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[0113]

ZIHSd 10-2012-0120683

# 1
UEZ oA A E Z 2R | AN FE| D
A Ao (Ol ) | %) | ©*
1 NO s 3}kl 4 20 72 94 | 93
X 2 o
©/\/ /@WNoz (20 mol%)
MeO ©
2 NO S 38kl 5 20 72 9 | 93
X 2
Ej/V /©/\g/\éﬁN02 (20 mol%)
MeO ©
3 ~NO2 S s}sha 5 20 | 24 | 71 | 94
T | Oroe e
4 ©/\VNOQ @ &t 5 20 72 75 | 91
(20 mol%)
Y o,
QO
5 NO s 3}ty 7 20 | 72 | 90 | 93
X 2
©N QwNOZ (20 mol%)
MeO @
6 NO s 3leta] 9 20 | 72 | 48 | 77
R 2
MeO ©
7 ~NO2 s o gata 13 | 20 72 88 | 83
/©/ % 2 (20 mol%)
o}
MeO
8 o NO> s 3}t 5 45 8 84 | 93
MeO ©
9 NO S s}k 5 45 30 80 | 93
Ej/\V 2 /©/\[o(\é/\Noz (5 mol%)
MeO @
10 NO s 3}t 5 45 96 77 | 90
MeO ©
11 S o 3}k 5 45 8 78 | 93
/©/ WN 2 (20 mol%)
o}
MeO @
xNO,
12 NO2 s 3}k 5 20 72 9 | 96
m /©/ TN | () ot
Me
MeO
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:

<
o

N0z s g8t 5 | 45 | 34 | 81 | 96
/[:::T/ \W/A\?/A\Noz (5 mol%)

NO; s slsk2] 5 20 72 94 | 92
X
M o/I:::r/\\/ /[:::T/ 7g/N\§/A\NOZ (20 mol%)
© MeO [:;:]
OMe
NO, S 3}st2] 5 45 34 80 92
X
M o/I:::r/\\/ /[:::T/ 7g/N\§/A\NOZ (5 mol%)
© MeO
OMe

38kl 5 20 72 85 | 91

NO2 S T
X
/J::::T/ \ﬂ//\\?/A\NOZ (20 mol%)

slsk2] 5 45 25 82 91
(5 mol%)

'E
Q
z

n

s}k 5 20 72 88 | 90

pd
©]
N
(%]
o
||:
Z
O
N
S
(e}
=
o
=

2}

slsk2] 5 45 22 80 90
(5 mol%)

NO> S s}k 5 20 72 8 | 91
X
/J::::T/ \ﬂ//\\;/A\NOZ (20 mol%)

[vy)
=

s}k 5 45 22 83 | 91

NO2 S
X
/Li::I/ \H/A\?/A\NOZ (5 mol%)
MeO

[vy)
=

‘EEE
Q
.

NO s 3}sta] 5 20 | 72 88 | 88
=N AN 2
-~ "NO
\ Q/\H/\/\ ? (20 mol%)
MeO

NO; S 3}ska] 5 45 33 78 | 88
— \
\ QWN% (5 mol%)
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[0114]

[0115]

[0116]

[0117]

[0118]

ZIHSd 10-2012-0120683

24 NO s 3}k 5 20 72 91 | 91
= X 2
z N
\-s /©/ \[o(\'A 02 (20 mol%)
MeO </ :s
25 NO, s 3}ska] 5 45 24 79 | 91
— \
7~ "NO,
N\ s /©/ \é)(\:/\ (5 mol%)
MeO ~ g
26 ,/L\V/A\V/ s 3}akal 5 45 | 72 22 | 92
N ,J::::T/ \Er/\t;/N\NO2 (20 mol%)
o Y
27 NO, S 3}ska] 5 45 72 9 | 99
O/\/ /©/ I)]/\E—ANoz (20 mol%)
28 NO S s}k 5 20 72 66 | 92
X 2 <~ "NO
Ej/V ©/ \g/\ﬂ i\ : (20 mol%)
29 NO s 318k 5 20 | 72 75 | 84
A 2 - NO o
©/\/ /©/ V 2 (20 mol%)
< 0
30 NO s 38kl 5 20 72 62 | 84
X 2 <~ "NO
Ej/V ©/ \g/\ﬂ i\ : (20 mol%)
31 NO s 318k 5 20 | 72 56 | 80
X 2 <~ "NO o

A E] el (absolute configuration) > BAEZHE Fx2] Wile] we} ol-2es AR T HF=
(optical rotation) #t= HluLsle] &13}3IH.

A 1
a5}
El

H

L3
e

209] YEZ2LA(R=3Y, R,=H, Rs=H) 0.2 mmol, 32 21¢] TEAs}ZMo] Qo ~F (R;=H, Rs=4-H=
) 0.3 mmol, 3}st2] 49] #-7]1=uw) 20 mol%S HWE t-FE e = 2.0 mLo] &A1
oﬂ |l g et AAst A7t AR2vEIYIE o] gt ANES FE S

o] 83te] AL/d o] AA H|&(enantiomeric excess)E 43T

20°Coll Al 72A17F
of HH ARHE

e}
-
e}
-

El

L] >~
L r°" mL 1>

I NMR (300 MHz, CDCls, TMS) & 7.33 (m, 3H), 7.22 (m, 4H), 6.91 (d, J=9.0 Hz, 2H), 4.75 (dd, J=6.6 and
12.6 Hz, 1H), 4.65 (dd, J=8.1 and 12.7Hz, 1H), 4.04 (p, J=7.2 Hz, 1H), 3.80 (s, 3H), 3.07 (d, J=7.2Hz,

oH): C NMR (75 MHz, CDCI3, TMS): & 195.9, 160.8, 137.8, 135.9, 129.1, 128.1, 127.4, 127.3, 117.5,
114.9, 79.0, 55.3, 45.9, 40.5

