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(S Mgl
Ty Ty R Tart AN B2l -
# N ’k’h M solvent , 250 0
i
Jaa

H H 24h
ia 2a
antry Pd source ligand solvent yield/ %™ Ea%!
1 Pds(dbaly CHCly L1 DCM 48 3
2 Pdzidba); CHCly L2 DCM 45 3
3 Pdaldbaly CHCly L3 DCM 27 10
13 Pd{dba)y CHCl, L13 DCM 42 63
14 Pda{dbaly CHCIy L14 DCM 70 a2
15 Pdz(dba)y CHCly L15 DCM 4 96
16 L 5 TV T, o e T e T U o oy
- ] | 17 Pdzidba)y CHCI5 Li7 DCM 74 a5
I 18 Pdaidba)y CHCly Li8 DCM 54 N
19 Pdaidbaly CHGI L19 DCM 58 ¢
20 Pdzidbajy CHCly L20 DCM 76 85
21 Pdaidba)y CHCIs L2 DCM 62 a3

la (0.1 mmol), 2a (0.1 mmol), Pd,(dba),- CHCI, (5 mol%) L

(12 mol%) 2 mL DCM 25 C 24 h. [b] [c] HPLC
[0015] L 12 mol% ( ) 5
mol% DCM 2ml 0.5 h
la 0.1 mmol 3 2a 0.1 mmol

25 24 / (5/
1 3/1)
1
[0016] 1 L17 DCM 2
[0017] 2
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[0018] 3

@ Peg{dbaly- CHCly [Smoi%) @ i
& @‘5& L7 (12mol%) a
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[0021]
:,, a D "
y Pd.(dbaly, CHC, (2.5 mol3%) i . 1 =
" B L (6 mol%) 3 z
N’&o @E:FO THE , 25T = EI:FD
H H 24h H
1a 2a daa
4 2 29 .6 mg 3aa 90% 114 115
[0022] 3aa 99% ee [Daicel Chiralcel AD H, hexanes/i

PrOH = 80/20, flow rate: 1.0 mL min 1,A = 254 .4 nm, major enantiomer tr =
17 .261 min minor enantiomer tr = 30.446 min.]; Jo]25 D= +197.24 (c 0.29,
CHCI,); 1H NMR (400 MHz, CDCI3) & 8.25 (s, 1H), 7.41 (d, J = 7.5 Hz, 1H),
732 (td,J=7.7,13Hz,1H),7.16 7.09 (m, 1H),7.02 (td,J=7.7,15
Hz, 1H), 6.97 (dd,J=7.7, 1.6 Hz, 1H), 691 (d,J =8.0 Hz, 1H), 6.88 (t, J
=2.2Hz,2H),6.66 (t,)J=75Hz,1H),6.57 (d,J =79 Hz, 1H), 640 (d,J
=156 Hz, 1H), 6.21 (t,J = 2.2 Hz, 2H), 5.67 (dt, J = 15.2, 7.4 Hz, 1H),
3.45 (s, 2H), 3.28 (ddd, J =13.2,6.8, 1.4 Hz, 1H), 3.20 (dd, J = 13.2, 8.0
Hz, 1H); 13C NMR (101 MHz, CDCI3) 6 176.1, 143 .6, 140.7, 132.0, 130.1, 128.6,
128.0, 127 .4, 125 .8, 123.3, 123 .0, 122.9, 119.0, 118.7, 115.8, 110.7, 109.0,
66.8, 40.7.

FT IR:v (cm 1): 3377, 1721, 1619, 1600, 1473, 1263, 1227, 1176,
1097, 1074, 970, 746, 609 .

HRMS (ESI): m/z: [M+H]+ Calcd. for C21H20N30: 330.1601, found
308 .1605 .

[0023]
. 03 0
Pdy(dbaly CHCI; (2.5 mol) N ,Hﬁfaﬂ(iij/
| = " i e N L {8 mol%) - /F\A
xff'~ﬁ£*ﬁ3 ~F THF , 25C - kﬁ#ﬂHNﬁzc
H : 24h H
1h 2a " Aah ik e
L 6 mol% ( )
2.5 mol% THF 2ml 0.5h
1b 1.5 3 2a 0.1 mmol
25 24 / (5/1 3/1)
, 32.6mg 3ab 95% 137 138 C
[0024] 3ab : 98% ee [Daicel Chiralcel AS H, hexanes/i

PrOH = 85/15, flow rate: 1.0 mL min 1,A = 254 .4 nm, major enantiomer tr =
29 .397 min minor enantiomer tr = 14 .491 min.]; Jo]25 D= +96.83 (c 0.41,
CHCI,); 1H NMR (400 MHz, CDCI3) 6 8.39 (s, 1H), 7.41 (d, J = 7.5 Hz, 1H),
733 (td,J=7.8,1.2 Hz, 1H), 7.13 (t,J =76 Hz, 1H), 6.96 6.91 (m,

9
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2H), 6.90 (d, J =2.2 Hz, 2H), 6.86 (d, J = 7.8 Hz, 1H), 6.59 (t, J = 7.5 Hz,
1H), 6.43 (d, J = 15.5 Hz, 1H), 6.22 (t, J = 2.2 Hz, 2H), 5.67 (dt, J = 15.3,
7.4 Hz, 1H), 3.34 3.25 (n, 1H), 3.19 (dd, J = 13.2, 8.0 Hz, 1H), 2.10 (s,
3H); 13C NMR (101 MHz, CDCI3) & 176.4, 141.8, 140.8, 132.5, 130.0, 129.8,
128.0, 125.7, 125.4, 123.1, 123.0, 122.9, 122.3, 119.1, 118.0, 110.8, 108.9,
66.8, 40.7, 17 5.

FT IR:v (cm 1): 3408, 3318, 1716, 1619, 1471, 1263, 1174, 1104, 974,
754, 715.

HRMS (ESI): [M+H]+ Calcd . For C22H22N30: 344 .1758, found 344 .1758.

