)17Hs<E Ba3tc}. o|F ) 4To|A 14000 rpm, 20% &
AAEHsI] AESHe A2 1.0mL FEO %71th. BCA(Bicinchoninic acid)B oz w AL Hesiar 7
&604 MES Evlgth. BE W9 (ELPIS,EBA-1052)& 56X ARE, @A 10 pgrhd, UHAe IX AEHHE
S 20 ul7t HEF vk 5% E<F 100TelA Felal 7stE £F57e WA SAAZ.
7o B2 AAe 2 2 o dAEgs oAt olF, A8 10%  SDS(Sodium  Dodecyl
Sulfate)acrylamide gelolA] ®2F=E 3tz, o]F, EI® dWAL PVDF(poly-vinyl difluoride)
membrane(Millipore, ipvh00010) 2.2 & AA == &}a1, o]% pAkt(phospho protein kinase B) 3FA] (Serd73 =
= Thr308; Cell signaling, 9271s iz 13038s)E 12A17F &9t 4TolA WHgAIZITE, TBST(Tris-Buffered
Saline with Tween 20)(10 mM Tris-HCI, pH 7.5, 150 mM NaCl, 0.1% Tween-20)% 5% 3¥ Aojs=11, 2% 3+
A2 B/ A (santacruz,sc-2004) S BF3k0] 2A17F FoF A2oA wHEFTE, TBSTE 1084 3W AojFaL
ECL(enhanced chemiluminescence)(thermo, NCI34095KR)& &1 LAS-30002 o]&3te] wi=g &1},

<Add 2> TAWNELo|XxAE 3-7|o}A] HE}(Phosphatidylinositol 3 kinase beta, PI3K B)dl g Al
g4 A5

E dio] wE AAd 1 WA 98¢ T ANEYOo|=AlE 3-7]1}o}Al y (Phosphatidylinositol 3 kinase gamma,
PI3K y)oll st oA &4 HS AgS 8 3719 22 24gS 730, B JFES ATP = 10 uM, 4
Z 5% = 100 nMollA] &4 (enzyme, PISK y)9 AdE =43},

AZFA Y MM EMPC3 cell)E 109 FElo}E A (fetal bovine serum; Hycl®, m|=)o] E3+g  DMEMHRA]
(Dulbecco's Modified Eagle Medium, Hycl<>, SH30243.01)E o]&3}o], 129 Zo]Ed A3 1,000,0007] A
E7F BAVIES BFSTE. 24A17bEQE 37T CO, QIFFHIolE A A stE = the, SIES 1AI7F 30 AHE

ghth, o]% PI3KHIELS] M &4d& 71 4 = LPA(lysophosphatidic acid)(10 pg/mL; R&D, 2150-
C5)°] 10 ng/mLe] HEE AHgirt, 5 v &, wiXE 25 B 27k PBS(QIAEE &, gibeo, 14190-
250)2 AZE HolF ¥ Tol3l& o83t PBSE L olF, A7) AEd 19 WA 2 =EES
TA)E S3ll, Maxd PIKHERe] &4 HEE HUlsit.

los]
w2
-
e
=Y
2
N
rt
Ku

<A¥d 3> TAFGEHO|AE 3-7|Yo}A] y (Phosphatidylinositol 3 kinase gamma, PI3K y)ol thd A
24 AF

Eodyo] w2 AAjd 1 WA 989 EAuE|Ho|=A]E 3-7]YolA] y (Phosphatidylinositol 3 kinase gamma,
PI3K y)oll st oA &4 Hs 24dS fdl 379 22 28-S Fd5Uh. B JFES ATP = 10 uM, A

Z 5% = 100 nMell Al &E(enzyme, PIK y)o] A;ME FA 33T
2] A E(RAW264.7 cell)E 10% F-efo}&* (fetal bovine serum; Hycl<, w]=)o] ¥3F%l DMEM=)A] (Dulbecco's
Modified Eagle Medium, Hycl<-, SH30243.01)E o]83}o], 12€ Zdo|Ed L% 1,000,0007] AE7} Eoj7lx=

S RFG. 24ZHEQH 37T 0, AFWOIEAA BT F vhe, HBBS 1NZ 308 Aa. olF,
PIKy ¢ Axv &4s 5
o] HEE ATt 5%
Rl F ol A o] &3}
MEY PIsKy o &4 A

7M1 A 9= C5a(Complement comp=nt 5a)(10 upg/mL; R&D, 2150-C5)¢] 10 ng/mL
i 3, mixE B g A7k PBS(QIAAEE N, gibco, 14190-250)F MEE
o] PBSE €43 AATT. o]F, 7] AFd 19 @A 2|53 FA)E S,

<A¥d 4> TAPREYo|A|E 3-7|1}olA] DE}(Phosphatidylinositol 3 kinase delta, PI3K &)d tigt A
g4 A=

Eoutgo] wE AAd 1 x| 98¢ EAME|Ho|xAE 3-7]tpolA] @EF(Phosphatidylinositol 3 kinase
delta, PI3K &)of digh oAl &4 AZ AAS Hd sh7ler 22 AFS Fds5nt. BE dE2 ATP = 10
M, AZ 5% = 100 nMolA &4 (enzyme, PI3K §)2 AsNE A3 T).

