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T

BHREAR

[0002]  EHEIKRINEY R KN AN E IR —, ] 12 AL T & PSR IR A
VBRI AR i VAL S b o DRI LG SR AE B2 0 ) 2 2 RO AT L B 1 — A B ) i £E AR
Z I, AR IR IR W B I A Dyt — R T EE M 2 i HLA R & BT I 28
(1% 558 X EL3E FH PR ARG S B o (] B R FH 3 - WLk gt 22 F W | R A S S A2 AR R 5 2 0 268 2 5 S ) A A2
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ARG B R 1 7 e e

[0003]  IAT $52 AR A 50 T M 25k 248 I TR 8 Bl ) 83 b A T RS B 2 ) <5 7 v G B ILAEL T
N FEOR I W0 WA g — AN 0 Sl TR AR DR e A e e ade 43 M PR s A 5 o AN S Y
B BT VR AT 438 20 194F , VLIRS K 2 A R ER AL R TE 1 5%/ A B BT 4e 2 W0 [R] R A 1)
N-Ts PRI RS £ A 25k 28 I SR 08 R ATHY A Tl 22 T ) 4 P e 38 1 A TR R Joe B S B2 (M. S, X
Wan, S. J. Zhou, G. J. Mei, F. Shi, Chem. Commun. 2019, 55, 1283-1286) .2021
O ZENIUR R ZH i 1A /T VI TR e A e 1100 20 O 5 2 e ) 5 o - T SR T P A T R
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Wang, X. Liu, H. Fan, Y. Liu, C. Li, Chin. J. Catal. 2021, 42, 1227-1237) .iX
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BEBCAR LA M AL 5 X B
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5% PLIEIKT , FITIR £ A 5 248 1 ARk Wi F B Dy 3 - Mg BE R MG i) 1L 54, = (LRI ) —
- ST AT FH 2 R 3 - g BEER I M (1) 2 . 5%,
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TN TP B el A L = (T ME R Y R) — 40 - ST I ) 3 - L R R g e | 20 o
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Pdz{dba}s-CHCl; (Smol%) -
" m L {12mal®s) A
o -
" fQD N salvent , 25'C @:u
N
2a

H 2dn
ia 3aa
antry Pd source ligand solvent yield/[%]™ Ee%!

1 Pdz(dba)s CHCly L1 DCM 48 3
2 Pds(dbaj; CHCly L2 DCM 45 3
3 Pd{dba)y CHCly L3 DCM 27 10
13 Pds{dba)y CHCly L13 DCM 42 63
14 Pds(dba)y CHCly L14 DCM 7a 92
15 Pdz(dba)y CHCl, L15 DCM 64 96
16 Pda(dbaly CHCly L1G DCM 60 20
i7 Pdzidba)y CHCIl5 L17 DCM 74 95
18 Pda(dba)y GHCly L18 DCM 54 n
19 Pd;{dba)y CHCI, L19 DCM 58 a1
20 Pdz(dbaly CHCl L0 DCM 76 a5
2 Pds{dba)y CHCly L2 DCM 62 83

M 1a (0.1 mmol), 2a (0.1 mmol) Pd, (dba) , * CHC1, (5 mol%) L
(12 mol%) ,2 mL DCM,25 °C/% 24 h. [b] 4B, [c] it FHEHPLC/ .
[0015]  [f) S R 5 TR R MBS G AR L (12 mol%) « = (WA B P W) — 40 - & 05 &4 (5
mo1%) o HEZS eI FHTE NS K DCM CmD I NE & o, R W N R0, 5 ho ARG HE
BTN T RIS IN 15 F R I E B 1a (0.1 mmol) , 3-MHEA% FEFL MG E2a (0.1 mmol) o %
R A YTE25 C R 247N SR JE 7R B 25 HRIR 4 VR A4 » I 1 B A ik / 2 1R 2.1 (5/
1-3/1) VE AP B A RE i i@ i A ik vk el A B, LR BT R =i, 5 RS LR
L,
[0016]  FERIHLIT IR BEAil b, K5I FRIDOMES # R 2 A 1), I L4532,
[0017] K2 A[RIE I [ BiLh



CN 115197199 A .IH' HH :I:;

5/25 T

D oM

O
Pda{diba yy CHCIy (Smolf¥e) "
§ @K‘Szﬂ L7 (12moi%)
" ’L‘h N golvent , 25°C
H H

24h N
1a 2a 3aa
entry solvent yheldos e Easylcl
1 DCM 74 a5
2 DCE 78 a7
3 CHCly MR
4 Tolugne 70 95
5 THF a8 98
Drioxans 80 98
T TEME 65 92
8 CH4CN 82 06

TEZR 27 THF J N FE Al b, K FAS[F] JEOREEE 2R LY, Je v IR L3R 3
[0018] 2R3 AS[E] JEA}LL 1) I I 2%

@ Hhs
Pd{dbaly CHCI; (Smaft) [}
p mﬂg L17 (12moi%)
& T 0 O =
W H o
H
1a Za

Y

24h
3an
entry lat Za yieldfae)™ Ee/ilcl
[ 1 1.5:4 o1 )
2 11 86 98
3 115 73 9a

FER3HL. 50T N SR _F SR AN [F) AL R BE 7R &, e MLt 2R L3R4
[0019] &4 AS[FIMEACT R S R4 3

P 4 o
' Pd{dba)y-CHCs (x moi%s) ”
' @fggj A . =
H,&D i THF, 25T .
H H 5
1a ia Jaa

2dh

antry Pd {x moi%) ligeend (y maoi% ) yisld/[% )™ Ea/tF
1 5 12 o1 ag
’ 2 25 B 90 99
2 48 78 a5
4 2.5K1 B 80 LT

[d] Pd, (dba) ,##tPd, (dba) , * CHCI,,

[0020]  PAL17.Pd, (dba) , * CHC1, A AL i 58 THE A I HEAT LA R IR R 5L 56
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[0021]  SEZjfs]—

P @ ﬂ HaM

| y Pd,(dba)y CHCl, (2.5 mol%) N
o, [:j:i>zﬂ L {6 mal%) g |

NfLﬁg N THE , 25T = N 0

R 24h H

1a 2a daa

RAPFE2H P, #529.6 mgs tf f43aa, L F J990%, 114-115 C.
[0022] X =¥ 3aailt 1T /34T, 45 41 F :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.]; [a]25 D= +197.24 (¢ 0.29,
CHCI,) ; 1H NMR (400 MHz, CDC13) & 8.25 (s, 1H), 7.41 (d, J = 7.5 Hz, 1H),
7.32 (td, J =7.7, 1.3 Hz, 1H), 7.16 - 7.09 (m, 1H), 7.02 (td, J = 7.7, 1.5
Hz, 1H), 6.97 (dd, J = 7.7, 1.6 Hz, 1H), 6.91 (d, J = 8.0 Hz, 1H), 6.88 (t, J
= 2.2 Hz, 2H), 6.66 (t, J = 7.5 Hz, 1H), 6.57 d, J = 7.9 Hz, 1H), 6.40 (d, J
=15.6 Hz, 1), 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, CDC13) & 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 (em-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.

P s uE B B 80 B ) .
[0023]  SEjitifs] —

¢ HaM
= @ @ Fl
Pdz{dba)y CHCI; (2.5 mol%) M _-\j‘©
+ L {6 mol%) Y
1b 25

24h H
3ab

) SN R R I T S BRI BCARL (6 mol%) « = (R REA ) 4R - &G
) (2.5 mol%  HEZS B B HE N B B THF QD) 8 N2 i, FEE =38 R HEHE0.5 h
SRIGTER TR T ARIRES b (1.5 8) , 3-MEr% JEFE 05k 2a (0.1 mmoD) o X MR AW
1E25°C N HE24/ N0, SR JE fE B2 RIRGE IR &4 ik R B A K/ B8 .18 (5/1-3/1)
FEEAT B , 1532 . 6mg B (AL E 44 3ablit Z 595%, 137-138 °C.
[0024] Xt P=¥)3abiAT 2047, 45 U : 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.]; [a]25 D= +96.83 (c 0.41,
CHCI,) ; 1H NMR (400 MHz, CDC13) & 8.39 (s, 1H), 7.41 (d, J = 7.5 Hz, 1H),
7.33 (td, J =7.8, 1.2 Hz, 1H), 7.13 (t, J = 7.6 Hz, 1H), 6.96 - 6.91 (m,
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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,
H), 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 (m, 1H), 3.19 (dd, J = 13.2, 8.0 Hz, 1H), 2.10 (s,
3H); 13C NMR (101 MHz, CDC13) & 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-TR: v (ecm-1): 3408, 3318, 1716, 1619, 1471, 1263, 1174, 1104, 974,
754, T15.