[0025]
7 HMN
m/i Q Pdaidba)y CHCl (2.5 mol$s) @\F@
|I\'“‘ e "T*‘""'{ =0 LN T s j:l\ 7\ L
~gh -Hﬁg‘ﬂ L fEJ:“—ﬁ = (Fr b " g
1e 2a o = 3ac
L 6 mol% ( )
2.5 mol% THF 2ml 0.5h
1c 1.5 3 2a 0.1 mmol
25 24 / (5/1 3/1)
, 29.6mg 3ac, 85%
[0026] 3ac : 99% ee [Daicel Chiralcel AD H, hexanes/i

ProH = 80/20, flow rate: 1.0 mL- min*,\ = 254 .4 nm, major enantiomer tr =
16 .709 min mino enantiomer tr = 31.078 min.]; Jo]25 D= +118.38 (c 0.37,
CHCI;); 1H NMR (400 MHz, CDCI3) & 7.96 (s, 1H), 7.41 (dd, J = 7.6, 1.2 Hz,
H), 734 (td,J =77, 13 Hz, 1H), 7.14 (t,J =7.7Hz, 1H), 6.92 (d, J =
79Hz,1H),688 (p,J =2.1Hz,3H),6.37 625 (m, 3H),6.21 (t,J =22
Hz, 2H) , 5.60 (dt, J = 15.3, 7.5 Hz, 1H), 3.57 (s, 2H), 3.26 (ddd, J = 13.2,
6.9,1.4 Hz, 1H), 3.18 (dd, J = 13.2, 8.0 Hz, 1H) .; 19F NMR (376 MHz, CDCI3)
0 113.9; 13C NMR (101 MHz, CDCI3) &6 176.5, 163.2 (d, J= 245.4 Hz), 145.2 (d,
J=11.1 Hz), 140.8, 131.1, 130.1, 128.7 (d, J= 10.1 Hz), 128 .0, 125.6, 123 .0,
122 .8, 119.2(d, J= 2.0 Hz) , 119.0, 110.8, 109.0, 105.3(d, J= 21.2 Hz), 102 .1
(d,J=242Hz),66.9, 40.5.

FT IR: v (cm 1): 3359, 2919, 2850, 1717, 1619, 1502, 1471, 1261,
1166, 1098, 973, 721.

HRMS (ESI1): m/z: [M+H]+ Calcd. for C21H19FN30: 348.1507, found
348 .1510.

[0027]

10
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- {:ﬂ [f% HN
ﬁfu PO T e e
2 Ic.a“a;}’xﬂx&bﬁ I L'-\,;ﬁL[\;:_a THF .25C - xﬁa -
i . 24h H ot
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
1d 1.5 3 2a 0.1 mmol
25 24 / (5/1 3/1)
, 33mg 3ad, 91% ,55 56

[0028] 3ad : >99% ee [Daicel Chiralcel AD H, hexanes/

i PrOH = 80720, flow rate: 1.0 mL min 1,A = 254 .4 nm, major enantiomer tr =
19.328 min.]; [@]25 D= +111.22 (c 0.41, CHCl,); 1H NMR (400 MHz, CDCI3) o
8.75 (s, H), 737 d,J=76Hz,1H),732 (t,J =7.8Hz,1H), 7.12 (t,J
= 7.6 Hz, 1H), 6.88 (q,J = 8.1 Hz, 4H),6.63 6.52 (m, 2H), 6.31 (d, J =
15.6 Hz, 1H), 6.24 6.14 (m, 2H), 5.63 (dt, J = 15.2, 7.5 Hz, 1H), 3.24 (dd,
J=13.2,6.9Hz, 1H), 3.16 (dd, J = 13.2, 8.0 Hz, 1H), 2.87 (s, 2H); 13C NMR
(101 MHz, CDCI3) 6 176 .4, 144.6, 140.8, 133.9, 131.0, 130.1, 128.4, 128.0,
125.6, 123.5, 123.0, 121 .6, 119.0, 118.6, 115.3, 110.9, 109.0, 66.8, 40.5.

FT IR: v (cm 1): 3392, 3187, 2920, 2849, 1717, 1619, 1471, 1419,
1260, 1225, 1097, 970, 799, 721.

HRMS (ESI): m/z: m/z: [M+Na]+ Calcd. for C21H18CIN30ONa: 386 .1031,

found 386 .1032.

[0029]
I {j Q HaM
. ~ - . - Pds{dbaly CHCl (2.5 mol¥h) 5 {‘x. =
LK == e V.
18 2a 3aem — ]
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
le 1.5 3 2a 0.1 mmol
25 24 / (571 3/1)
, 33.5mg 3ae, 82% ,53 54
[0030] 3ae : 99% ee [Daicel Chiralcel AD H, hexanes/i

ProH = 80/20, flow rate: 1.0 mL- min*,\ = 254 .4 nm, major enantiomer tr =
22 .155 min minor enantiomer tr = 37.901 min.]; Jo]25 D= +87.62 (c 0.42,
CHCL,); 1H NMR (400 MHz, CDCI13) & 7.95 (d, J =15.2 Hz, 1H), 7.40 d,J =7.5
Hz, 1H), 7.34 (td,J =7.7,13 Hz, 1H), 7.14 (td,J =7.6, 1.0 Hz, 1H), 6.92

11
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d,J=78Hz,1H),6.88 (t,J =2.2Hz,2H),6.80 (d,J =8.1Hz, 1H), 6.75
(dd,J =8.1,1.9Hz, 1H), 6.72 (d, J = 1.9 Hz, 1H), 6.29 (d, J = 15.6 Hz,
1H), 6.21 (t,J =2.2 Hz, 2H), 5.65 (dt,J =152, 7.4 Hz, 1H), 3.26 (ddd, J
=132,7.0,14Hz, 1H), 3.19 (dd, J = 13.2, 8.0 Hz, 1H) .; 13C NMR (101 MHz,
cbci3) & 175.8, 144 .8, 140.6, 131.1, 130.2, 128.7, 127.9, 125.8, 123 .6,
123.0, 122.1, 121 5,119.1, 118.2, 110.7, 110.6, 109.0, 66 .6, 40.7.

FT IR:v (cm®): 3365, 2920, 2850, 1718, 1619, 1471, 1260, 1094, 722.

HRMS (ESI): m/z: [M+Na]® Calcd. for C,H BrN,ONa: 432.0505, found

2118
432 .0505 .
[0031]
3 {;l I[ﬂ:“’ HaN
Py dba)y CHCy (2.5 mal%) N W/ﬁﬁa{\j\
o 0 2 o L (6 moit) = W .
| = P i CF;
Fall | ’-'J’l"'-q"l*b J:J:h/\:ﬂ THF . 267C L“\m.‘_ ! H}_.ﬂ
H H 24h H
1f 2a Jaf
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
1f 1.5 3 2a 0.1 mmol
25 24 / (671 3/1)
, 31.4mg 3ae, 79%,115 116
[0032] 3af : 99% ee [Daicel Chiralcel AD H, hexanes/i

PrOH = 80/20, flow rate: 1.0 mL min 1,A = 254 .4 nm, major enantiomer tr =
10.895 min mino enantiomer tr = 18.880 min.]; Jo]25 D= +111.91 (c 0.47,
CHCL)) ; 'H NMR (400 MHz, CDCl,)) 5 8.85 (d,J =26.1Hz, 1H),7.39 d,J=7.5
Hz, 1H), 7.33 (t,J =7.7Hz, 1H), 7.14 (t,J =76 Hz, 1H), 7.02 (d,J =80
Hz, 1H), 6.94 6.84 (m, 4H), 6.77 (s, 1H), 6.38 (d, J = 15.6 Hz, 1H), 6.23
d,J=24Hz,2H),5.73 (dt,J =153, 7.5 Hz, 1H), 3.66 (s, 2H), 3.28 (dd,
J =133, 6.9 Hz, 1H), 3.20 (dd, J = 13.3, 8.0 Hz, 1H) .; °F NMR (376 MHz,
CDCL,) & 62.8; C NMR (101 MHz, ChCl,) & 176.4, 143.8, 140.7, 131.0, 130.5
(Q, J=323 Hz), 130.2, 127 .9, 127.7, 126.1, 1256, 125.1, 124 0(q, J= 273.7
Hz) , 123.1, 119.0, 114 9(q, J= 3Hz), 112.0(q, J= 3Hz), 110.9, 109.1, 66 .8,
40 5.