AL AAABH L uAS AAFTZaETYTE o]&sle] =A3et). (0D-H, 50:50, dAit:iolAzad o3
220 nm, 0.5 mL/%, t(FAAE)=32.4%, t(FAYAE)=41.6%

)
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[0119] AAd 2
[0120) 8314 5¢] HFES Ful ALgstel AAlel 13 g WHom APt

[0121] ' NMR (300 MHz, CDCls TMS) &7.33 (m, 3H), 7.22 (m, 4H), 6.91 (d, J=9.0 Hz, 2H), 4.75 (dd, J=6.6 and
12.6 Hz, 1H), 4.65 (dd, J=8.1 and 12.7Hz, 1H), 4.04 (p, J=7.2 Hz, 1H), 3.80 (s, 3H), 3.07 (d, J=7.2Hz,
13

2H); C NMR (75 MHz, CDC13, TMS): & 195.9, 160.8, 137.8, 135.9, 129.1, 128.1, 127.4, 127.3, 117.5,
114.9, 79.0, 55.3, 45.9, 40.5

[0122] Ned dANEEL ds AAAZrEIHIE o] &sto] SAEAT. (0D-H, 50:50, #ih:olazed o3,
220 nm, 0.5 nL/+, t(FAHE)=32.4%, t(F-ABHE)=41.6%

[0123] Al 3
[0124] 3lsta) 209 YERdAR=AY, R=H, Ry=H) 0.2 mmol, 3}32] 219 @E2AbslZ o] Q o AE (R=H, R=3d)
0.3 mmol, 3} 59 F7|=vl 20 mol%E WY t-F& oHZ 2.0 mLoll &3A1Z1 & 20TlA 24A17F wukst
Fol &ulE sl AAGL A7t ARntEIYE o] &5t AHES e Fo A FRvE Y
£ o] &3l ALt o] AA v S (enantiomeric excess)S F A3
[0125] 1H NMR (300 MHz, CDCls TMS) &7.35 (m, 10H), 5.33 (s, 1H), 4.80 (dd, J=6.9 and 12.7 Hz, 1H), 4.69 (dd,

J=8.0 and 12.7 Hz, 1H), 4.10 (p, J=7.4 Hz, 1H), 3.14 (d, J=7.2 Hz, 2H); “C MR (75 MHz, CDC13, TMS):
6 194.9, 137.7, 134.4, 129.7, 129.3, 129.3, 129.1, 128.2, 127.4, 126.8, 79.0, 46.2, 40.5

[0126] Aed dANELE AT ﬁxﬂﬂiu}iza}uﬂ—a— o] g3kl FAstalct. (0D-H, 95:5, @ibro|hxad o3
220 nm, 1.0 nL/%, t(FRAAE)=H4.4 &, t(FAHAHE)=60.1 &
[0127] A Ao 4
[0128] gtakal 209 YE2A(R=3Y, R=H, Rs=H) 0.2 mmol, 3}8+2] 21¢] WEALSZMRo] Qo ~F (R=H, R=¥14)

0.3 mmol, 3} 59 F7]1&0] 20 mol%E HE t-HE oHZ 2.0 mLol &A1
S &ulE st AAstn At ARvEIHIE o] &5t AFES

o] g3le] AL o] @A ¥ (enantiomeric excess)E FA ).

20Col A 72417 awksk
of HA FZntE 1T

[0129] ' NMR (300 MHz, CDCls TMS) &7.32 (m, 6H), 7.21 (m, 4H), 4.71 (dd, J=6.8 and 12.7 Hz, 1H), 4.63 (dd,
J=8.2 and 12.7 Hz, 1H), 4.10 (s, 2H), 4.07 (p, J=7.3 Hz, 1H), 3.02 (dd, J=7.4 and 15.7 Hz, 1H), 2.99

(dd, J=7.3 and 15.8 Hz, 1H); 13C NMR (75 MHz, CDC13, TMS): & 195.6, 137.6, 136.9, 128.9, 128.6, 128.5,
127.9, 127.2, 127.2, 78.9, 46.2, 40.4, 33.2

[0130] AeA A O L 3 AHIErEIHYE o] &t =AY ). (OD-H, 80:20, dAl:o|Axag ok
220 nm, 1.0 nL/&, t(FAE)=22.7 &, t(FAEE)=27.0 &
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[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

ZIHSd 10-2012-0120683

s
Lo
1>
EN|
Lo
s

shit=S FulE ARgste] Al 13 2 o= dgsigint.

' NMR (300 MHz, CDCls TMS) &7.33 (m, 3H), 7.22 (m, 4H), 6.91 (d, J=9.0 Hz, 2H), 4.75 (dd, J=6.6 and
12.6 Hz, 1H), 4.65 (dd, J=8.1 and 12.7Hz, 1H), 4.04 (p, J=7.2 Hz, 1H), 3.80 (s, 3H), 3.07 (d, J=7.2Hz,

2H); 13C NMR (75 MHz, CDC13, TMS): & 195.9, 160.8, 137.8, 135.9, 129.1, 128.1, 127.4, 127.3, 117.5,
114.9, 79.0, 55.3, 45.9, 40.5

AL ALY 8% AAAZeETNIE o] gt AT (0D-H, 50:50, #Ait:olrx=d A4F,
220 nm, 0.5 mL/+, t(FAFE)=32.4F, t(FAHE)=41.6%

' NMR (300 MHz, CDCls TMS) &7.33 (m, 3H), 7.22 (m, 4H), 6.91 (d, J=9.0 Hz, 2H), 4.75 (dd, J=6.6 and
12.6 Hz, 1H), 4.65 (dd, J=8.1 and 12.7Hz, 1H), 4.04 (p, J=7.2 Hz, 1H), 3.80 (s, 3H), 3.07 (d, J=7.2Hz,