HRMS (EST) : [M+H]+ Calcd. For C22H22N30: 344.1758, found 344.1758.

CA_EHHRUER A B 70 & O o
[0025]  Siifs] =

& HaM
¢ 03 oo
Pdg{dba)y CHCl (2.5 mol%) N
* @Q:G L {& mol) " s
E N’LWJ THF 251 o

H H 24h H
1e 2a dac

[71) S N HR N 0 P P B I B EARL (6 mol1%) « = (PRI R) 48 - &4 &
P (2.5 mol% o HEZ Beli I EHEANE A THE CQuD IR INBE F, £ =R N HiHE0.5 he
MRIGAER AN RIS e (1.529 8D , 3- Mg FEER Gk 2a (0.1 mmoD) o 44 ) MR &4
FE25°C T HiHE24/N0 SR AE LIRS G, R R B4 A T/ 412 218 (5/1-3/1)
HEEHT 7, 7529 . 6mg B (L AR Bac , L 4 85%.
[0026]  Xfr=#)3aci#t AT ot 455U N : 99% ee [Daicel Chiralcel AD-H, hexanes/i-
PrOH = 80/20, flow rate: 1.0 mL °min1, A = 254.4 nm, major enantiomer tr =
16.709 min mino enantiomer tr = 31.078 min.]; [a]25 D= +118.38 (c 0.37,
CHCI,) ; 1H NMR (400 MHz, CDC13) & 7.96 (s, 1H), 7.41 (dd, J = 7.6, 1.2 Hz,
IH), 7.34 (td, J =7.7, 1.3 Hz, 1H), 7.14 (t, J = 7.7 Hz, 1H), 6.92 d, J =
7.9 Hz, 1), 6.88 (p, J = 2.1 Hz, 3H), 6.37 - 6.25 (m, 3H), 6.21 (t, J = 2.2
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, CDC13)
6 -113.9; 13C NMR (101 MHz, CDC13) & 176.5, 163.2 (d, J= 245.4 Hz), 145.2 (,
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= 24.2 Hz ), 66.9, 40.5.

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

HRMS (ESI): m/z: [M+H]+ Calcd. for C21H19FN30: 348.1507, found
348.1510.

P EHAEE RS B 8 =08 ) .
[0027] st f5i Py

10
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y . o ™
N Pd,{dba)y CHCI, (2.5 mol%) N g
(] NT D M THF ;25T H

H H 24h
1d 2a 3ad

[f1] Sz B A T TR 0 T 1 B R B AL (6 mol%) = (LR FR) —4R- S i &
¥ (2.5 mol% o HEZS BEIR I B 3 N B B THE CmD A N3 A, FRE = N PE0.5 h.
SRIGIER AR R AR I (1.5 8) , 3-AEIg L3805 2a (0.1 mmol) o B MR &4
TE25°C R i FE24/N0 , SRR S IR AR &0, 1R R B Ak 8 418 (5/1-3/1)
FEZHT 5 5, 19:33mg 1 (A [E 44 3ad , Y % 91%, 55-56 C
[0028]  F/P=W3adiditT /AT, G5 R : >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 =
19.328 min.]; [a]25 D= +111.22 (c 0.41, CHCIL,); 1H NMR (400 MHz, CDC13) &
8.75 (s, 1), 7.37 (d, J =7.6 Hz, 1H), 7.32 (t, J =7.8 Hz, 1H), 7.12 (t, J
= 7.6 Hz, 1H), 6.88 (g, 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, 6.9 Hz, 1H), 3.16 (dd, J = 13.2, 8.0 Hz, 1H), 2.87 (s, 2H); 13C NMR
(101 MHz, CDC13) & 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 (em-1): 3392, 3187, 2920, 2849, 1717, 1619, 1471, 1419,
1260, 1225, 1097, 970, 799, 721.

HRMS (ESI): m/z: m/z: [M+Nal+ Calcd. for C21HI8CIN30Na: 386.1031,
found 386.1032.

CA B IE B H B A ORI .
[0029]  SEjitifl 1. :

Pds(dba)y- GHCls (2.5 mol%) W {,ﬁ
+ [ijj:4>=n L (6 mol%) - ; L~ i
Br Nfi“\‘.n Z N THF , 25T N
H H 24h H
1e 2a dae

[7] S5 S H R 0 BB B CARL (6 mo1%) = (BRI ER) 40 -& A &
P1(2.5 mol% o HEZS e h I HHTE AN ES K THE CmD) I InEE o, HAE= IR T H#0.5 h.
IRETER AR N AR e (1.5 5 , 3-MEMg FLF2 MW 2a (0.1 mmoD) R BV A )
FE25°C B FE24/ N, AR R AE B A ik 4a TR S, v R B A g/ IR (5/1-3/1) M2
Hror B, 4333 . 5mg 3t [#] 1Ak 3ae , 1 4:82%, 53-54C.
[0030] X P=#3aeidtAT 4T, 45 A1 F . 99% ee [Daicel Chiralcel AD-H, hexanes/i-
PrOH = 80/20, flow rate: 1.0 mL °min1, A = 254.4 nm, major enantiomer tr =
22.155 min minor enantiomer tr = 37.901 min.]; [a]25 D= +87.62 (c 0.42,
CHCIB); IH NMR (400 MHz, CDC13) 8 7.95 (d, J = 15.2 Hz, 1H), 7.40 d, J = 7.5
Hz, 1H), 7.34 (td, J = 7.7, 1.3 Hz, 1H), 7.14 (td, J = 7.6, 1.0 Hz, 1H), 6.92

11
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d, J=7.8Hz, 1H), 6.88 (t, J =2.2 Hz, 2l), 6.80 (d, J = 8.1 Hz, 1), 6.75
(dd, J =8.1, 1.9 Hz, 1), 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 = 15.2, 7.4 Hz, 1H), 3.26 (ddd, J
=13.2, 7.0, 1.4 Hz, 1), 3.19 (dd, J = 13.2, 8.0 Hz, 1H).; 13C NMR (101 MHz,
CDC13) & 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-TR: v (cm'): 3365, 2920, 2850, 1718, 1619, 1471, 1260, 1094, 722.

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

CA_EE5Hi R P65 s o
[0031]  SCitafs] /< -

P "\.N L [’\
Pd(dbaly CHCl (2.5 mal3) N o F /k*}x
Fac N

F fl%@ NEN THF , 25°C : N
H H 24h H
1f 2a Jaf

[F1] J52 S8 45 T 0 T B B BC AL (6 mol%) « = (IR — 48 -G e
Y1 (2.5 mol% o HEZ BT HEANR S G THE QnD R INE h, HAE =R 0.5 h.
RIGHER SR T IR INLE (1. 52498 , 3- Ak FEE2 M5 24 (0.1 mmoD) o 44 [ N IR &4
1E25°C T Hiidk 24/, ARG TE S IR GRIR A vk R E B A ik / .12 .18 (6/1-3/1)
FEZEHT 5, 1531 . Amg B Al {4 3ae , L Z79%, 115-116C .
[0032]  Xfp=#p3aftidt AT 0 M, &5 52U . 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.]; [a]25 D= +111.91 (c 0.47,
CHCT,) ; 'H NMR (400 MHz, CDC1,) & 8.85 (d, J = 26.1 Hz, 1H), 7.39 (d, J = 7.5
Hz, 1H), 7.33 (t, J =7.7Hz, 1H), 7.14 (t, J = 7.6 Hz, 1H), 7.02 (d, J = 8.0
Hz, 1H), 6.94 - 6.84 (m, 4H), 6.77 (s, 1H), 6.38 (d, J = 15.6 Hz, 1H), 6.23
d, J=2.4Hz, 21), 5.73 (dt, J =15.3, 7.5 Hz, 1H), 3.66 (s, 2H), 3.28 (dd,
J =13.3, 6.9 Hz, 1H), 3.20 (dd, J = 13.3, 8.0 Hz, 1H).; ""F NMR (376 MHz,
CDCl,) 8 -62.8; '°C NMR (101 MHz, CDC1,) & 176.4, 143.8, 140.7, 131.0, 130.5
(q, J=32.3 Hz), 130.2, 127.9, 127.7, 126.1, 125.6, 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-TR: v (cm ) : 3193, 2920, 2849, 1719, 1620, 1472, 1434, 1334 ,1256,
1163, 1116, 971, 808, 721.