FT IR:v (cm'): 3193, 2920, 2849, 1719, 1620, 1472, 1434, 1334 ,1256,
1163, 1116, 971, 808, 721.
HRMS (ESI): m/z: [M+Na]® Calcd. for C,H, .F.N

,,HgFsN,ONa: 420.1295, found
420 .1292 .

[0033]

12
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= 1_')_‘?? I!'II"_'-\\} |-Ii't_L
-"H\[/L o .{'h Pdldoaly CHCI, (2.5 moll) N "“h-"/?-‘ll:l -h::"l
' L (6 moi%) = SR 2
\ﬂw? ‘N“J“‘tb E\{In?:ﬁ THF , 25T . OE-:S_-O A
H H 24h H
1g 2a dag
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
1g 1.5 3 2a 0.1 mmol
25 24 / (5/1 3/1)
, 24mg 3ag, 70% ,148 149
[0034] 4ag :99% ee [Daicel Chiralcel 1A H, hexanes/i

ProH = 85/15, flow rate: 1.0 mL- min ', A = 254 .4 nm, major enantiomer tr =
13 .615 min minor enantiomer tr = 32.841 min.]; Jo]25 D= +114 .58 (c 0.48,
CHCIé);lH NMR (400 MHz, CDCI,) 6 8.91 (s, 1H), 7.39 (d, J = 7.4 Hz, 1H), 7.31
t,J=77Hz,1H),712 (t,)J=76Hz,1H),692 6.80 (m, 5H), 6.53 (d,
J=79Hz,1H),6.43 (d,J =156 Hz, 1H), 6.21 (t,J = 2.2 Hz, 2H), 5.66
@dt,J =152, 7.3 Hz, 1H), 3.30 (s, 2H), 3.28 3.23 (m, 1H), 3.19 (dd, J =
13.2, 8.1 Hz, 1H), 2.18 (s, 3H); *°C NMR (101 MHz, CDCL) & 176.7, 140.9,
140.2, 132.1, 130.1, 129.3, 128 6, 128.1, 127 .8, 125.6, 123.9, 123.0, 122.9,
119.1, 116 .6, 111.0, 109.0, 67.0, 40.6, 20.5.

FT IR:v (cm): 3373, 2920, 2849, 1708, 1619, 1470, 1264, 1097, 969,

727 .
HRMS (ESD): m/z: [W+H]" Calcd . for C,,H, N0z 344.1758, found 344 .1755.
[0035]
¢ i 5
ol Pda(dba)y CHCl, (2.5 mol%) N 7 1'*--
jij* .+ A E:jj:{>=ﬂ L (6 mol%) ﬁ“]:l{ 'ﬁhgx{*
Z u.:Lbnu ~F N THF.. 250 . - L»“_l, ke &
H 4 24h H
1h 2a 3ah
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
1h 1.5 3 2a 0.1 mmol
25 24 / (571 3/1)
, 30.9mg 3ah, 85% ,150 151
[0036] 3ah : 99% ee [Daicel Chiralcel 1A H, hexanes/i

ProH = 90710, flow rate: 1.0 mL- min ', A = 254 .4 nm, major enantiomer tr =
13.793 min minor enantiomer tr = 36.693 min.]; J@]25 D= +48 (c 0.35, CHCI,);
'H NVMR (400 MHz, CCl)d 7.75 (s, 1H),7.41 (d,J =7.5Hz, 1H), 7.35 (t, J =
7.7Hz,1H),7.15 (t,J =76 Hz,1H),6.99 6.94 (m, 1H), 693 d,J =7.7

13
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Hz, 2H), 6.89 (s, 2H), 6.50 (d, J = 8.5 Hz, 1H), 6.32 (d, J = 15.6 Hz, 1H),
6.21 (d, J =

14
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=
LA
H
1]
2.5 mol%
25 24
, 25.1mg
[0040] 3aj

1j 1.5

3aj,

Pda{dba)a-CHCh (2.5 mol%)
L (6 mol%)

TVHF , 25°C
24h

L 6 mol%
THF 2ml

3

73%,117 118

Ilﬂ\\\ HaM
LH/,. ')-\'“‘f')h\"‘

S

. ) @,

|
L\"-Q_/JL“-H =

3aj

0.5h.

2a 0.1 mmol

/ (/1 3/1)

:98% ee [Daicel Chiralcel AS H, hexanes/i

PrOH = 80/20, flow rate: 1.0 mL min 1,A = 254 .4 nm, minor enantiomer tr =
26 .914 min.]; Jo]125 D= +101.94 (c 0.31,

CHCI,); 'H NMR (400 MHz, CDCI)) 3 8.56 (s, 1H), 7.42 (d, J = 7.5 Hz, 1H), 7.31

21 .633 min major enantiomer tr

(t,J =7.7 Hz,

15



N 115197199 A W OB P 13/25

NMR (400 MHz, CDCl,) & 8.99 (s, 1H), 7.42 (dd, J = 7.6, 1.2 Hz, 1H), 7.32
(td,J=7.8,1.3Hz,1H),7.13 (td,J =7.6, 1.0 Hz, 1H), 6.93 (d, J = 7.8
Hz, 1H), 6.89 6.84 (m, 3H), 6.67 (dd, J = 7.9, 1.1 Hz, 1H), 6.43 (dd, J =
8.1, 1.1 Hz, 1H), 6.36 (d, J = 16.2 Hz, 1H), 6.21 (t, J = 2.2 Hz, 2H), 5.72
(dt, J =16.2, 7.3 Hz, 1H), 3.59 (s, 2H), 3.38 (ddd, J = 13.4, 7.1, 1.4 Hz,
1H), 3.29 (ddd, J = 13.4, 7.6, 1.3 Hz, 1H); '°C NMR (101 MHz, CDCI,) & 176.6,
145 .4, 140.7, 133.8, 130.1, 130.0, 128.4, 128.2, 128.0, 125.6, 123.3, 121.1,
118.9, 118.9, 113.6, 110.9, 109.1, 66.6, 41.0.