2H); 13C NMR (75 MHz, CDC13, TMS): & 195.9, 160.8, 137.8, 135.9, 129.1, 128.1, 127.4, 127.3, 117.5,
114.9, 79.0, 55.3, 45.9, 40.5

AL ALY 8% AAIAZeETNIE o] gt AT (0D-H, 50:50, #Ait:o]rx=d A4F,
220 nm, 0.5 mL/+, t(FAFE)=32.4F, t(FAHE)=41.6%

AR 7
b4 139) HFEL F= ALgste] AAe] 13} 2

rlo
o
i
o
ft
™,
o2t
[«0
ol
bt
ui

' NMR (300 MHz, CDCls TMS) &7.33 (m, 3H), 7.22 (m, 4H), 6.91 (d, J=9.0 Hz, 2H), 4.75 (dd, J=6.6 and
12.6 Hz, 1H), 4.65 (dd, J=8.1 and 12.7Hz, 1H), 4.04 (p, J=7.2 Hz, 1H), 3.80 (s, 3H), 3.07 (d, J=7.2Hz,

2H); 13C NMR (75 MHz, CDC13, TMS): & 195.9, 160.8, 137.8, 135.9, 129.1, 128.1, 127.4, 127.3, 117.5,
114.9, 79.0, 55.3, 45.9, 40.5

AL ALY 8% AAAZeEINIE o] gt AT (0D-H, 50:50, #Ait:o]rx=d A4F,
220 nm, 0.5 mL/&, t(FAXAE)=41.6%, t(FPAE)=32.4 &

A Ao 8
gtstal 209 YEZLA(R=3Y, R=H, Rs=H) 0.2 mmol, 3}3H2] 21¢] DEALEZHM0]Q o ~E|(R,=H, Rs=4-H|E

Ad) 0.3 mmol, 3382 59 F71=u] 20 mol%S WE t-F& dEZ 2.0 mLoll &A1 T 45CollA 8AIZF
gk Fo] 8ulE zHdstel] AASIE A Il AREIYIE o] &3l AHES FEd Fo| dA F2vlE

13 4
a8 E o]&3ste] A& o] AA HlE(enantiomeric excess)E FA3}T).
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[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

ZIHSd 10-2012-0120683

' NMR (300 MHz, CDCls TMS) &7.33 (m, 3H), 7.22 (m, 4H), 6.91 (d, J=9.0 Hz, 2H), 4.75 (dd, J=6.6 and
12.6 Hz, 1H), 4.65 (dd, J=8.1 and 12.7Hz, 1H), 4.04 (p, J=7.2 Hz, 1H), 3.80 (s, 3H), 3.07 (d, J=7.2Hz,

2H); 13C NMR (75 MHz, CDC13, TMS): & 195.9, 160.8, 137.8, 135.9, 129.1, 128.1, 127.4, 127.3, 117.5,
114.9, 79.0, 55.3, 45.9, 40.5

AL ALY 8% AAAZeETNIE o] gt AT (0D-H, 50:50, #Ait:olrx=d A4F,
220 nm, 0.5 mL/+, t(FAFE)=32.4F, t(FAHE)=41.6%

AAle 9

s}ek4 59 B3t=(5 mol%) & Hri= ARg-to] AAld] 83 e WMo w 30A13F awksle] sl

' NMR (300 MHz, CDCls TMS) &7.33 (m, 3H), 7.22 (m, 4H), 6.91 (d, J=9.0 Hz, 2H), 4.75 (dd, J=6.6 and
12.6 Hz, 1H), 4.65 (dd, J=8.1 and 12.7Hz, 1H), 4.04 (p, J=7.2 Hz, 1H), 3.80 (s, 3H), 3.07 (d, J=7.2Hz,

2H); 13C NMR (75 MHz, CDC13, TMS): & 195.9, 160.8, 137.8, 135.9, 129.1, 128.1, 127.4, 127.3, 117.5,
114.9, 79.0, 55.3, 45.9, 40.5

AL ALY 8% AAAZeETNIE o] gt AT (0D-H, 50:50, #Ait:o]rx=d A4F,
220 nm, 0.5 mL/+, t(FAFE)=32.4F, t(FAXHE)=41.6%

AAl4 10

spek2] 59 SHE(2 mol%)s FHiE ARGt AAle 83 2 W oz 96413t wwksto] 1Sl

' NMR (300 MHz, CDCls TMS) &7.33 (m, 3H), 7.22 (m, 4H), 6.91 (d, J=9.0 Hz, 2H), 4.75 (dd, J=6.6 and
12.6 Hz, 1H), 4.65 (dd, J=8.1 and 12.7Hz, 1H), 4.04 (p, J=7.2 Hz, 1H), 3.80 (s, 3H), 3.07 (d, J=7.2Hz,

2H); 13C NMR (75 MHz, CDC13, TMS): & 195.9, 160.8, 137.8, 135.9, 129.1, 128.1, 127.4, 127.3, 117.5,
114.9, 79.0, 55.3, 45.9, 40.5

AL ALY 8% AAAZeETNIE o] gt AT (0D-H, 50:50, #Ait:o]rx=d A4F,
220 nm, 0.5 mL/+, t(FAFE)=32.4F, t(FAHE)=41.6%

AAd 11

3}ekAl 209 YEZ A (R=H, R=3ld, Ry=H) 0.2 mmol, 3}&2] 59 §7]1&w 20 moleE WE t-3E o=

mLoll S3A7 T 45T A] 1A ZF WRkSTh, o] o) F}Ehal 219 WEALSZ M o] Qo 2B (R-,=H, R=4-WE
|

) 0.3 mmolE 45Col|A H7}ste] 8AIZH L& 7hotsle] AAST Ay ARMEIHYES

ol H
fo] MRS B Fol A AmutEaYYE o] 3}
Foict,

2.0
EiRE
&

7

j:

i}

=
o} ALA o] A A WS (enantiomeric excess)E

S,
[«0

_Il\l'
Oll
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[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