HRMS (EST) : m/z: [M+Na]' Calecd. for C,,H F,N,ONa: 420.1295, found
420.1292.

DL FAIE B H B A O -
[0033]  SEjifsl-L:

12
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A Hal
{_ﬁ Hﬂﬁ "L
Pds(dba), CHCIy (2.5 mol) N

=
]
] j“f'q]
oo, Sl
ol O T 0
Ry £ THE , 25T .
H H
1g

24n H
2a dag

7] S B A R I TR PR PR AL S IO ARL (6 mol%) « = (TP BN R) — 4R - &5
Y1 (2.5 mol% « HEZS BT BBV E N B/ THE QoD VR INEE d, e =30 FH$E0.5 h.
SRIGTER AT KRS I g (1.5 8) , 3- MM I F2 M5k 2a (0. 1 mmoD) o 4 [ NV &4
7E25°C P24/ SR G TE LS TPIR AR A0 Ak R B3 A ik / 1R .16 (5/1-3/1)
HENT 73, 15 24mg 1 (8 {4 3ag, I Z70%, 148-149°C .
[0034] Xt P=¥pdagHEAT 0 HT, 45 U1 :99% ee [Daicel Chiralcel TA-H, hexanes/i-
PrOH = 85/15, flow rate: 1.0 mL 'minq, A = 254.4 nm, major enantiomer tr =
13.615 min minor enantiomer tr = 32.841 min.]; [a]25 D= +114.58 (c 0.48,
CHCI,) ; 'H NMR (400 MHz, CDC1,) & 8.91 (s, 1H), 7.39 (d, J = 7.4 Hz, 1H), 7.31
(t, J=7.7THz, 1), 7.12 (t, J = 7.6 Hz, 1H), 6.92 - 6.80 (m, 5H), 6.53 (d,
J=7.9Hz, 1H), 6.43 (d, J = 15.6 Hz, 1H), 6.21 (t, J = 2.2 Hz, 2H), 5.66
(dt, J = 15.2, 7.3 Hz, 1), 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,) 8 176.7, 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 (ESI) : m/z: [M+H]" Calcd. for C,H,N,

DA _EE IR A H 8= 6 O -
[0035] Syt fal )\ «

. I 3
5 N Pds{dbaly CHCl, (2.5 mold) O~
£ A 0 L (6 mol%) ~-—x Ly
,‘L: - - - | =0
NSO N THF , 25T 3 ! Ci
1h 2a

0: 344.1758, found 344.1755.

N
24h H
3ah

[F1) 52 B PR 8 0T B BB BCARL (6 mol%) = (TR ER) —4E-S&Ané
Y1 (2.5 mol% - HEZ B FEHENE S B THE CmD TR INEE A, HAE =R R 0.5 h.
SRIGAER AT KIS INTh (1. 52498 , 3-MEM% B ¥R 05022 (0.1 mmoD) o R NV &4
TE25°C T i HE 24/ N SR G AE A TP IR Ae TR B 7 R BB A e/ £ 1R &g (5/1-3/1)
FEENT 08, 4330 . Img 3 (& 44 3ah , i 4£85%, 150-151°C .
[0036]  Xfr=#3ahi3t T 047, 45 5L UT N : 99% ee [Daicel Chiralcel TA-H, hexanes/i-
PrOH = 90/10, flow rate: 1.0 mL 'minq, A = 254.4 nm, major enantiomer tr =
13.793 min minor enantiomer tr = 36.693 min.]; [a]25 D= +48 (c 0.35, CHCI,);
'H NMR (400 MHz, CbCly) 6 7.75 (s, 1H), 7.41 (d, J =7.5Hz, 1H), 7.35 (t, J =
7.7 Hz, 1H), 7.15 (t, J = 7.6 Hz, 1H), 6.99 - 6.94 (m, 1H), 6.93 d, J = 7.7
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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 =2.8 Hz, 2H), 5.68 (dt, J = 15.3, 7.5 Hz, 1H), 3.47 (s, 2H), 3.27
(dd, J = 13.3, 7.0 Hz, 1H), 3.19 (dd, J = 13.2, 8.0 Hz, 1H); "*C NMR (101 MHz,
CDC1,) 8 176.1, 142.2, 140.7, 130.9, 130.2, 128.3, 127.9, 126.9, 125.7,
124.6, 124.2, 123.2, 123.0, 119.0, 116.9, 110.8, 109.1, 66.7, 40.6.

FT-IR: v (em’)): 3366, 3186, 2920, 2849, 1717, 1647, 1619, 1471, 1417,
1260, 1226, 1094, 970, 880, 809, 721.

HRMS (ESI): m/z: [M+Na]' Calcd. for C, H 4CIN,ONa: 386.1031, found
386.1030.

CL_E 204k B H B 7= 06 O
[0037]  szjifif3i L -

. {1 > ™
W Pd_(dba)y CHCI; (2.5 mol) ; ““5
Br . i Il'
- L]
r- rfg%ﬁ M N Br
H H H
1i 24 3ai

THF , 25°C
24h

[71) J52 8 Hh s 0 T B R BCARL (6 mol%) = (T IE A ER) —4E- & nd
Y1 (2.5 mol% «HEZ FEIF FEBENE S THE CmD 02 &, FHAE =R FH$E0.5 h.
SRIGTERA AN IIRER L (1. 5298 , 3-IHEng B2 |k 2a (0. 1 mmoD) o ¥4 K BIR AP
FE25°C T ot 24/ AR FEEE A HIRGHR G R R E R A/ 41 218 (5/1-3/1)
FEJENT 70 B, 49 34mg 3t ] 14 3a i , Wi 4<85%,143-144°C.
[0038] Xt P=Wp3ai AT /T, G5BT :99% ee [Daicel Chiralcel AD-H,hexanes/i-
PrOH = 80/20, flow rate: 1.0 mL °min1, A = 254.4 nm, major enantiomer tr =
14.426 min minorenantiomer tr = 40.914 min]; [a]25 D= +108.33 (c 0.36,
CHCIQ - '"H NMR (400 MHz, DMSO-dﬁ) 6 10.73 (s, 1H), 7.40 (dt, J = 7.5, 0.9 Hz,
IH), 7.33 (td, J = 7.7, 1.2 Hz, 1H), 7.09 (td, J = 7.6, 1.1 Hz, 1H), 7.02
(dd, J = 8.6, 2.4 Hz, 1H), 6.94 (dt, J = 7.8, 0.8 Hz, 1H), 6.87 (d, J = 2.4
Hz, 1H), 6.83 (t, J = 2.2 Hz, 2H), 6.53 (s, 1H), 6.49 (d, J = 15.9 Hz, 1H),
6.06 (t, J = 2.2 Hz, 2H), 5.50 (ddd, J = 15.1, 7.8, 6.7 Hz, 1H), 5.08 (s,
21), 3.29 (ddd, J = 13.2, 7.5, 1.7 Hz, 1H), 3.11 (ddd, J = 13.2, 7.9, 1.1 Hz,
1H); '°C NMR (101 MHz, DMSO) & 175.29, 144.95, 141.80, 130.68, 130.01, 129.96,
128.56, 127.92, 125.28, 123.25, 122.54, 122.29, 118.88, 117.17, 110.30,
108.46, 106.99, 66.40, 39.74.