FT IR:v (cm'): 3374, 2920, 2851, 1716, 1619, 1567, 1471, 1289, 1263,
1235.16, 1175.35, 1097 .56, 975.79, 787.72, 752.08, 717.79, 621 .87.

HRMS (ES1): m/z: [M+H]" Calcd. for C,H,,CIN,0: 364.1212, found

21°'18
364 .1218.
[0043]
g 47 D "
Pd;{dba)y CHCI3 (2.5 mol%) N e~
; @;J):‘-‘ L (6 mol%) AN \\Ly
N’J:;\O N THF ,25C N
H o 24h H
11 L a -]
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
1115 3 2a 0.1 mmol
25 24 / (5/1 3/1)
, 25.1mg 3al, 98% ,125 126
[0044] 3al : 99% ee [Daicel Chiralcel AS H, hexanes/i PrOH

= 85/15, flow rate: 1.0 mL- min*,\ = 254 .4 nm, minor enantiomer tr = 18 .989
min major enantiomer tr = 29.478 min.]; [@]25 D = +141.14 (c 0.44, CHCI)); H
NMR (400 MHz, CDCI;) & 8.25 (s, 1H), 7.41 (d, J = 7.5 Hz, 1H), 7.32 (t, J
7.7 Hz,1H),712 (t,J=7.6Hz,1H),6.94 6385 (m,3H),6.76 (d,J =7.
Hz, 1H), 6.52 (d, J = 7.7 Hz, 1H), 6.40 (d, J = 15.5 Hz, 1H), 6.21 (t, J
2.2 Hz, 2H), 563 (dt, J =152, 7.4 Hz, 1H), 3.45 (s, 2H), 3.28 (dd, J
13.2, 6.9 Hz, 1H), 3.19 (dd, J = 13.2, 8.0 Hz, 1H), 2.22 (s, 3H), 2.01 (s,
3H); *°C NMR (101 MHz, cbCl,) & 176.4, 141.7, 140.8, 136 .6, 132.7, 130.0,
128.0, 125.7, 124 4, 122 .9, 1225, 121.2, 120.6, 120.1, 119.1, 110.8, 108.9,
66.9, 40.7, 20.6, 12 .8.

FT IR:v (cm'): 3399, 3335, 2920, 1723, 1617, 1471, 1260, 1170, 1097,
971, 805, 756, 675.

HRMS (ES1): m/z: [M+Na]" Calcd. for C,H,,N,ONa:380.1734, found
380.1734.

~
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[0045]
- a S D ™
Pds(dba)s-CHCla (2.5 mol%) Cl N \j@
i [ :j:?% L (6 mol%) :
0 "
N0 N THF , 251 g (tj:bh@
H Lk 24h H
1a 2b 3ba
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
lal.b 2b 0.1 mmol 25 24
/ (571 3/1) , 29mg

3ba, 98%,140 141
[0046] 3ba : 99% ee [Daicel Chiralcel AD H, hexanes/i
ProH = 80/20, flow rate: 1.0 mL- min*,\ = 254 .4 nm, major enantiomer tr =
13.728 min.]; r]25 D = +37.78 (c 0.36, CHCL,); 'H NMR (400 MHz, CDCI,) 6 8.95
(s, 1H), 722 (t,J =8.0Hz, 1H), 7.05 (d, J = 8.2 Hz, 1H), 7.00 (td, J =
76,16 Hz,1H),6.89 (dd,J =7.6,1.6 Hz, 1H), 6.77 6.72 (m, 3H), 6.64
(td,J =7.5,1.1Hz, 1H), 6.57 6.51 (m, 2H), 6.22 (t, J = 2.2 Hz, 2H),
554 (dt,J =153, 7.5Hz, 1H), 3.67 (ddd, J =125, 7.2, 1.2 Hz, 1H), 3.49
3.42 (, 1H), 2.84 (s, 2H) .; °C NMR (101 MHz, CDCL,) 3 175.9, 143 .2, 142.7,

131.8, 131.4, 128 .8, 128.7, 127 4, 125.1, 124 .2, 123 .3, 122.5, 118.9, 118 .5,
116.0, 109 .4, 109.0, 68.0, 36.6.

FT IR:v (cm%): 3393, 2920, 2849, 1720, 1615, 1451, 1260, 1101, 719.

HRMS (ESI): m/z: [M+Na]" Calcd. for C,H,,CIN,ONa: 386.1031, found
386 .1032.

[0047]
. ¢J D "
Pda(dba)y:CHCly (2.5 mol%) Cl N \4;\@
o, L (6 mol%)
L&) =
kaﬁj [i:I:ﬂ THF , 25C [i:I:i>?F
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
lalb 2c 0.1 mmol 25 24
/ (571 3/1) , 24.5mg

3ca, 60%,130 131
[0048] 3ca :> 99% ee [Daicel Chiralcel AD H, hexanes/i

ProH = 80/20, flow rate: 1.0 mL- min*,\ = 254 .4 nm, major enantiomer tr =

17



N 115197199 A W OB P 15/25

14 35 min. ]; 125 D = +40.95 (c 0.21, CHCI); 'H NMR (400 MHz, CDCl,) & 8.69
(s, 1H), 7.24 (d,J =8.2 Hz, 1H), 7.16 (t, J = 7.9 Hz, 1H), 7.01 (td, J =
7.6,1.6 Hz, 1H), 6.88 (dd, J = 7.7, 1.6 Hz, 1H), 6.80 (d, J = 7.7 Hz, 1H),
6.74 (t,J =2.2Hz, 2H), 663 (t,J =7.5Hz, 1H), 6.59 6.51 (n, 2H), 6.23
(t,J =2.2Hz, 2H), 5.54 (dt, J = 15.3, 7.5 Hz, 1H), 3.81 3.73 (m, 1H),
3.42 (dd, J = 12.5, 7.7 Hz, 1H) .; °C NMR (101 MHz, CDCl,) & 175.9, 143.5,
142 .9, 131.8, 131.5, 128.7, 127 .4, 127 .4, 126 .8, 123.1, 122 .4, 120 .5, 118.7,
118 .6, 115.8, 109.8, 109.1, 68.6, 36.3.

FT IR:v (cm*): 3394, 2920, 2849, 1718, 1613, 1448, 1260, 1081, 970,
720, 647 .

HRMS (ESI): m/z: [M+H]" Calcd. for C,H,oBrN,0: 408.0706, found
408 .0708..