ZIHSd 10-2012-0120683

' NMR (300 MHz, CDCls TMS) &7.33 (m, 3H), 7.22 (m, 4H), 6.91 (d, J=9.0 Hz, 2H), 4.75 (dd, J=6.6 and
12.6 Hz, 1H), 4.65 (dd, J=8.1 and 12.7Hz, 1H), 4.04 (p, J=7.2 Hz, 1H), 3.80 (s, 3H), 3.07 (d, J=7.2Hz,

2H); 13C NMR (75 MHz, CDC13, TMS): & 195.9, 160.8, 137.8, 135.9, 129.1, 128.1, 127.4, 127.3, 117.5,
114.9, 79.0, 55.3, 45.9, 40.5

Aey QARERL 2 A ALY 01%6} . (OD-H, 50:50, ®)akio)xxew ok

220 nm, 0.5 mL/+, (FAE)=32.4%, t(FAPE)=41.

Z e
o
o
QL
38
v

AA o 12
g}stAl 209 YERZLA(R=4-HE-3d, R=H, Rs=H) 0.2 mmol, 3} 219 HEASIZM0] Qo] ~E](Rs=H,
Re=4-"EA#HY) 0.3 mmol, 332 59 F7]=vf 20 mol WE -2 oEE 2.0 mLoll |34AI7 F 20T

A 72A1ZE gkgE Sofl gullE ZHebstel Alrista AEjvt AmntEIGE o] &ste] =S R Fol o
A ARntEg 95 o]83ste] A& o)A A HlE(enantiomeric excess)E ST

' NIR (300 MHz, CDCl; TMS) &7.24-7.08 (m, 6H), 6.91 (d, J=8.4 Hz, 2H), 4.72 (dd, J=6.9 and 12.9 Hz,
1H), 4.61 (dd, J=8.1 and 12.6 Hz, 1H), 4.00 (p, J=7.2 Hz, 1H), 3.80 (s, 3H), 3.04 (d, J=7.1 Hz, 2H),

2.32 (s, 3H); 13C NMR (75 MHz, CDC13, TMS): 6195.9, 160.8, 137.8, 135.9, 134.8, 129.7, 127.2, 117.6,
114.9, 79.2, 55.3, 46.0, 40.2, 21.0

ALy dAAEELE 1 AAIZrtEaY IS 01%6}0% =43k, (0D-H, 50:50, SAbiojaxgsd o=
220 nm, 0.5mL/%, t(FAAE)=32.3%, t(FYAE)=34.6

%

AAlq 13

o
[«0
-
32

32 59 3= (5 mol%) e FHul= AREste], AAjel 129 2 WO ® 45T A 34413 antste] 13

M)

' NIR (300 MHz, CDCls, TMS) &7.24-7.08 (m, 6H), 6.91 (d, J=8.4 Hz, 2H), 4.72 (dd, J=6.9 and 12.9 Hz,
1H), 4.61 (dd, J=8.1 and 12.6 Hz, 1H), 4.00 (p, J=7.2 Hz, 1H), 3.80 (s, 3H), 3.04 (d, J=7.1 Hz, 2H),

2.32 (s, 3H); 13C NMR (75 MHz, CDC13, TMS): 6195.9, 160.8, 137.8, 135.9, 134.8, 129.7, 127.2, 117.6,
114.9, 79.2, 55.3, 46.0, 40.2, 21.0

AL ALY 8% AAAZeETNIE o] gt AT (0D-H, 50:50, #Ait:olrx=d A4F,
220 nm, 0.5 mL/+, t(FAXFE)=32.3%, t(FAAHE)=34.6%

AAd 14
g}stAl 209 YERZLA(R=4-HEAHY, R,=H, Ry=H) 0.2 mmol, 3} 219 @EAS}ZM0] Qo] ~E](Rs=H,
Rs=4-"|Z=A1Hd) 0.3 mmol, 3} 59 #7101 20 mol wE t-58 oEHE 2.0 mLel] |3AZ F 20T

A T2 ARl Foll vl s ZRetstel AlAstal delvh AmviEddgyE o] &ste] =S Fed Fel o
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3t At o] A Y& (enantiomeric excess)E FHASFATH
, 21,

2H), 7.13 (d, J=8.7 Hz, 2H), 6.91 (d, J=9.0 Hz
, 1H), 4.00 (p,

4.60 (dd, J=8.4 and 12.6 Hz
“C MMR (75 MHz, CDCI3, TMS): &

A AzvEags o

CDCls, TMS) & 7.21 (d, J=9.0 Hz
, 1),

H MR (300 MHz,
9H) 4.71 (dd, J=6.6 and 12.6 Hz

3.03 (d, J=7.2 Hz, 2H);

[0169]
6.86 (d, J=8.7 Hz,
J=7.2 Hz, 1H), 3.80 (s, 3H), 3.78 (s, 3H),
196.0, 160.8, 159.2, 135.9, 129.7, 128.5, 117.6, 114.9, 114.4, 79.3, 55.3, 55.2, 46.1, 39.8
[0170] A& JAAELS 15 AAARFEINYE ol&ste] ST, (0D-H, 50:50, #ib:olnzza b,
220 nm, 0.5 oL/¥, t(FAFE)=39.0%, t(FA9E)=45.0 &
[0171] A9 15
[0172] s8] 59 SE(5 mol%) S FHujE AR5} loll 149} 22 PO R 45T A 344 7F wwkste] K13ds}l
o
CDCls, TMS) §7.21 (d, J=9.0 Hz, 2H), 7.13 (d, J=8.7 Hz, 2H), 6.91 (d, J=9.0 Hz, 2H),
. 1H), 4.60 (dd, J=8.4 and 12.6 Hz, 1H), 4.00 (p,
CDCI3, TMS): &