FT-IR: v (em™): 3361, 2920, 2850, 1706, 1609, 1491, 1469, 1350, 1231,
1093, 970, 747.

HRMS (ESI): m/z: [M+H]  Calcd. for C, H ¢BrN,0: 408.0706, found
408.0705.

DA 2 B B 806 OS]
[0039]  sEids)|--
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/4 | A HM
" (”j Pﬁz{dha}a'CHCI:ﬂE.ﬁ mol%) EL}W'\@
O, O SR X
H H 24h
1j 2a 3aj

] S5 N s 0T T R B R AARL (6 mo1%) = (VLA ) — 48 - &4 né&
Y1(2.5 mol%) o HEZS eI FE 25 JriE N BV K THE CmD IS INE & B, HAE = N 0.5 h.
ARG TER AR T RN j (1. 529 8) , 3-ME g L F2 MWk 2a (0.1 mmo ) o X BV &)
TE25°C N HiHE24/ N0, SR 7E 28 IR TR &40k R E A K/ R 2058 (5/1-3/1)
FE AT B, 1925 . Img B (L [El 44 3a j, I %8 73%, 117-118°C.
[0040] X} 7=#3aji AT 04, 45 AN F :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 =
21.633 min major enantiomer tr = 26.914 min.]; [a]25 D= +101.94 (c 0.31,
CHCT,) ; 'H NMR (400 MHz, CDC1,) & 8.56 (s, 1H), 7.42 (d, J = 7.5 Hz, 1H), 7.31
(t, J =7.7Hz, 1H), 7.13 (t, J =7.6 Hz, 1H), 6.94 - 6.89 (m, 1H), 6.89 -
6.86 (m, 3H), 6.51 (d, J =7.5Hz, 1H), 6.42 (d, J = 8.0 Hz, 1), 6.32 (d, J
=16.1 Hz, 1H), 6.21 (t, J = 2.2 Hz, 2H), 5.55 (dt, J = 15.5, 7.3 Hz, 1H),
3.50 - 3.34 (m, 3H), 3.28 (dd, J = 13.2, 7.7 Hz, 1H), 2.02 (s, 3H); C NMR
(101 MHz, CDCl,) & 176.4, 143.9, 140.8, 136.8, 131.8, 130.1, 129.9, 128.1,
127.7, 126.8, 125.5, 123.1, 122.6, 120.0, 118.9, 113.0, 110.9, 109.0, 66.7,
41.1, 20.3.

FT-IR: v (em™): 3392, 3374, 3319, 2920, 2849, 1703, 1619, 1465, 1331,
1289, 1265, 1218, 1167, 1099, 983, 798, 693.

HRMS (EST): m/z: [M#H]" Caled. for C,H,N,

PA_EEHRIERA B 8= E s .
[0041]  Sjitafo+— -

'~ I @

o "
N Pdz(dba)y CHCl; (2.5 mol%) N o
i 0 L (6 mol%h) = :
»‘Lt- N - | 0 o
8] 2 M
H
Jak

0: 344.1758, found 344.1753.

THF , 25°C
24h

M
H H

1k 2a

[71) S N HR N 0 P B I I EARL (6 mol1%) « = (PRI R) 48 - &4 &
(2.5 mol% o HEZS B I BFE NS K THE @mD) SN ENE 72 = FH#E0.5 h.
ARIGAE R AN RIS Nk (1. 5298 , 3- Mg FEER MGk 2a (0.1 mmoD) o 44 ) MR &4
FE25°C T HiHE24/N0 SR TG AE LIRS G, R R E 4 A T/ 412 218 (5/1-3/1)
HEJZMT 8, 1532, 6mg B i iA 3ak,, i 90%,
[0042] Xt 7=43ak /3 #T, 45 U :99% ee [Daicel Chiralcel AS-H, hexanes/i-PrOH
= 80/20, flow rate: 1.0 mL °min1, A = 254.4 nm,] minor enantiomer tr = 31.108
min major enantiomer tr = 39.846 min.; [a]25 D = +84.15 (c 0.41, CHCL,); '
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NMR (400 MHz, CDCl,) & 8.99 (s, 1M), 7.42 (dd, J = 7.6, 1.2 Hz, 1H), 7.32
(td, J =7.8, 1.3 Hz, 1), 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, 1), 6.36 (d, J = 16.2 Hz, 1), 6.21 (t, J = 2.2 Hz, 2H), 5.72
dt, J = 16.2, 7.3 Hz, 1), 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 NVR (101 MHz, CDCl,) 8 176.6,
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-TR: v (em'): 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 (ESI): m/z: [M+H]" Caled. for C,H CIN,0: 364.1212, found
364.1218.

ULt e i H 8976 U o
(00431 SCjstifsil+—

= q B HN
W
Pds{dbaly CHCH; (2.5 mol%) Mo 7 =
. L (6 mol%) 7z ; \
0 : ” I 5
M N THF , 257 S, N
H H H
11 a

24h

s Jal

7] S5 S P 0 T B R B O AL (6 mol%) = (T IETA ) 4R - &4 &
Y1 (2.5 mol% o« HEZ eI I L HE N B K THE CmD 3B b, IR\ T HFE0.5 h.
IRIGE R ARIRES N (1. 5255 , 3- ML 5205k 2a (0.1 mmoD) o I VR A H
TE25°C R R 24/ M) SR G AE L PR AR &, 7 R B4 A ik / TR 4158 (5/1-3/1)
FEEMT 73 85,4525 . Img 38 (5 [l A& 3a 1, Wi %298%, 125-126 C.
[0044] Xt F=#3al 0 H7, G5 R UK : 99% ee [Daicel Chiralcel AS-H, hexanes/i-PrOH
= 85/15, flow rate: 1.0 mL minﬂ, A = 254.4 nm, minor enantiomer tr = 18.989
min major enantiomer tr = 29.478 min.]; [a]25 D = +141.14 (c 0.44, CHC1,) ; ot
NMR (400 MHz, CDCl,) & 8.25 (s, 1H), 7.41 (d, J = 7.5 Hz, 1H), 7.32 (t, ]
7.7 Hz, 1), 7.12 (t, J = 7.6 Hz, 1H), 6.94 - 6.85 (m, 3H), 6.76 d, J = 7.
Hz, 1H), 6.52 (d, J = 7.7 Hz, 1H), 6.40 (d, J = 15.5 Hz, 1), 6.21 (t, J =
2.2 Hz, 2H), 5.63 (dt, J = 15.2, 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, 1), 2.22 (s, 3H), 2.01 (s,
3H) ; BC NMR (101 MHz, CDClS) 6 176.4, 141.7, 140.8, 136.6, 132.7, 130.0,
128.0, 125.7, 124.4, 122.9, 122.5, 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, 333b, 2920, 1723, 1617, 1471, 1260, 1170, 1097,
971, 805, 756, 675.