[0049]
: fﬁ] — HsM
i N7 ;S b
e Fo f “Pdaiuna P UALANE S milite) M P s \ =
(Y8 Y X =0 __temmm KT Ly
e = N = THE,mC | 'uﬁ,{_)‘._N: Gl
n E 24h H
1a 2d 3da
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
la 1.5 2d 0.1 mmol 25 24
/ (571 3/1) ,
28 .1mg 3da, 81%,126 127
[0050] 3da :99% ee [Daicel Chiralcel AS H, hexanes/i PrOH

= 80/20, flow rate: 1.0 mL.- min',\ = 254 4 nm, minor enantiomer tr = 23.374
min. major enantiomer tr = 34.3 min.]; [@]25 D = +80 (c 0.28, CHCI3);1H NMR
(400 MHz, CDCI,)) & 8.53 (s, 1H), 7.13 (dd, J =7.7, 2.6 Hz, 1H), 7.03 (td, J
8.7,2.4Hz,2H),6.98 (dd, J=7.7,15Hz, 1H), 6.84 (t,J = 2.2 Hz, 2H),
6.82 (d,J=4.2Hz,1H),6.67 (td,J =75,1.2 Hz, 1H), 6.58 (dd, J = 8.0,
1.2 Hz, 1H), 6.46 (d, J = 15.6 Hz, 1H), 6.22 (t, J = 2.2 Hz, 2H), 5.64 (ddd,
J=153,8.1,6.7 Hz, 1H), 3.56 (s, 2H), 3.26 (ddd, J = 13.3, 6.8, 1.4 Hz,
1H), 3.19 (ddd, J = 13.3, 8.1, 1.1 Hz, 1H).; *°F NMR (376 MHz, CDCIy) &
118.7; °C NMR (101 MHz, CDCI) & 176.3, 159.0 (d, J= 243 .4 Hz), 143.6, 136.6
d, J=3Hz), 1323, 129.7 (d, J= 8.1 Hz), 128.8, 127 .4, 123.1, 122 .3, 118.9,
118.7, 116.7 (d, J= 23.2 Hz) , 1159, 113.4 (d, J= 256.3 Hz), 1115 (d, J= 8.1
Hz) , 109.3, 67.2 (d, J= 2.0 Hz) , 40 .5.

FT IR:v (cm): 3393, 2920, 2850, 1716, 1645, 1486, 1259,1185, 1099,
971, 815, 721.
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HRMS (ES1): m/z: [M+H]" Calcd. for C,H,,FN,0: 348.1507, found
348 .1510.

[0051]

o @ @ HaN

‘ Pds(dbals-CHCls (2.5 mol%) + =
| ™R o 2 | e o L (& mol%) - e \)C ’\(Ill\a/
# N’L*r:: N THF , 25 ¢ - Nl o R
H o 24h H
1a 2a Jea
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
lal.b5 2e 0.1 mmol 25 24
/ (571 3/1) s
33 .8mg 3ea, 93% ,132 133
[0052] 3ea : 99% ee [Daicel Chiralcel AS H, hexanes/i PrOH

= 80/20, flow rate: 1.0 mL- min*,A = 254.4 nm,]; []25 D = +50.59 (c 0.34,
CHCI,); 'H NMR (400 MHz, CDCI)5 8.74 (s, 1H), 7.37 (d, J = 2.1 Hz, 1H), 7.29
(dd,J =8.4,2.1Hz,1H),7.04 (td,J =7.7,15 Hz, 1H), 6.99 (dd, J = 7.7,
1.5Hz, 1H), 6.85 6.78 (m, 3H), 6.68 (t, J = 7.5 Hz, 1H), 6.62 6.55 (n,
1H), 6.46 (d, J = 15.6 Hz, 1H), 6.22 (t, J = 2.2 Hz, 2H), 5.63 (ddd, J =
15.2, 8.2, 6.6 Hz, 1H), 3.57 (s, 2H), 3.29 3.22 (m, 1H), 3.18 (dd, J =
13.3, 8.2 Hz, 1H); '°C NMR (101 MHz, CDCl,) 3 176.2, 143.6, 139.2, 132 .4,
130.1, 129.9, 128.8, 128.4, 127 .4, 125.7, 123.1, 122.2, 118.9, 118.8, 115.9,
111.9, 109 .3, 67.0, 40 .5.

FT IR:v (cm'): 3317, 2920, 2850, 1714, 1619, 1471, 1435, 1263, 1171,
1104, 1080, 973, 818, 752, 643.

HRMS (ESI): m/z: [M+Na]® Calcd. for C,H, CIN ;ONa: 386.1031, found

21 '18
386 .1038.
[0053]
Ty Heb
Pd(dba)y CHCls (2.5 mol®h) l'““N/__ y {’L‘““
= L (& mol%h) Br = p
CI -
= >= THF , 257C < N\FG
24h H
3a
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
la 1.5 2f 0.1 mmol 25 24
/ (5/1 3/1) .

19
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35 .1mg 3fa, 86%
[0054] 3fa

NMR (400 MHz, CDCI,) & 8.63 (s, 1H), 7.51 (d, J = 2.0 Hz, 1H), 7.44 (dd, J
7.01 (n, 1H), 6.99 (d, J = 7.5 Hz, 1H), 6.83 (t, J
8.3 Hz, 1H), 6.68 (t, J = 7.5 Hz, 1H), 6.59 (d, J
15.6 Hz, 1H), 6.23 (t, J = 2.2 Hz, 2H), 5.63 (dt,

8
2
7

J

3,20 Hz, 1H), 7.07
2 Hz,2H), 6.77 d, J
9 Hz, 1H), 6.46 (d, J
15.2, 7.4 Hz, 1H), 3.56
= 13.3, 8.2 Hz, 1H) .**C

HRMS (ESI): m/z: [M+Na]® Calcd. for C

,159 160 1 3fa

: 99% ee [Daicel Chiralcel AS H, hexanes/i PrOH
= 80/20, flow rate: 1.0 mL- min*,A = 254 .4 nm, minor enantiomer tr = 20 .619
min. major enantiomer tr = 31.144 min.]; [@]25 D = +35.46 (c 0.44, CHCL,); 'H

J

(s, 2H), 3.25 (dd, J = 13.3, 6.8 Hz, 1H), 3.18 (dd,
NMR (101 MHz, CDCl,) & 175.9, 143.6, 139.7, 133.0,
1325, 130.3, 128 8, 128 .5, 127.4, 123.1, 122.2, 118.9, 118.7, 115.9, 115.6,
112 3, 109.4, 67.0, 40 5.
FT IR:v (cmY): 3445, 3376, 3066, 2923, 2852, 1715, 1618, 1472, 1454,
1290, 1263, 1103, 970, 819, 756.

20
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N 115197199 A W OB P 18/25

FT IR:v (cm'): 3393, 3194, 2920, 2849, 1716, 1624, 1492, 1260, 1097,

971, 720.
HRMS (ESI): m/z: [M+H]' Calcd . for C,H,N.0: 344.1758, found 344 .1757.