13
C NMR (75 MHz,

I

[0173] HONMR (300 MHz,
6.86 (d, J=8.7 Hz, 2H) 4.71 (dd, J=6.6 and 12.6 Hz
J=7.2 Hz, 1), 3.80 (s, 3H), 3.78 (s, 3H), 3.03 (d, J=7.2 Hz, 2H);
196.0, 160.8, 159.2, 135.9, 129.7, 128.5, 117.6, 114.9, 114.4, 79.3, 55.3, 55.2, 46.1, 39.8
0174 AR YAAGHE DS AAAZNETNS o] S5l SHecATh. (00U, 50:50, AiolxEed ok,
220 nm, 0.5 mL/%, t(FAXE)=39.0%, t(FAAEF)=45.0 &
[0175] AA ] 16
[0176] s8] 209] UERA(R=4-ZF 0 2 Y, R=ll, Re=l) 0.2 mmol, 8312 219 wEALS}Za}o] 0 o 2] (R,=H,
Re=4-Hv]EA1#d) 0.3 mmol, 332 59 F71Zw] 20 mol%S wlE t-%d o€ 2.0 nLol] |17 & 20T
A 72412 mNkeE o) & & Aekstel| AlAstn AEgt ARvEOHIE o] &3l AAHES FEd Fo] o
AReEIDHIE o] §3te] A& o] @A HE(enantiomeric excess)E F743kATH
[0177] 'H NMR (300 MHz, CDCl, TMS) §7.21 (m, 4H), 7.03(m, 2H), 6.92 (m, 2H), 4.73 (dd, J=6.9 and 12.9 Hz
1), 4.61 (dd, J=8.4 and 12.9 Hz, 1H), 4.04 (m, 1H), 3.81 (s, 3H), 3.04 (d, J=7.2 Hz, 2H); C NMR (75
Mz, CDCI3, TMS): §195.8, 163.9, 160.9, 135.9, 133.54, 133.50, 129.14, 129.04, 117.3, 116.2, 115.9,
114.9, 79.0, 55.3, 45.9, 39.8
[0178] Aed QARBE ns AAARETNDE olgste] ST}, (0D-H, 50:50, Htiojazad obF,
220 nm, 0.5 mL/¥, t(FAAE)=25.0%, t(FAAE)=38.1 &
[0179] AN 17
3}sta] 59 BIRHE(5 mol%) S SFHul= AFEshe], AAlo 167 2 WHO R 45To|A] 25A1%F wukste] g3}
— 28 —_

[0180]

93\



[0181]
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o}
2), 6.92 (m, 2H), 4.73 (dd, J=6.9 and 12.9 Hz,
13
20); C NMR (75

3.04 (d, J=7.2 Hz,
129.04, 117.3, 116.2, 115.9,

CDCls, TMS) &§7.21 (m, 4H), 7.03(m,
, 1H), 4.04 (m, 1H),
135.9, 133.54,

3.81 (s, 3H),

MR (300 MHz,
133.50, 129.14,

1), 4.61 (dd, J=8.4 and 12.9 Hz
§195.8, 163.9, 160.9,

MHz, CDC13, TMS):
114.9, 79.0, 55.3, 45.9, 39.8

A dAAEAd e T AAIAZrEDYAE o&
220 nm, 0.5 mL/%, A E)=25.0%, t(FAAE)=38.

[0182]
t(F

sheba 21 EEASEE

[0183] A A 18
5"6]‘/\] 20/] HEE%ﬂ(R1=4—§LEEﬁ]‘é, Rng, Rg:H) 0.2 mmol
HE =59 oH= 2

Rs=4-#|EAHAd) 0.3 mmol, &34 59 F71=w 20 mol%

wHkgk S Bul & zhekstol] AASEAL
23lo] A2F o] AA B S (enantiomeric excess

[0184]

A 72X %k

ARvEIYYE o]
21,

7.16 (d, J=8.4 Hz,
, 1H), 4.02 (m,

A
7.21 (d, J=9.0 Hz, 21),

1H), 4.61 (dd, J=8.1 and 12.9 Hz
6 195.7, 160.9, 136.3, 136.0,

CIMS) 67.31 (d, J=8.4 Hz, 2H),

4.72 (dd, J=6.6 and 12.9 Hz
9H); “C MR (75 MHz, CDC13, TMS):

H ONMR (300 MHz, CDCls

6.91 (d, J=9.0 Hz, 2H),
1H), 3.80 (s, 3H), 3.04 (d, J=7.2 Hz,
134.0, 129.2, 128.8, 117.3, 115.0, 78.8, 55.3, 45.7, 39.8

[0185]

e
e

ol-gate] ZA3sIItE. (0D-H, 50:50, FAk:o]AX Ry

1% AAZAZnEDYIE
)=31.7%, t(FAAFE)=42.9

A dANGd
A=}
Rl

220 nm, 0.5 mL/&, t(FRAAE

[0186]

i
=
ol
o
£
2
Og(:l“
ol
20
32

AR 19
Sz ARgete], AAle] 183 22 W OR 45T A 22A413F WL

[0187]
59] #3HE(5 mol%) S

[0188] 3}3}2]
=
21),

7.16 (d, J=8.4 Hz,

2H),
, 1H), 4.02 (m,

7.21 (d, J=9.0 Hz,

4.61 (dd, J=8.1 and 12.9 Hz
6§ 195.7, 160.9, 136.3, 136.0,

, 2l

CDCls, TMS) 67.31 (d, J=8.4 Hz
1),

4.72 (dd, J=6.6 and 12.9 Hz,
2H); C NMR (75 MHz,

I ONMR (300 Mz,
6.91 (d, J=9.0 Hz, 2H),
1), 3.80 (s, 31D, 3.04 (d, J=7.2 liz,
134.0, 129.2, 128.8, 117.3, 115.0, 78.8, 55.3, 45.7, 39.8