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

-3

ONa:380.1734, found
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PL_ BRI B = A 0% .
[0045]  sizjiffe]+ = :

. L@

Pdz(dba)yCHCIs (2.5 mol%) SN s
N’kﬁa N THF , 25°C d R 9
H H N

24h
1a 2b dba

[71) S N HR N 0 P B I B EARL (6 mol1%) « = (PRI ) 48 - &4 &
1 (2.5 mol% o HEZ Belifi I FEHENE A THE QoD R INEE IR FHFE0.5 h.
RIGIERSAA T KR EIN1a (.52 8) ,2b 0.1 mmol) oK [ SIS WIAE25C R Hit k24
NI SR GRS IR AETR -G A R B R A ThisE /TN BE (5/1-3/1) K2 EHT 70 88, 1929mg 3
[ fAc3ba , L %£98%,140-141°C.
[0046]  XFP=¥p3bazr i, 25 U N : >99% ee [Daicel Chiralcel AD-H, hexanes/i-
PrOH = 80/20, flow rate: 1.0 mL °min1, A = 254.4 nm, major enantiomer tr =
13.728 min.]; [a]25 D = +37.78 (c 0.36, CHC1,); 'H NMR (400 MHz, CDCl,) & 8.95
(s, 1H), 7.22 (t, J = 8.0 Hz, 1H), 7.05 (d, J = 8.2 Hz, 1H), 7.00 (td, J =
7.6, 1.6 Hz, 1H), 6.89 (dd, J = 7.6, 1.6 Hz, 1H), 6.77 - 6.72 (m, 3H), 6.64
(td, J = 7.5, 1.1 Hz, 1H), 6.57 - 6.51 (m, 2H), 6.22 (t, J = 2.2 Hz, 2H),
5.54 (dt, J = 15.3, 7.5 Hz, 1H), 3.67 (ddd, J = 12.5, 7.2, 1.2 Hz, 1H), 3.49
- 3.42 (m, 1H), 2.84 (s, 2H).; "C NMR (101 MHz, CbCl, & 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 4CIN,ONa: 386.1031, found
386.1032.

P EHAEIE RS B 808 ) .
(00471 SEjstif5i) 1Y -

# " {itﬁ

Eﬁ% HaM
Pda(dba}y'CHCls (2.5 mold) i £ y
L * @[&:ﬂ L (6 mol%) mﬂ
’hﬁa N THF , 25°C ﬁ

M
H = 24h
1a Zc 3ca

[71) S N HR N 0 P B i B EARL (6 mol1%) « = (. E NIRRT R) 48 - &4 &
(2.5 mol% o HEZS BRI BB E NS K THE @mD) S InENE 72 =I5 FHi#:0.5 h.
RIGIERSAA T KR EIN1a (.52 58) ,2¢ 0.1 mmoD) oK [ SR A WIAE25C R Hit k24
NI SR G A IR AETR S AR R BB AT A ThE/ SR (5/1-3/1) FEEMT 70 85, 4324 . Sng
P A 3ca, Y #660%,130-131°C.
[0048]  Xfr=Wp3ca i, &5 LU :> 99% ee [Daicel Chiralcel AD-H, hexanes/i-
PrOH = 80/20, flow rate: 1.0 mL °min1, A = 254.4 nm, major enantiomer tr =

r
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14.35 min. J; [a]25 D = +40.95 (c 0.21, CHC1,); '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 =2.2 Hz, 2H), 6.63 (t, J =7.5Hz, 1H), 6.59 - 6.51 (m, 2H), 6.23
(t, J =2.2 Hz, 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 BrN,0: 408.0706, found
408.0708.

P EE IR B 87 A B .
[0049] St fe 1 1o -

o
i HM
¢ g DA
e o Pdz(dbaly-CHCly (2.5 mol%) . N 7 \ ﬁj
N = F=N THE , 25°C - a,,LN-
H H
1a

24h H
2d 3da

[f1] Sz B A8 T TR 0 T 1 B R B AL (6 mol%) = (AL A FR) — 4R -S4 hn &
Y1 (2.5 mol%) o« HEZS BRI IF B HVE N B K THF mD) A InE) & b, =8 FHiHE0.5 h.
SRIGIERS AT MRREE Inla (1,548 ,2d (0.1 mmol) 44 R MIR-&WAE25°C T HiHk24
ANBS S SR JEE S HIRGER A R RE A B/ LR W (5/1-3/1) HENT 55, 15
28 . Img ¥ i [ fA3da , UL % 81%,126-127°C.
[0050]  XF7P=43dazrffr, 45 U1 R :99% ee [Daicel Chiralcel AS-H, hexanes/i-PrOH
= 80/20, flow rate: 1.0 mL °min’1, A = 254.4 nm, minor enantiomer tr = 23.374
min. major enantiomer tr = 34.3 min.]; [a]25 D = +80 (c 0.28, CHCl,) ; 'H NMR
(400 MHz, CDC1,) 6 8.53 (s, 1H), 7.13 (dd, J = 7.7, 2.6 Hz, 1H), 7.03 (td, J
= 8.7, 2.4 Hz, 2H), 6.98 (dd, J = 7.7, 1.5 Hz, 1H), 6.84 (t, J = 2.2 Hz, 2H),
6.82 (d, J =4.2 Hz, 1H), 6.67 (td, J = 7.5, 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=15.3, 8.1, 6.7 Hz, 1H), 3.56 (s, 2H), 3.26 (ddd, J = 13.3, 6.8, 1.4 Hz,
1), 3.19 (ddd, J = 13.3, 8.1, 1.1 Hz, 1) .; ""F NMR (376 MHz, CDC1,) & -
118.7; "C NMR (101 MHz, CDC1,) 8 176.3, 159.0 (d, J= 243.4 Hz), 143.6, 136.6
(d, J= 3 Hz), 132.3, 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), 115.9, 113.4 (d, J= 25.3 Hz), 111.5 (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 (ESI): m/z: [M+H]" Calcd. for C,H FN,0: 348.1507, found
348.1510.

CL_EESHi R )P s o
[0051] St 1)+ -

@ Q HaN

= I

- N Pdy{dba)yCHCI; (2.5 moi%) P
o T::j:4>=o L (6 moi%) . G &

N ’L*D N THF , 25°C : = |

H 24h
1a 2e Jea

[ 52 7 A5 HR R D0 T 1 i B B AR L (6 mo1%) « = (P B BE A R) — 40 - &4 e
Y1(2.5 mol% . HEZS B I B3 E N RS B THE QmD) N2 o, 78 S35 FH$E0.5 h.
RIGIERAAA T RIRE N a(1.5298) ,2¢ (0.1 mmoD) o SRS HI1E25°C R it Hk24
AN SR IGAE E S IR AR IR G, R R B A/ LR T8 (5/1-3/1) MEJEMT 0 5, 15
33 . 8mg Bt fi [ f4:3ea, YL %£93%, 132-133°C .
[0052]  Xf7P=#3ear i, 5L UT R : 99% ee [Daicel Chiralcel AS-H, hexanes/i-PrOH
= 80/20, flow rate: 1.0 mL*min ', A = 254.4 nm,]: [a]25 D = +50.59 (c 0.34,
CHC1,) ; 'H NMR (400 MHz, CDC1,)8 8.74 (s, 1H), 7.37 (d, J = 2.1 Hz, 1H), 7.29
dd, J = 8.4, 2.1 Hz, 1H), 7.04 (td, J = 7.7, 1.5 Hz, 1H), 6.99 (dd, J = 7.7,
1.5 Hz, 1H), 6.85 - 6.78 (m, 3H), 6.68 (t, J = 7.5 Hz, 1H), 6.62 - 6.55 (m,
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,) & 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-TR: v (em™): 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 4CIN,ONa: 386.1031, found
386.1038.