[0057]
o {7
M Pdz(dba)y-CHCIs (2.5 mol%) \j\@
+ L (& mal%)
’Lﬁn THF 257
1a 2h
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
la 1.5 2h 0.1 mmol 25 24
/ (5/1 3/1) , 19.7mg
3ha, 55%
[0058] 3ha : 99% ee [Daicel Chiralcel AS H, hexanes/i

ProH = 80720, flow rate: 1.0 mL- min',A = 254.4 nm, major enantiomer tr =
47 977 min.]; @]25 D = +43.33 (c 0.24, CHCIé);lH NMR (400 MHz, CDCL,) 6 8.33
(s, 1H),6.97 6388 (m, 3H),6.79 (t,J =2.2Hz,2H), 6.77 6.71 (m, 2H),
6.58 (td,J =7.5,1.1Hz,1H),649 (dd,J =8.0,1.2 Hz, 1H), 6.37 (d, J =
15.6 Hz, 1H), 6.14 (t,J = 2.2 Hz, 2H), 5.57 (ddd, J = 15.2, 8.1, 6.6 Hz,
1H), 3.69 (s, 3H), 3.45 (s, 2H), 3.21 3.09 (m, 2H); “*C NMR (101 MHz, cbCl,)
6 176.3, 156.0, 143.7, 134.0, 132.1, 129.3, 128.7, 127.5, 123.3, 123.0,
119.1, 118.7, 115.8, 115.0, 112.2, 111 .3, 109.1, 77.4, 77.1, 76.7, 67 .4,

559, 40.6.
FT IR:v (cm'): 3393, 2920, 2849, 1715, 1645, 1488, 1260, 1203, 1027,

972, 721.
HRMS (ESI): m/z: [M+H]" Calcd. for C,,H,,N,0,: 360.1707, found

360.1712.

[0059]
f/ P HaM
| \ .
\ ][
uz Pds{dba)y CHClu TSz is mori) :} " ':__,;,
[::jf {-Tfkﬁfi}zg L (6 moi%} ON._=
o A THF , 25°C il N
2 24h !
o 30
L 6 mol% ( )
2.5 mol% THF 2ml 05 h.
la 1.5 2i 0.1 mmol 25 24
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/ (5/1 3/1) .
26 .6mg 3ia,  71%,170 171
3ia :>99% ee [Daicel Chiralcel AS H, hexanes/i PrOH

= 80720, flow rate: 1.0 mL- min*,\ = 254 .4 nm,] major enantiomer tr = 23.945
min.; 125 D = +13.33 (c 0.27, CHCL);'H NMR (400 MHz, DMSO d.) & 11.44 (s,
1H), 8.32 8.21 (m, 2H), 7.13 (d, J = 8.4 Hz, 1H), 6.91 (t, J = 2.2 Hz, 2H),
6.90 6.86 (m, 1H), 6.82 (dd, J = 7.7, 1.6 Hz, 1H), 6.63 6.53 (m, 2H),
6.41 (t,J =7.4Hz, 1H), 6.10 (t, J = 2.2 Hz, 2H), 5.47 (ddd, J = 15.1, 8.0,
6.6 Hz, 1H), 4.87 (s, 2H), 3.55 3.46 (m, 1H), 3.18 (dd, J = 13.2, 8.0 Hz,
1H) .;) *°C NMR (101 MHz, DMSO) & 175.7, 148.0, 145.5, 142 .6, 131.9, 129 .8,
128 .4, 127.0, 125.9, 120.8, 120.7, 119.8, 119.0, 116.3, 115.3, 110.6, 108.8,
66 .4. °C DEPT 135 NMR (101 MHz, DMSO) & 39.6 (CH,) -

FT IR:v (cm™): 3390, 2920, 2850, 1721, 1623, 1519, 1455, 1337, 1256,
1090, 799, 640.

HRMS (ES1): m/z: [M+H]" Calcd. for C,.H,N,0,: 375.1452, found

375.1451.

[0060]

L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
la 1.5 2] 0.1 mmol 25 24
/ (571 3/1) ,
27 .1mg 3ja, 78% .
3ja : 99% ee [Daicel Chiralcel AD H, hexanes/i

ProH = 80/20, flow rate: 1.0 mL- min*,\ = 254 .4 nm, major enantiomer tr =
16.935 min.]; [r]25 D = +83.45 (c 0.29, CHCL,); 'H NMR (400 MHz, DMSO d.) &
10.87 (s, 1H), 743 (dd, J =8.4,5.4 Hz, 1H), 6.92 6.86 (n, 2H), 6.83 (p,
J=23Hz,3H),6.76 (dd, J = 9.0, 2.5 Hz, 1H), 6.59 6.51 (m, 2H), 6.43
(td, J = 7.4,1.2 Hz, 1H), 6.07 (t, J = 2.2 Hz, 2H), 5.46 (ddd, J = 15.1,
7.8,6.7 Hz, 1H), 4.87 (s, 2H), 3.32 3.27 (m, 1H), 3.10 (dd, J = 13.3, 7.9
Hz, 1H); "F NMR (376 MHz, CDCI3) & 110.2; '°C NMR (101 MHz, DMSO) & 176.0,
164 .4(d, J= 245 .4Hz) , 144 0(d, J= 12.1 Hz), 145.9, 131.8, 128.8, 127 .4(d, J=
10.1 Hz), 124 .9(d, J= 3.0 Hz), 126.3, 121.5, 121.0, 119.2, 116.9, 115.7,
108.9(d, J= 23.2 Hz), 99.4(d, J= 27.3 Hz ), 66.5. *°C DEPT 135 NMR (101 MHz,

22
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DMSO) & 40.1 (CH,) .

FT IR:v (cm*): 2921, 2852, 1727, 1617, 1458, 1260, 1142, 1099, 963,
804, 721.

HRMS (ES1): m/z: [M+H]" Calcd. for C,H,,FN,0: 348.1507, found

21°7'19
348 .1506 .
[0061]
P <f] m r-[-,.NL
N Pdg{dba)y-CHCI; (2.5 mol%) N~
i xs + S J i {}zﬂ L (6 mol%) N s ,-\_ ’/‘\{W/y
"{{L“‘N"L:“O (] = THF , 25°C o l N’/_G
H & 24h H
1a 2k Jka
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
la 1.5 2k 0.1 mmol 25 24
/ (5/1 3/1) ,
29 .1mg 3ja, 80% .87 88
3ka : >99% ee [Daicel Chiralcel AD H, hexanes/i

ProH = 80/20, flow rate: 1.0 mL- min *,A = 254 .4 nm ,] major enantiomer tr =
16.156 min.; 125 D = +92.26 (c 0.31, CHCI,); 'H NMR (400 MHz, CDCI,) & 8.77
(s, 1H), 7.30 (d, J = 8.0 Hz, 1H), 7.10 (dd, J = 8.1, 1.9 Hz, 1H), 7.07
6.98 (m, 2H),6.91 d,J =19 Hz,1H), 684 (t,J =2.3 Hz, 2H), 6.68 (t, J
=7.5Hz,1H), 659 (d,J =8.0Hz, 1H), 6.43 (d, J = 15.5 Hz, 1H), 6.25
6.20 (m, 2H), 5.71 559 (m, 1H), 3.54 (s, 2H), 3.27 (dd, J = 13.2, 6.6 Hz,
1H), 3.15 (dd, J = 13.4, 8.2 Hz, 1H); *°C NMR (101 MHz, CDCL) 3 176.4, 143.5,
1419, 135.9, 132.2, 1288, 127 .3, 126 .6, 126 4, 123.1, 123.0, 122.4, 118.9,
118.8, 115.9, 111 .5, 109.3, 66.5, 40.5.