[0189]
CDC13, TMS):

AL ALY 8% AAIAZeETHIE o] gt AT, (0D-H, 50:50, #AF:o]lAi
220 nm, 0.5 mL/%, AAE)=31. 7%, t(FAAFE)=42.9 &

[0190]
t(F

[0191] AAe 20
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[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

ZIHSd 10-2012-0120683

sjeba] 209 YERAZ(R=4-H2ZEAY, R=H, R=H) 0.2 mmol, &34 21°] TEka}ZAto] Qof ~Ef (R=H,
Rs=4-v1SA19d) 0.3 mmol, 3}8h2] 59 R71&m] 20 mol%S WY t-5F2 oe|= 2.0 nLoll &A1 T 20T
A 7247wk Fofl gulE 7Hekslel AlASa AEgt ARvEIHEE o] &dle] AHES FEd Fol o
A AZutEYIE o] gt AL o]dEA v]E(enantiomeric excess)E SA 3G

' NR (300 MHz, CDCls, TMS) 67.46 (d, J=8.7 Hz, 2H), 7.21 (d, J=9 Hz, 2H), 7.1 (d, J=8.4 Hz, 2H),
6.91 (d, /9.0 Hz, 2H), 4.71 (dd, J=6.6 and 12.9 Hz, 1H), 4.60 (dd, J=8.4 and 12.9 Hz, 1H), 4.01 (m,

1H), 3.80 (s, 3H), 3.03 (d, J=7.2 Hz); 13C NMR (75 MHz, CDC13, TMS) &195.7, 160.9, 136.8, 136.0,
132.2, 129.1, 122.1, 117.2, 114.9, 78.7, 55.3, 45.6, 39.9

AL} JALYAH L AT dAAZETYIE 01 ate] =439t (0D-H, 50:50, SAl:o]iAxam oF
220 nm, 0.5 mL/+, t(FAXFE)=39.3%, t(FAAHE)=47.5 &

Al 21

3t 59 e (5 molh) S Fu= ARESte], dAle] 207 2 WO R 45T A 22413t mnkske] X153

o

' NR (300 MHz, CDCls, TMS) 67.46 (d, J=8.7 Hz, 2H), 7.21 (d, J=9 Hz, 2H), 7.1 (d, J=8.4 Hz, 2H),
6.91 (d, /9.0 Hz, 2H), 4.71 (dd, J=6.6 and 12.9 Hz, 1H), 4.60 (dd, J=8.4 and 12.9 Hz, 1H), 4.01 (m,

1H), 3.80 (s, 3H), 3.03 (d, J=7.2 Hz); 13C NMR (75 MHz, CDCI3, TMS) &195.7, 160.9, 136.8, 136.0,
132.2, 129.1, 122.1, 117.2, 114.9, 78.7, 55.3, 45.6, 39.9

A& JdARE S ade AAAREINIE 01 dte] Z4skodch. (0D-H, 50:50, &ib:olazzd o,
220 nm, 0.5 mL/%, t(FA4E)=39.3%, t(FAFE)=47.5 &

AAo 22
ﬁl“é—‘}‘/ﬁ' 209] HEE%Zﬂ(Rﬁ%%, RZ:H, R:ng) 0.2 mmol, fﬂ'f‘i}&[ 2 = LE}EM]‘O].Q_OH—/—‘\—Ei(R4:H, R3=4_U'ﬂ§

Hd) 0.3 mmol, 33+ 59 F71&m] 20 mol%= HE t-HE o= 2.0 mLol &3fA)7] 20Col A 7221 %F
gt Fo] & zFdstel AASIE A Il AREIYTE o] &3l AHES EEd Fo| dA F2vlE

El3 cd
a8 E o]&ste] A& o] AA HlE(enantiomeric excess)E FA3} T}

ot
lo,
=)
=
ri
w

e}
<
.
‘TQ

' NIR (300 MHz, CDCls TMS) §7.37 (m, 1H), 7.27 (d, J=8.7 Hz, 2H), 6.93 (d, J=9.0 Hz, 2H), 6.31 (m,
1), 6.19 (d, J=3.3 Hz, 1H), 4.71 (d, J=6.9 Hz, 2H), 4.15 (p, J=6.9 Hz, 1H), 3.82 (s, 3H), 3.15 (dd,

J=6.6 and 15.9 Hz, 1H), 3.06 (dd, J=7.2 and 16.2 Hz, 1H); “C R (75 MHz, CDC13, TMS) &195.8, 160.9,
150.7, 142.5, 136.0, 117.5, 115.0, 110.5, 107.5, 76.8, 55.4, 43.4, 34.3

AL dAAEE e 8% AAAZeETNIE o] gt AT (0D-H, 50:50, #Ait:olrx=d A4F,
220 nm, 0.5 mL/¥%, t(FHAE)=21.3%, t(FAYAHE)=28.6%
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[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

ZIHSd 10-2012-0120683

AAo 23

514 59 BHE(5 nolt) & FulZ ALgstel, WAle] 225F L& PHOR 45ToNA 33ARF Wbsho] e

o2
ol
-
32

RUBN-)

I NIR (300 MHz, CDCls TMS) §7.37 (m, 1H), 7.27 (d, J=8.7 Hz, 2H), 6.93 (d, J=9.0 Hz, 2H), 6.31 (m,
1), 6.19 (d, J=3.3 Hz, 1H), 4.71 (d, J=6.9 Hz, 2H), 4.15 (p, J=6.9 Hz, 1H), 3.82 (s, 3H), 3.15 (dd,