DA B B B B P ORI
[0053]  sjitfsl -t

[1§ HzM
Pdz{dba)y CHCl3 (2.5 mol¥%) N s
. y \
L (& mol%h) Br &
,g: >':'3' - - 0
THF , 25T N
H

24h
2f Ifa

ﬁ&@a*%ﬁ?ﬁ%%@%%%ﬂ6mM@éﬂiE%%W%ﬁﬁﬁ%ﬁM%
Y1 (2.5 mol% o {7 BRI BRE N B K THE QmD BN EE &, 72 % i T H#E0.5 h.
SRIGER TR N AR IR ila (1. 524 8) , 21 (0.1 mmol) o 44 ) MR A ITE25°C F it #k24
NI SRR R TIRGIR G V), R R BRI s/ 2R A6 (6/1-3/D) HEMHr 7 & 15
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35. Img B [ /A 3fa, W 486%, 159-160°C . Kl 1Ay 3fa i fRTE = S0 BE T U 28 EL A W
[0054] X 7=Wy3fasy i, 45 RUTF: 99% ee [Daicel Chiralcel AS-H, hexanes/i-PrOH
= 80/20, flow rate: 1.0 mL mlnl, A = 254.4 nm, minor enantiomer tr = 20.619
min. major enantiomer tr = 31.144 min.]; [a]25 D = +35.46 (c 0.44, CHC1,) =
NMR (400 MHz, CDC1,) & 8.63 (s, 1H), 7.51 (d, J = 2.0 Hz, 1H), 7.44 (dd, J =
8.3, 2.0 Hz, 1H), 7.07 - 7.01 (m, 1H), 6.99 (d, J = 7.5 Hz, 1H), 6.83 (t, J =
2.2 Hz, 2H), 6.77 (d, J = 8.3 Hz, 1H), 6.68 (t, J = 7.5 Hz, 1H), 6.59 (d, J =
7.9 Hz, 1H), 6.46 (d, J = 15.6 Hz, 1H), 6.23 (t, J = 2.2 Hz, 2H), 5.63 (dt, J
15.2, 7.4 Hz, 1H), 3.56 (s, 2H), 3.25 (dd, J = 13.3, 6.8 Hz, 1H), 3.18 (dd,
J =13.3, 8.2 Hz, 1H)."°C NVR (101 MHz, CDCl,) & 175.9, 143.6, 139.7, 133.0,
132.5, 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 (ecm™): 3445, 3376, 3066, 2923, 2852, 1715, 1618, 1472, 1454,
1290, 1263, 1103, 970, 819, 756.

HRMS (ESI): m/z: [M+Na]' Caled. for C,H BrN,ONa: 430.0526, found

2118
430.0532.
AL B e B H 87 )
[0055] st i)+ )\ -
R//hhl ﬂ—ﬂ:} HaM
,xx /lf = o Pdz{dba)y-CHCls (2.5 mol%) N J?\@l
L (6 mol%) - W P
H# HEﬁ' }m THF . 256°C - %vlwr$
¢ 24h
1a 2‘9 3ga

[F1] J52 S8 45 T 0 T B B BC AL (6 mol%) « = (IR — 48 -G e
Y1 (2.5 mol%) o HEZS BEIR I 555V E N BV K THE QmD) R INE & b, HE =0 R k0.5 h.
RIGHER AT KK E INla (1.5 8) ,2g (0.1 mmoD) X MR- EWIE25°C T Hitf:24
INES S SR JETE B S IR AR AW, Mk R E B A B/ LR 4.8 (5/1-3/1) HENT 05, 12
24mg B 4, [l f43ga , L #£70%, 160-161°C .
[0056]  XF7r=#p3gazy#fr, 45 U1 :99% ee [Daicel Chiralcel AS-H, hexanes/i-PrOH
= 80/20, flow rate: 1.0 mL* mlnl, A = 254.4 nm, minor enantiomer tr = 17.784
min. major enantiomer tr = 25.003 min.; [a]25 D = +52.4 (c 0.25, CHCL,) 1
NMR (400 MHz, DMSO-d) & 10.61 (s, 1H), 7.23 (d, J = 1.7 Hz, 1H), 7.14 - 7.10
(m, 1H), 6.89 (ddd, J = 8.3, 7.2, 1.6 Hz, 1H), 6.85 - 6.79 (m, 4H), 6.60 -
6.51 (m, 2H), 6.42 (td, J = 7.4, 1.2 Hz, 1H), 6.06 (t, J = 2.2 Hz, 2H), 5.44
(ddd, J = 15.1, 7.9, 6.6 Hz, 1H), 4.83 (s, 2H), 3.27 (ddd, J = 13.1, 6.6, 1.4
Hz, 1H), 3.11 (dd, J = 13.2, 7.9 Hz, 1H), 2.28 (s, 3H); “C NMR (101 MHz,
DMSO) & 175.3, 145.4, 139.3, 131.2, 131.1, 130.1, 128.7, 128.3, 125.9, 125.6,
121.2, 121.0, 118.8, 116.4, 115.2, 110.0, 108.3, 66.5, 20.8.

C DEPT-135 NMR (101 MHz, DMS0) & 40.2 (CH,) .
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FT-TR: v (cm'): 3393, 3194, 2920, 2849, 1716, 1624, 1492, 1260, 1097,
971, 720.
HRMS (ESI) : m/z: [M+H]" Caled. for C,H,N,
CA_EESHi R )P s o
[0057] St i)+ -

0: 344.1758, found 344.1757.

4 HaM
Z @ | ;
" Pda{dba):-CHCls (2.5 mol%h) N 7 =
[ls] A MaD e \
i + 0 L {6 I"I‘lDH‘u} m e
N 30 N THF , 25°C - Vil
H H 24h H
1a 2h 3ha

1) 5 A R R I T PR B B B B AL (6 mo1%) = (ZWEAR L) — 48 - &0 &
P1(2.5 mol% o HFZ BRI BB N BV THE CmD 7R D2 & o, JRAE E IR FHE#E0.5 h.
SRIBTER AN KA Iila (1.5 8 ,2h (0.1 mmol) oK [ RVR & HI7E25°C T it #:24
NS SRR AE AR IR AR B0 Mk R BB A e /T IR (5/1-3/ 1) AR JZHT 7385, 7519 . Tng
# E A 3ha, UL 2E55%.
[0058]  Xf7=#3hasb#T, 5 UK : >99% ee [Daicel Chiralcel AS-H, hexanes/i-
PrOH = 80/20, flow rate: 1.0 mL * min_l, A = 254.4 nm, major enantiomer tr =
47.977 min.]; [a]25 D = +43.33 (c 0.24, CHCl); 'H NMR (400 MHz, CDCl,) & 8.33
(s, 1H), 6.97 - 6.88 (m, 3H), 6.79 (t, J = 2.2 Hz, 2H), 6.77 - 6.71 (n, 2H),
6.58 (td, J =7.5, 1.1 Hz, 1H), 6.49 (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,
1), 3.69 (s, 30), 3.45 (s, 21), 3.21 - 3.09 (m, 2/); C NMR (101 MHz, CDCL,)
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,
55.9, 40.6.

FT-IR: v (em'): 3393, 2920, 2849, 1715, 1645, 1488, 1260, 1203, 1027,
972, 721.

HRMS (ESI): m/z: [M+H]" Caled. for C,,H,,N,0,: 360.1707, found
360.1712.

CL_EESH R H ) P ) o
[0059]  SEjtfs] — -

¥ HaM
=T Pdx{dba)sCHCI (2.5 mol%a) M 7 -
= 0 2 £ i 0N * N
| * MG L (6 mol%) ) \/L
Z "0 SN THF , 25°C T
H H H
1a 2i

24h
Jia

) 5 488 HR s I TR R RS TR AR L (6 mo1%) « = (L) — 40 - &4 ind
Y1 (2.5 mol%  FF B IF B FENE S G THE QoD W N2 &, IFE =R F#tHE0.5 h.
RIGERREAA T KRG Ia(.5248),21 (0.1 mmol) ¥ MRS WITE25°C T #ithk24
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NI S SR JETE B S IR GIR AW, Ik R E B A B/ LR 4.6 (5/1-3/1) HENT 05, 12
26 . 6mg ¥ o [l fA31ia, UL FT1%,170-171 C.

XIPEMI3ia 2 BT, G5 TR :>99% ee [Daicel Chiralcel AS-H, hexanes/i-PrOH
= 80/20, flow rate: 1.0 mL 'minﬂ, A = 254.4 nm,] major enantiomer tr = 23.945
min.; [¢]25 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, IH), 6.82 (dd, J = 7.7, 1.6 Hz, 1H), 6.63 - 6.53 (m, 2H),
6.41 (t, J = 7.4 Hz, 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 Miz, DMS0) & 39.6 (CIHL,) .

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

HRMS (ESI): m/z: [M+H]" Caled. for C,H N,0,: 375.1452, found
375.1451.