FT IR:v (cm'): 3392, 3197, 2920, 2849, 1722, 1614, 1455, 1261, 1069,
971, 924, 721.

HRMS (ESI): m/z: [M+Na]® Calcd. for C,,H,gCIN,ONa: 386.1031, found
348.1021 .

[0062]

24h

| 0
= *
/Jf o Pdy{dba)y-CHCs (2.5 mol%)
P I P = -
N“S0 B N THF , 251
H H
21

1a

L 6 mol% ( )
2.5 mol% THF 2ml 05 h.
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la 1.5 21 0.1 mmol 25 24
/ (571 3/1) ,
30 .6mg 3la, 75% .67 68
3la > 99% ee [Daicel Chiralcel AD H, hexanes/i

ProH = 80/20, flow rate: 1.0 mL- min*, A = 254 .4 nm, major enantiomer tr =
16.759 min.]; p]25 D = +92.88 (c 0.66, CHCL)); 'H NMR (400 MHz, CDCI,) & 8.56
(s,1H),728 d,J =15Hz, 1H), 7.24 (s, 1H),7.09 6.97 (m, 3H), 6.83
(t,J=23Hz,2H),6.68 (td, J =7.5,1.2Hz, 1H),6.59 (dd,J =7.9,1.2
Hz, 1H), 6.42 (d, J = 15.6 Hz, 1H), 6.22 (t, J = 2.2 Hz, 2H), 5.65 (ddd, J =
15.2, 8.2, 6.6 Hz, 1H), 3.26 (ddd, J = 13.3, 6.6, 1.5 Hz, 1H), 3.19 3.10
(m, 1H); *°C NMR (101 MHz, CDCL,) & 176.1, 143.6, 142.0, 132.3, 128.8, 127 .3,
127 .0, 126.9, 125.9, 123.8, 123.1, 122 .4, 118.9, 118.8, 115.9, 114.2, 109.3,
66.6, 40 4.

FT IR:v (cmY): 3212, 2922, 2851,1722, 1609, 1480, 1260 ,1097 , 1058,
970, 806, 721.

HRMS (ESI): m/z: [M+H]" Calcd. for C,H BrN,0: 408.0706, found

2119
408 .0702 .
[0063]
0y 3 [y
Pdz(dba)s' CHCls (2.5 mol%) W }ﬁ
| j; i + | ;| o L {6 mal%s) . mo/mv
i r N THF , 258°C
TR o 24h MeO” N
1a 2m dma
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
la 1.5 2m 0.1 mmol 25 24
/ (571 3/1) , 22.3mg

3ma, 62%.122 123
3ma > 99% ee [Daicel Chiralcel AS H, hexanes/i

ProH = 80/20, flow rate: 1.0 mL- min*,\ = 254 .4 nm, major enantiomer tr =
36.814 min.]; @125 D = +147.27 (c 0.22, CHCL)); 'H NMR (400 MHz, CDCI,) &
842 (s, 1H),7.29 (d,J =84 Hz,1H),7.05 698 (m, 2H), 6.88 (t,J =23
Hz, 2H), 6.71 6.61 (m, 2H), 6.58 (d,J = 7.9 Hz, 1H), 6.48 (d, J = 2.3 Hz,
1H), 6.42 (d, J = 15.6 Hz, 1H), 6.20 (t, J = 2.3 Hz, 2H), 5.74 5.60 (m,
1H), 3.81 (s, 3H), 3.51 (s, 2H),3.30 3.21 (m, 1H), 3.15 (dd, J =13.3,8.1
Hz, 1H); °C NMR (101 MHz, CDCl)) & 176.8, 161.3, 143.6, 142.1, 131.8, 128.6,
127 4, 126 6, 123 .3, 123.2, 119.6, 119.0, 118.7, 115.8, 108.8, 107.8, 97 .7,
66.5, 55.6, 40.8.
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FT IR:v (cm'): 3389, 3186, 2919, 2848, 1722, 1633, 1456, 1421, 1333,
1255, 1153, 1127, 1094, 1025, 966, 852, 797, 647.
HRMS (ESI): m/z: [M+H]® Calcd. for C,,H,N.0,: 360.1707, found

22°°22°°3%2"
360 .1696 -
[0064]
3 {{ D thL—
/J\ i -"NI Pdz{dba)y CHCl, (2.5 mol%) % i =1
PN vy )
'J*b THF , 25°C
H 24h
1a 2n 3na
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
la 1.5 2n 0.1 mmol 25 24
/ (571 3/1) ,
30mg 3na, 87% .75 76
3na :99% ee [Daicel Chiralcel AS H, hexanes/i PrOH

= 80/20, flow rate: 1.0 mL- min*,\ = 254.4 nm, major enantiomer tr = 10.329
min. minor enantiomer tr = 12.921 min.]; j@]25 D = +127 .37 (c 0.38, CHCI3);1H
NMR (400 MHz, CDCI)) & 9.15 (s, 1H), 7.24 (s, 1H), 7.15 (d, J = 7.7 Hz, 1H),
7.08 6.96 (m,3H),6.90 (t,J=23Hz,2H),6.70 6.64 (m, 1H), 6.57 (dd,
J=8.0,1.1Hz,1H), 641 (d,J =15.6 Hz, 1H), 6.20 (t, J = 2.2 Hz, 2H),
5.69 (ddd, J =152, 8.0, 6.8 Hz, 1H), 3.48 (s, 2H), 3.28 (ddd, J = 13.3,
6.8, 1.4 Hz, 1H), 3.16 (dd, J = 13.3, 8.1 Hz, 1H), 2.27 (s, 3H); °C NVR (101
MHz, CDCI)) & 177.0, 143.6, 139.6, 131.9, 131.3, 128.5, 127.5, 127 .4, 123 4,
123.3, 123.1, 122 .8, 120.3, 119.1, 118.6, 115.7, 108.8, 67.2, 40.8, 14 .1.