24l A E(Raji cell)E 10% -Efold A (fetal bovine serum; Hycl<, w|=r)o] E3te RPMI1640 wiA](Hycl-,
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SH30027.02)Z o]-&3dle], 129 Zdgo|Eo] 43 1,000,0007) AFE7t Sol7te® B33}, 24X 7H5<E 37°C CO,
AFuolElol A kg3t E & U, SEES 1AZE 308 Al o], PIKEEre] MAxu A4S S7HAZ
T A= IaM(HYZEEY M, immunoglobulin M, Southern Biotech, W|=)& 0.25 pg/mLe] HEZ g3k},
302 #MF F, wiAE BT wEa A7 PBS(QIARSEE &, gibco, 14190-250)= M|EXE HolE & Tolsls
o]&3le] PBSE ¢hds] A|AZ L. o]F, A7 AFd 19 WA 2(A=HET F4)E Fa, AlEU PIK 2ERE]
4 A=E F7ret.

AAlel 1 WA 989 7] Ayl 1 WA 4ol A

de EavE oA E 3-7|yolAl odu), wEl, y 2 dE
(PI3K a, B, v % &)l digk oA &4 AT 2

& 5] & 3o YERUSITE.

v

Z 3
2] ) PI3 Kinase PI3 Kinase PI3 Kinase PI3 Kinase
(p110 a /p85 a ) (h) (p110B /p86 a ) (h) (p120y ) (h) (p1106 /p85 a)(h)

1 + ++ ++ 4+
2 + + ++ 144
3 + + ++ 4+
4 + + ++ 144
5 + ++ ++ 4+
6 + + ++ 144
7 + + + 4+
7-1 + + + ++
8 + + ++ 4+
9 + + ++ 144
10 + + ++ 4+
11 + + ++ 144
12 + + ++ 4+
13 + + ++ 144
14 + + ++ ++
15 + ++ ++ 144
16 + + ++ ++
17 + + ++ ++
18 + ++ ++ 4+
19 + + + +

20 + + ++ 4+
21 + ++ ++ 144
22 + + ++ 4+
23 + + ++ 144
24 + + ++ ++
25 + + +H 144
26 + + + ++
27 + + ++ ++
28 + + + ++
29 + + ++ 144
30 + + ++ 4+
31 + + + ++
32 +

33 + + ++ 144
34 ++ 4+
35 + +
36 ++ 4+
37 ++ 144
38 + + +H 4+
39 + +

39-1 +H ++
40 + + ++ 144
41 ++ ++
42 ++ ++
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s=<4

(371 & 3°lA,

[2131]

500 nM Z3}o]aL;

+ =

[2132]

7} 500 nM ©]3&}o]aL;

=

10 nM

p
o

+

[2133]

10 nM ©]

L
o

+++

[2134]

&l
A

ol
=
[

¥

B,

s}3&E9] PIK a,

A=

30l e wlel ol

2

371

[2136]

sol el -

groll A oAl S-S e

=

¥

B,

‘umo
i

o

o

Ae 8

L
o

KR
y

= 5o dE w9

PI3 7]ufolAl y

B

¥
2]

PI3 7lvoba]l oA =

1

[2138]

"

o))
B

- Eo

=0

Mo

Hl4,

g a4 =4 EHCoPD),

59 PI3 71volA

;i

-

Hlo

B

S

A7 v A 1 U1A] 302 e

ttel shebA) 11, 20

S

o]

P
-

ol

oo

o 85 A

L
L

5

= =]
S

|

X
)

A

L
L

[2140]

2302 FANHE= 3

o
=

2302 FAH

m
=

rA1e1 3kek4] 11, 20

<AA 4 1> A e Az

[2142]

2g

[2143]

1g

o

[2144]

[2145]

<AA A 2> BA ] A=

[2147]

100 mg

[2148]

100 mg

T
<!

X

A
o

[2149]

100 mg

o
o

[2150]

mg

EERRREN

2

[2151]

sl

Zﬂ}_o

=
=

Fol ]

o) Al Azel WA eds

s

o}

[2152]

<A A 3> A Ax

[2154]

100 mg

[2155]

100 mg

T
!

X

A
o

[2156]

100 mg

o

[2157]

EERRREE

2

[2158]

ol

[2159]

<AA A 4> FAA L Ax

[2161]

100 mg

180 mg

e

o

[2163]

26 mg

- 21,0

NaoHPO,

[2164]
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[2165]
[2166]
[2168]
[2169]
[2170]
[2171]
[2172]
[2173]
[2174]
[2175]
[2176]
[2177]
[2178]
[2179]
[2180]
[2181]
[2182]
[2183]
[2184]
[2185]
[2186]
[2187]
[2188]
[2189]
[2190]

[2191]

N

= =
e

(¢}

of

FHQ FAAS AP

<AA ] 5> A7 FS] Ax

b

g2 12 ®AIEE SeE
HIER E9k

HIEFT A opAEl o] E

HIEHR B

H]ERY

H]EF B2

B el B6

HI e B12

HIER C

1) 9 €l

¢

0¥
~
1o
=
o
)
%d
=
I
e
HU ot

FAARE, 2 BFHE e
kel

d o, HEe Alxsha,

1.0mg

0.15mg
0.5mg
0.2mg

10mg

50mg

1.75mg

0.82mg

-
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