J=6.6 and 15.9 Hz, 1H), 3.06 (dd, J=7.2 and 16.2 Hz, 1H); “C R (75 MHz, CDC13, TMS) &§195.8, 160.9,
150.7, 142.5, 136.0, 117.5, 115.0, 110.5, 107.5, 76.8, 55.4, 43.4, 34.3

AL} JAAYAH L AT AR EIYIE 01%6}0% =33tk (0D-H, 50:50, Ab:ol Az U
220 nm, 0.5 mL/+&, t(FAFE)=21.38, t(FAXHE)=28.6%

A Ao 24
gkl 209 YEzZIA(R=R0o)o)d(thienyl), Rs=H, Rs=H) 0.2 mmol, 3}3+2] 219 TEASZM 0] Qo ~F
(Re=H, Rs=4-WEA1H9) 0.3 mmol, 3}e2 59 F71=0) 20 mol%S HHE t-3€ dEH=E 2.0 mLol

3
20CAA 72A7F ket So &wlE 7FEle AAStE A7t AZetEOHFE ol &ty AHES EET
of AA FAZRvEIYI S o]&35}e] AL o)A AA H| S (enantiomeric excess)E FA3FATH

L3N 7 =

A

o

HNMR (300 MHz, CDCls, TMS) 87.24 (m, 3H), 6.93 (m, 4H), 4.76 (dd, J=6.6 and 12.9 Hz, 1H), 4.65 (dd,

J=7.8 and 12.9 Hz, 1H), 4.36 (p, J=7.2 Hz, 1H), 3.81 (s, 3H), 3.13 (m, 1H), 3.11 (m, 1H); “C MR (75
MHz, CDC13, TMS): §195.7, 160.9, 140.4, 136.0, 127.1, 125.8, 124.9, 117.3, 114.9, 79.3, 55.4, 46.5,
35.9

AL ALY 8% AAAZeEINIE o] gt AT (0D-H, 50:50, #Ait:o]rx=d A4F,
220 nm, 0.5 mL/%, t(FAAE)=29.9%, t(FAAE)=42.6%

AAo 25

32 59 3= (5 mol%) e FHul= ARESte], AAje] 249 2 WO ® 45T A 2443 mntste] 13

o
[«0
-

93\

AU

HNMR (300 MHz, CDCls, TMS) &7.24 (m, 3H), 6.93 (m, 4H), 4.76 (dd, J=6.6 and 12.9 Hz, 1H), 4.65 (dd,

J=7.8 and 12.9 Hz, 1H), 4.36 (p, J=7.2 Hz, 1H), 3.81 (s, 3H), 3.13 (m, 1H), 3.11 (m, 1H); “C MR (75
MHz, CDC13, TMS): §195.7, 160.9, 140.4, 136.0, 127.1, 125.8, 124.9, 117.3, 114.9, 79.3, 55.4, 46.5,
35.9

AL} JALAYAE L AT dAA=ETYIE 01%6}0% =33tk (OD-H, 50:50, Ab:ol ALz U
220 nm, 0.5 mL/%, t(FAAE)=29.9%, t(F-AAE)=42.6%
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[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

ZIHSd 10-2012-0120683

A A4 26
3atal 209 YERAA(R=2]45E, R,=H, Ri=H) 0.2 mmol, 33H2 219 DEAs}ZHM o] Qo ~E(R=H, Rs=4-

HEAAY) 0.3 mmol, 3} 59 F71EH 20 moleE WY t-F4 AHZ 2.0 mLoll &3IAT F 45CAA 72
AR R Fol §uiE ksl AAskE Welsh AmvhEadnE olgetel AR BR Fol oA 2
2rhE1es)E o] g3tel AL olgAA 4

2

| H]E(enantiomeric excess)E HF

' NVR (300 MHz, CDCls, TMS) §7.32 (d, J=9.0 Hz, 2H), 6.95 (d, J=12.0 Hz, 2H), 4.75 (dd, J=6.0 and
12.3 Hz, 1H), 4.65 (dd, J=5.4 and 12.3 Hz, 1H), 3.82 (s, 3H), 2.79 (m, 3H), 1.67 (m, 1H), 1.29 (m,

2H), 0.93 (d, J= 6.6 Hz, 3H), 0.91 (d, J= 6.6 Hz, 3H); 13C NMR (75 MHz, CDC13, TMS): §197.0, 160.8,
136.0, 117.7, 114.9, 78.5, 55.3, 44.3, 40.3, 32.5, 25.1, 22.5, 22.2

A GAREAE e s AAAZEIHIE o] &3kl FASIE. (0D-H, 90:10, Fiholihxwd 43

220 nm, 1.0 nL/%, t(FRAAFE)=15.8%, t(FAHE)=18.3

A Ao 27

glstal 209] VERIAR=AMIZZEA, Re=H, Rp=l) 0.2 mmol, 3}3h2] 219 WEabalZaio] Qo ~E (R=H,

R=4-#|=A1Fd) 0.3 mmol, 384 59 §7]Zm) 20 mol%E =WE t-3& oJHlZ 2.0 mLol &3|A7] F 45Tl

A T2A1ZE aEkeE ol &l s ZFestel AlAsta AE|vt ARutESHEE o] &ste] AHES wEe Fo o
Z

A ARvEIYIE o]&3le] A o] AA H]E(enantiomeric excess)E AT

' NMR (300 MHz, CDCls, TMS) §7.31 (d, J=9.0 Hz, 2H), 6.95 (d, J=8.7 Hz, 2H), 4.48 (d, J=6.3 Hz, 2H),
3.83 (s, 3H), 2.85 (dd, J=4.8 and 15.7 Hz, 1H), 2.68 (m, 2H), 1.68 (m, 5H), 1.47 (m, 1H), 1.25-0.97

(m, 5H); 13C NMR (75 MHz, CDC13, TMS): §197.2, 160.8, 136.0, 117.8, 114.9, 76.7, 55.3, 41.9, 39.8,
38.8, 29.9, 29.4, 26.2