FT IR:v (cm'): 3393, 2919, 2849, 1716, 1625, 1457, 1260, 1097, 971 ,

720.
HRMS (ESI): m/z: [M+H]" Calcd. for C,H,N,0: 344 .1758, found 344 .1748.
[0065]
! CA
Pd.(dba),-CHCI; I:% Gi=nl%) M wjym !
T . ﬁ >=G L (6 mol®) P 1\ I':'_____//,/I
= NJﬁg ~ N THF , 25T . EHJE%PZD
H . H 24h T H
1a 20 F Joa
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
lalb 20 0.1 mmol 25 24
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/ (571 3/1) ,
26 .4mg 3oa, 76% .63 64
30a :99% ee [Daicel Chiralcel OD H, hexanes/i PrOH
= 70/30, flow rate: 1.0 mL- min*,A = 254 .4 nm, minor enantiomer tr = 11 .25
min. major enantiomer tr = 22 .66 min.]; jp]25 D = +82.12 (c 0.33, CHCI3);1H
NMR (400 MHz, CDCl,) & 7.63 (s, 1H), 7.22 (s, 1H), 7.16 7.08 (m, 2H), 7.04
(t,J=76Hz,1H),6.99 (d,J =7.5Hz, 1H), 6.87 (t,J = 2.3 Hz, 2H), 6.67
(t,J=75Hz, 1H), 6.61 (d, J = 8.0 Hz, 1H), 6.43 (d, J = 15.6 Hz, 1H),
6.22 (t,J=23Hz,2H),5.67 (dt,J =15.3,7.5Hz, 1H), 3.51 (s, 2H), 3.30
(dd, J = 13.3, 6.7 Hz, 1H), 3.20 (dd, J = 13.4, 8.1 Hz, 1H); °F NMR (376 MHz,
CDCI,) & 132.6; '°C NMR (101 MHz, CDCl,) & 175.2, 147.2 (d, J= 246 .4 Hz),
143 .6, 132.3, 130.6(d, J= 3 Hz), 128.7, 128.3 (d, J=13.1 Hz), 127 .3, 123.6
d, J= 6.1 Hz), 123.2, 1225, 121.4 (d, J= 3.0 Hz), 119.0, 118.7, 117.0 (d, J
= 16 .2 Hz), 115.9, 109.2, 67.0(d, J= 3.0 Hz), 40.7.
FT IR:v (cm%): 3187, 2920, 2849, 1726, 1644, 1491, 1259, 1098, 971,

721.
HRMS (ESI): m/z: [M+H]" Calcd. for C,,H,,FN,0: 348.1507, found
348 .1515.
[0066]
o
Pd,{dba)y CHCl3 (2.5 mol%) N \_ﬁ©
L {8 mol%) .
THF , 25°C i @ﬁ?ﬁo
24h & N -
L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
lal.5 2p 0.1 mmol 25 24
/ (571 3/1) ,
34 .1mg 3pa, 86% .61 62
3pa :99% ee [Daicel Chiralcel OD H, hexanes/i PrOH

= 70/30, flow rate: 1.0 mL- min*,A = 254.4 m, minor enantiomer tr = 12 .237
min. major enantiomer tr = 21.815 min.]; j@]25 D = +110.59 (c 0.34, CHCI3);1H
NMR (400 MHz, CDCI;) & 8.43 (s, 1H), 7.59 (t, J = 8.0 Hz, 2H), 7.23 (t, J =
79 Hz, 1H),7.08 7.02 (m, 1H),7.00 6.95 (m, 1H), 6.88 (t, J = 2.3 Hz,
2H) , 668 (t,J =7.5Hz, 1H), 6.61 (d,J =8.0 Hz, 1H), 6.45 (d, J = 15.6
Hz, 1H), 6.24 (t,J = 2.3 Hz, 2H), 5.75 5.64 (m, 1H), 3.35 (dd, J = 13 .5,
6.7 Hz, 1H), 3.18 3.12 (m, 1H).; "F NMR (376 MHz, CDCl,) & 60.7; *°C NMR
(101 MHz, CDCI,) 6 175.5, 143 .6, 138.3(q, J= 2.0 Hz), 132.6, 129.7, 129 .3,
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128.9, 127 .4, 126.9(q, J= 4.0 Hz), 123.6(q, J= 272.7 Hz ), 123.1, 122.8,
122.2, 119.0, 118.9, 116.0, 113.1(q, J= 33.0 Hz) , 109.4, 65.8, 40.7.

FT IR:v (cmY): 3393, 3190, 2920, 2849, 1733, 1619, 1457, 1303, 1166,
1115, 798, 721.5.

HRMS (ESI): m/z: [M+H]" Calcd. for C,,H,4F.N,
398.1479.

7 HaN
- ¢ 0
Pd,(dba);  CHCI, (2.5 mol%) N V/\@
= & mol 5
T T o e N
i . N :

0: 398.1475, found

[0067]

L 6 mol% ( )
2.5 mol% THF 2ml 0.5 h.
lal.b 2g 0.1 mmol 25 24
/ (571 3/1) ,
32 .1mg 3ga, 90% .
3aa 99% ee [Daicel Chiralcel AS H, hexanes/i PrOH

= 80/20, flow rate: 1.0 mL- min*,A = 254 .4 nm, major enantiomer tr = 8.895
min. minor enantiomer tr = 10.93 min.]; @]25 D = +43.23 (¢ 0.31, CHCI,); H
NMR (400 MHz, DMSO d,) & 10.65 (s, 1H), 7.03 (s, 1H), 6.95 (d, J = 1.6 Hz,
1H), 6.89 (ddd, J =8.2, 7.3, 1.6 Hz, 1H), 6.83 (t, J = 2.2 Hz, 2H), 6.80
@dd,J=77,1.6 Hz, 1H),6.58 6.50 (m, 2H), 6.43 (td, J =7.5, 1.2 Hz,
1H), 6.05 (t,J = 2.2 Hz, 2H), 5.43 (ddd, J = 15.0, 7.9, 6.5 Hz, 1H), 4 .83
(s, 2H),3.27r 321 (m, 1H), 3.09 (dd, J = 13.2, 8.0 Hz, 1H), 2.24 (s, 3H),
2.18 (s, 3H); '*C NMR (101 MHz, DMSO) & 175.7, 145.4, 137.9, 131.5, 131.1,
131.0, 128.4, 128 .2, 126.0, 122 .8, 121.3, 121.2, 119.3, 118.8, 116.3, 115.2,
108.2, 66.7, 20.6, 16.3. °C DEPT 135 NMR (101 MHz, DMSO) & 40.3 (CH) .

FT IR:v (cm*): 3185, 2920, 2850, 1716, 1625, 1482, 1260,1094, 800,
721.

HRMS (ESI): m/z: [M+H]" Calcd. for C,H,N,0: 358.1914, found 358.1909.

[0068]
10 Ee
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