A b 2EIE B B B P06 B )
[0060]  sZjify] —+—:

G

14 .
7] 0

e
L
_ﬁ‘d

: . o .
>y - Pdz{dba)y CHCls (2.6 mol%) i o~ )
I I ‘SRS =6 L (6 mol%) A o =7
o N__,L-;.D . e hl/ THF . 25¢ - A | 2 -
H ok 24h H

1a 2j dja

[71] J52 S8 45 R 0T 1 B T RS O AL (6 mol%) « = (IR — 48 -G 7 hndr
M) (2.5 mol%) « HEASBEI I 5 5V E N B/ 4 THF mD) WIS b, HAE 28 FHiHk0.5 h.
SRIGHER AR N IR INa (.53 8) ,25 (0.1 mmol) ¥ S MR & WIE25°C T it #E24
INBT ARG TE B S IR AR IR A, R R BB A e/ R .15 (5/1-3/1) #E B i &, 19
27 Img B L AA3 ja, K T78%.

XTPE3 jam i, &5 50 R : >99% ee [Daicel Chiralcel AD-H, hexanes/i-
PrOH = 80/20, flow rate: 1.0 mL °min1, A = 254.4 nm, major enantiomer tr =
16.935 min.]; [a]25 D = +83.45 (c 0.29, CHC1,); 'H NMR (400 MHz, DMSO-d,) &
10.87 (s, 1H), 7.43 (dd, J = 8.4, 5.4 Hz, 1H), 6.92 - 6.86 (m, 2H), 6.83 (p,
J=2.3Hz, 3H), 6.76 (dd, J = 9.0, 2.5 Hz, 1H), 6.59 - 6.51 (m, 2H), 6.43
(td, J=17.4, 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, CDC13) & -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,
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DMS0) & 40.1 (CH) .

FT-TR: v (em ) : 2921, 2852, 1727, 1617, 1458, 1260, 1142, 1099, 963,
804, 721.

HRMS (ESI): m/z: [M+H]" Calcd. for C,H FN,0: 348.1507, found
348.1506.

CA_EESHi R )P 5 ) o
(00611 Sty — 1

i HaN
- ¢ S
Pdy{dba)s-CHCl5 (2.5 mol%:) L )ﬁ
= (9] !\ L (6 moi%) 3 z lll/-'
A = ' ~ .
F>N"0 c N THF , 25'C
H H i
1a 2

24h H
k Jka

[71) J52 o eh 8 0 T B R R BCARL (6 mol%) = (TR RIEPIER) 48 -& i hnd
Y1 (2.5 mol% «HEZ FEIF B BENE S THE CmD 02 &, FHAEE IR FH$E0.5 h.
SRIGIER AR T MR illa (1,598 , 2k (0.1 mmoD) o 44 S B IR A MI7E25°C T Hit#E24
NI R FEE R HIRGHR G RE R A M/ SR OBE (5/1-3/1) HE =0 5,19
29. Img T A ¥ 143 ja, I #%680%.87-88 C.

KFrEn3kas T, G5 B UTR : >99% ee [Daicel Chiralcel AD-H, hexanes/i-
PrOH = 80/20, flow rate: 1.0 mL °min1, A = 254.4 nm,] major enantiomer tr =
16.156 min.; [a]25 D = +92.26 (c 0.31, CHCI,) : 'H NMR (400 MHz, CbCl,) & 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 =1.9 Hz, 1), 6.84 (t, J = 2.3 Hz, 2H), 6.68 (t, J
= 7.5 Hz, 1H), 6.59 (d, J = 8.0 Hz, 1H), 6.43 (d, J = 15.5 Hz, 1H), 6.25 -
6.20 (m, 2H), 5.71 - 5.59 (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, 1) ; C NMR (101 MHz, CDC1,) & 176.4, 143.5,
141.9, 135.9, 132.2, 128.8, 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-TR: v (ecm ) : 3392, 3197, 2920, 2849, 1722, 1614, 1455, 1261, 1069,
971, 924, 721.

HRMS (ESI): m/z: [M+Na]' Calcd. for C, H 4CIN,ONa: 386.1031, found
348.1021.

DA 2 B B 806 OS]
[0062]  sEjfifs] —+ =

- & _ 5 0
Pdy{dba)y-CHCly (2.5 mol%) N \/ﬁ
[::IJ:; " ,[ji[i}=o L (6 maol%) - /Eijfj>rﬁ y
HNHLWD Br” ~F N THF , 25T NP S
o & 24h o H
1a 21 3la

[7) S5 7 A HR S 0 T 1 R R B AL (6 mo1%) « = (PR FE A ) — 40 - & s
Y1 (2.5 mol% o {75 PR I BRE N B K THE QmD SN EE &, 72 % T H#E0.5 h.
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RIETERASE T KRN a1 .5248) ,21 0.1 mmoD) R MIREWITE25°C T #i k24
NI SR JETE B S IR GIR AW, Ik R E B A B/ LR 4.6 (5/1-3/1) HENT 05, 12
30. 6mg ¥ tA i MA31a, LR 75%.67-68 C.

XTPE31lam i, &5 R~ :> 99% ee [Daicel Chiralcel AD-H, hexanes/i-
PrOH = 80/20, flow rate: 1.0 mL °min1, A = 254.4 nm, major enantiomer tr =
16.759 min.]; [a]25 D = +92.88 (c 0.66, CHC1,); 'H NMR (400 MHz, CDCl,) & 8.56
(s, 1H), 7.28 (d, J = 1.5 Hz, 1H), 7.24 (s, 1H), 7.09 - 6.97 (m, 3H), 6.83
(t, J =2.3 Hz, 2H), 6.68 (td, J =7.5, 1.2 Hz, 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 (cm'): 3212, 2922, 2851,1722, 1609, 1480, 1260 ,1097, 1058,
970, 806, 721.

HRMS (ESI): m/z: [M+H]" Calecd. for C,H BrN,0: 408.0706, found
408.0702.

L 2EIE B B B P06 B )
[0063] sy {5 — 1Py .

] HaM
- ] S
Pdz(dba)s CHCls (2.5 mol%) Nt
i + /@f&:g L (6 mol%) - mm L~
MT O Br N THF , 25°C MeO ﬁ

H n 24h
1a Zm dma

[ 52 o TR s 0 T 1 B B BCARL (6 mol%) = (TE W IE ) —4E - né
Y1 (2.5 mol% «HEZ FEMIF FEBENE S THE oD 302 E  , FRAEE IR FH$E0.5 h.
RIGIER/ A N R G INa .55 ,2m 0.1 mmol) oK SN IRSWAE25°C T it Hk24
NI SR JEAE LA TR AR -S4 R 2R B FH A DhE /AR (5/1-3/1) ¥ /=470 B9, 4922 . 3mg
P A 3ma , Y %62%.122-123 C.

X rEM)3masr M, 5 AR > 99% ee [Daicel Chiralcel AS-H, hexanes/i-
PrOH = 80/20, flow rate: 1.0 mL °min1, A = 254.4 nm, major enantiomer tr =
36.814 min.]; [a]25 D = +147.27 (c 0.22, CHCI,) . 'H NMR (400 MHz, CbCl,) §
8.42 (s, 1H), 7.29 (d, J = 8.4 Hz, 1H), 7.05 - 6.98 (m, 2H), 6.88 (t, J = 2.3
Hz, 2H), 6.71 - 6.61 (m, 2H), 6.58 (d, J = 7.9 Hz, 1H), 6.48 (d, J = 2.3 Hz,
IH), 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-TR: 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]" Caled. for C,,H,,N,0,: 360.1707, found
360.1696.

CA_E BRI )P ) o
[0064] Sty — 11

P HaN
- "
Pdz{dba)y CHCl (2.5 mol% N 7 ( =
il o L {6 moi%) = P
3]
2 H

)

|
THF , 25°C g N w
24h H

1a 2n 3na

[71) S N HR N 0 P P B I B EARL (6 mol1%) « = (PRI ) 48 - &4 &
P1(2.5 mol%) o HEZ Belifi It FEHENE A THE QoD R INEE IR FHFE0.5 h.
RIGAERA AT KR E a5 8) ,2n 0.1 mmoD) oK [ MR A WI7E25°C it #k24
NI RS AE R A IR AR IR S MR R B A R LR R (5/1-3/1) MR 0 R 45
30mg B {4 3na, YL %87%.75-76 C.