AL dAAEEe 1% AAIZeEIYIE ol &t A3 (0D-H, 95:5, #ib:olr~x=d U4F,
0.5 mL/&, t(FAAPE)=45.4 ¥, t(FBAHE)=66.6%

AA | 28
HEestols 2 gulstol A 8814 59 HPEL Fuhz ALgstel e 13} @

rlo
o
i
lo
fit
™,
09:"
[«0
ol
@
ui

' NMR (300 MHz, CDCls, TMS) & 7.33 (m, 3H), 7.22 (m, 4H), 6.91 (d, J =9.0 Hz, 2H), 4.75 (dd, J = 6.6
and 12.6 Hz, 1H), 4.65 (dd, J = 8.1 and 12.7Hz, 1H), 4.04 (p, J = 7.2 Hz, 1H), 3.80 (s, 3H), 3.07 (d,

J = 7.2Hz, 2H); 13C NMR (75 MHz, CDC13, TMS): & 195.9, 160.8, 137.8, 135.9, 129.1, 128.1, 127.4,
127.3, 117.5, 114.9, 79.0, 55.3, 45.9, 40.5

AL ALY 8% AAAZeEINIE o] gt AT (0D-H, 50:50, #Ait:olrx=d A4F,
220 nm, 0.5 mL/+, t(FAPE) = 32.4%, t(FAAEE) = 41.6%
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[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]
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AA] 29
teloldol e 2 &l stell A shek 59 s}t Hrj= ARgste] AAld 19 e WHes Wit

' NMR (300 MHz, CDCls, T™MS) & 7.33 (m, 3H), 7.22 (m, 4H), 6.91 (d, J =9.0 Hz, 2H), 4.75 (dd, J = 6.6
and 12.6 Hz, 1H), 4.65 (dd, J = 8.1 and 12.7Hz, 1H), 4.04 (p, J = 7.2 Hz, 1H), 3.80 (s, 3H), 3.07 (d,

J = 7.2Hz, 2H); 13C NMR (75 MHz, CDC13, TMS): & 195.9, 160.8, 137.8, 135.9, 129.1, 128.1, 127.4,
127.3, 117.5, 114.9, 79.0, 55.3, 45.9, 40.5

AL ALY 8% AAAZeETNIE o] gt AT (0D-H, 50:50, #Ait:olrx=d A4F,
220 nm, 0.5 mL/&, t(FAAE) = 32.4%, t(FAAE) = 41.6%

AA 4 30
HAIE ol Sol A ot 59 HFBL Fulz ALgtel AAe] 13} @

rlo
o
i
o
fit
™,
09:"
[«0
ol
@
i

' NMR (300 MHz, CDCls, TMS) & 7.33 (m, 3H), 7.22 (m, 4H), 6.91 (d, J =9.0 Hz, 2H), 4.75 (dd, J = 6.6
and 12.6 Hz, 1H), 4.65 (dd, J = 8.1 and 12.7Hz, 1H), 4.04 (p, J = 7.2 Hz, 1H), 3.80 (s, 3H), 3.07 (d,

J = 7.2Hz, 2H); 13C NMR (75 MHz, CDC13, TMS): & 195.9, 160.8, 137.8, 135.9, 129.1, 128.1, 127.4,
127.3, 117.5, 114.9, 79.0, 55.3, 45.9, 40.5

AL} JAABAE L T dAa2rETHIE o] &3t ZH4sGltl. (0D-H, 50:50, Ait:ojiAxzd odF,
220 nm, 0.5 mL/&, t(FAAPE) = 32.48, t(FAAAEE) = 41.6%

AAe 31

elgmzuek Sl sl A sh8h4 5e] SFRS FulE ALgste] Aale 13} ge WHow A,

' NMR (300 MHz, CDCls, TMS) & 7.33 (m, 3H), 7.22 (m, 4H), 6.91 (d, J =9.0 Hz, 2H), 4.75 (dd, J = 6.6
and 12.6 Hz, 1H), 4.65 (dd, J = 8.1 and 12.7Hz, 1H), 4.04 (p, J = 7.2 Hz, 1H), 3.80 (s, 3H), 3.07 (d,

J = 7.2Hz, 2H); 13C NMR (75 MHz, CDC13, TMS): & 195.9, 160.8, 137.8, 135.9, 129.1, 128.1, 127.4,
127.3, 117.5, 114.9, 79.0, 55.3, 45.9, 40.5

AL dAAEE e 8% AAAZeEINIE o] gt AT (0D-H, 50:50, #Ait:io]rx=d A4F,
220 nm, 0.5 mL/&, t(FAAE) = 32.4%, t(FAAE) = 41.6%

A4

A8 FujQl Mol e f-glob KA (N-TU), AHEofmfo]l= FE=A(AN-SA) oF & rge] 548k 59 313 (QN-
N-SQA) & FHvlE AREste] &b7] wkgAol et HthA vio]E H RS Y F, 2 AFHE F 20 HER
o}
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- \ S
Ph/\\\/NOz + /@SWOH (5 mol%) /@/ \ﬂ/\_;/\NOZ
0

Me o 0 MTEZE_ [961 M) Meo O Ph
- L2t a
[0241] 15 &2
# 2
[0242] Suj AA 5§ AIZHh) F&(%) ee(®)
= 30 36 63
OMe
Ha/N
H H
N CF4
oy
S
F
QN-TU CFq
= 30 15 24
Me
HOAN
q
=0
SRS CF
N H 3
QN-sA FaC
= 30 80 93
Me
H N
H H
| H H CF3
O
0 O  cF,
QN-N-SQA
[0243] ® 29 AR HEE, £ WAy a7t 3AY FulEol vE, dASA 2 FE Jdugdy FEE AU ER
Aol e ~HE AxT F IS gttt
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