XtrE¥3naz i, G5 U0 :99% ee [Daicel Chiralcel AS-H, hexanes/i-PrOH
= 80/20, flow rate: 1.0 mL * minﬂ, A = 254.4 nm, major enantiomer tr = 10.329
min. minor enantiomer tr = 12.921 min.]; [a]25 D = +127.37 (¢ 0.38, CHClQ;lH
NMR (400 MHz, CDC1,) 8 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 = 2.3 Hz, 2H), 6.70 - 6.64 (m, 1H), 6.57 (dd,
J=8.0, 1.1 Hz, 1H), 6.41 (d, J = 15.6 Hz, 1H), 6.20 (t, J = 2.2 Hz, 2H),
5.69 (ddd, J = 15.2, 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 NMR (101
MHz, CDC13) 6 177.0, 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 (em™): 3393, 2919, 2849, 1716, 1625, 1457, 1260, 1097, 971 ,

720.
HRMS (ESD) : m/z: [M+H]" Caled. for CyH,N,
PL_EBEAE B B =06 s -

[0065]  sEjitifs] —+7N:

& HzM
- < D "
Pd,(dba), CHCI; (2.5 mol%) N 5 i
i L (6 mol%) §
o n
N’&g @NS: THF , 250 ©f>10
H H H
1a

0: 344.1758, found 344.1748.

F 24h
20

[F) 52 N5 H s 0 T M B S iR ARL (6 mo1%) « = (P REFL A EH) — 40 -E i e
M1 (2.5 mol% « HEZS B 3 B BV N B THE QD) IR N2, FE S FHFE0.5 h.
SRIGERREASA T KRB INad.5248) ,2000.1 mmol) ¥ MRS YILE25°C T #itkk24
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NI S SR JETE B S IR GIR AW, Ik R E B A B/ LR 4.6 (5/1-3/1) HENT 05, 12
26 . Amg B FELlE| {4 30a, L #76%.63-64 C.

X PE30a i M, A U :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.]; [a]25 D = +82.12 (c 0.33, CHCI1,) |
NMR (400 MHz, CDCl,) & 7.63 (s, 1H), 7.22 (s, 1), 7.16 - 7.08 (m, 2H), 7.04
(t, J=7.6Hz, 1H), 6.99 (d, J = 7.5 Hz, 1H), 6.87 (t, J = 2.3 Hz, 2H), 6.67
(t, ] = 7.5 Hz, 1), 6.61 (d, J = 8.0 Hz, 1H), 6.43 (d, J = 15.6 Hz, 1H),
6.22 (t, J =2.3 Hz, 2H), 5.67 (dt, J = 15.3, 7.5 Hz, 1H), 3.51 (s, 2H), 3.30
(dd, J =13.3, 6.7 Hz, 1), 3.20 (dd, J = 13.4, 8.1 Hz, 1H); "F NMR (376 MHz,
CDC1,) 8 -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, 122.5, 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.
CA_E BRI )P ) o
[0066] sty — 1t

/ H,N
o <;jﬂ Ei%‘ 7
Pd;(dba)y' CHCl3 (2.5 mol%) N~ F
0 L {6 mol%) 3
N

N ’J*“G N THF , 25°C
H Fi 24h H
1a 2p

[F1) [ A A R I TR BB A B ICARL (6 mol%) « = (VR R ) — 4R - S e
) (2.5 mol%) o HEZS FEIR I B HE N B THE CmD I N3, FRE = T FE0.5 h.
SRIGAE RSN IR INa (1. 52458 ,2p (0.1 mmol) o Ff N IR S ILE25°C T Hitd:24
NEE S SR JEAE B HRIRGR AW R R B A B/ TR O lE (5/1-3/D) HENTT 7 8 15
34. Img B 4 [ 14 3pa , L % 86%.61-62 C.

XtrEW3pai i, G5 U0 :99% ee [Daicel Chiralcel OD-H, hexanes/i-PrOH
= 70/30, flow rate: 1.0 mL 'minﬂ, A = 254.4 m, minor enantiomer tr = 12.237
min. major enantiomer tr = 21.815 min.]; [a]25 D = +110.59 (c 0.34, CHClQ;lH
NMR (400 MHz, CDCl,) & 8.43 (s, 1H), 7.59 (t, J = 8.0 Hz, 2H), 7.23 (t, J =
7.9 Hz, 1H), 7.08 - 7.02 (m, 1H), 7.00 - 6.95 (m, 1H), 6.88 (t, J = 2.3 Hz,
2H), 6.68 (t, J = 7.5 Hz, 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, 11), 3.18 - 3.12 (m, 1H).; “F NMR (376 MHz, CDCl,) & -60.7; "°C NMR
(101 MHz, CDCl,) & 175.5, 143.6, 138.3(q, J= 2.0 Hz), 132.6, 129.7, 129.3,

L

Ipa
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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 (em'): 3393, 3190, 2920, 2849, 1733, 1619, 1457, 1303, 1166,
1115, 798, 721.5.

HRMS (ESI) : m/z: [M+H]" Calcd. for C,,H ,F,N,0: 398.1475, found
398.1479.

DL _E Rk B F A= B S -
[0067] St ] — - )\ -

+
24h

HzM
P o
Fdyidba); CHCl; (2.5 mol%:) M N\/\@
)\O ' o L (& mol%) \
N B
H
1a 2q 3ga

THF , 25°C 4

7] S5z B P 0T B R B O AL (6 mol%) = (VLA ) 4R - &4 &
Y1 (2.5 mol% « HEZS eI I EHvE NS K THE CmD 3B b, R\ T HFE0.5 h.
SRIGIER AR R RIS Inla (1.5245) ,2q (0.1 mmol) o4 [ MR A WI7E25°C N it #:24
/NI SR JEE LS IR AR A ), 1R R B A e/ TR g (5/1-3/ D) M ET o &, 15
32. Img ¥ (il #4:3qa , YL % 90%.

Xtre¥3aa i, G5 U0 :99% ee [Daicel Chiralcel AS-H, hexanes/i-PrOH
= 80/20, flow rate: 1.0 mL 'minﬂ, A = 254.4 nm, major enantiomer tr = 8.895
min. minor enantiomer tr = 10.93 min.]; [a]25 D = +43.23 (¢ 0.31, CHC1,) -
NMR (400 MHz, DMSO‘d6> 5§ 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 =7.7, 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), 3.27 - 3.21 (m, 1H), 3.09 (dd, J = 13.2, 8.0 Hz, 1H), 2.24 (s, 3H),
2.18 (s, 3H); BC NMR (101 MHz, DMSO) 6 175.7, 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 (CHQ.

FT-TR: v (em ™) : 3185, 2920, 2850, 1716, 1625, 1482, 1260,1094, 800,

721.
HRMS (EST): m/z: [M#H]" Caled. for C,H,N,0: 358.1914, found 358.1909.
P IR H B A R ) .
[0068]  Jift A szEs:
2 WR STt A5 — L St g+ -B I T R EBOR 1045, 2R m ISR S Ee fHAS
2, SR ST
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: P Y H.*h!l
!/? ! N’ﬂ Pdy{dba)y CHCH (2.5 molts) I"'N 0 f— by
i"'m"{:l‘-"".". 5 i - _.'I L1t (6 mols) . |'|I
W b il b 4 S,
L 18 {l =0 " = | =0
~F gy Lh__:.._.[,N- THF, 25T, 24h ‘m_;-:I-N'
H H H
ia 2
1 5 mmol 1 ool
28 R=H 3aa (289 mg. 88% vield. 99% ee)
2, R= Br 3fa (351 mg, 86% vield, > 99% ee)

KN ATE T T — Ty B v ) 5 Jl 2 4 52 2k () = P M e I 2 55 A S ) &
JRITIE » 2 T3 IR AR iy AR AR 75 » (RN e 55 IR0 2 & B AT 2 15 (A T
RS ESIYEIVE SRR S (S ST e R SR A TS N
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