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'H NMR

(CDC1,, 600.17 MHz) - : 7.31-7.20 (m, 5H), 4.92-4.84 (m, 2H), 4.24-4.20 (m,
1H), 3.84 (d, 1H, J =8.9 Hz), 3.74 (s, 3H), 3.54 (s, 3H).

C NMR

(CDCl,, 100.53 MHz) - : 167.8, 167. 2, 136.0, 129.0, 128.4, 127.8, 77.4, 54.7,
53.0, 52.8, 42.9.

HPLC

Daicel Chiralcel OD, Hexane/'PrOH = 7/3, Flow rate = 0.9 mL/min, Detection
wavelength = 220 nm: t; = 12.2 min (S), t; = 14.1 min (R).
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'HNMR : (400 MHz; CDC1,): 7.34-7.22 (5H, m), 6. 13 (1H, brs), 5.48 (1H, brs),

3.92 (1H, brs),

3.74 (3H, s) 3.64 (3H, s), 1.42 (9H, brs)

BC NMR (100 MHz; CDC13): 168.8, 167.5, 155.1, 139.1, 128.6, 127.6, 126.2,

79.8, 56.7, 53.3, 52.8, 52.5, 28.3.

HPLC analysis : Daicel Chiralcel® AD-H, hexane / iso-propanol 4 :1, 1mL.min?,

254nm retention time : 14.35 (minor), 18.05 (major).

go

Oooooooogdg
Oooooooogodg
DO 0OoOoooo
OOoooood
OOoooood
Oooooooodg
O O0Ooo0oooodg
OOooooodg
OOoo0ooood
O 0O0o0oooodg
OOoo0ooood
OOo0ooood
OOoo0ooood
O O0Oo0ooood
OOooooodg
OoOoo0ooood
O 0O0o0ooood
OOoooood
OOoo0ooood

O

]

]
OOoo0ooood
OOoooood
OOoo0ooood
O 0O0o0oooodg
OOooooodg
OoOoooood
O 0O0ooood
OOoooood
OOooooodg
OOoo0ooood
O O0Oooooodg
OOooooodg
OOoo0ooood
O 0O0o0oooodg
OOoo0ooood
OOoooood
OOoo0ooood
O O0Ooo0ooood
OOoo0oooodg
OoOoo0ooood

Oo0oogao

10

20

30

40

50



Oo0oooooo0ooDooo 4o ooooogoQgog
Oo0oooooo o0 oo ooo o ooooogoQgoQg

Oo0ooooogog4QggooDooggog:e

Oooooooooooogogoooog

e S R W

OO0 o0DoDoogdooDoDoog4Qgoooodg
OoooDoooooooo4gogoooog
Ooooooooooooooooog

Ooooooooooogogao
O oo oooooooogoos

Ooo0Ooo0ogao

i R i R |
O Ooooo

Oo0oooooo0oooooogogooao
oo oooooo0ooooogQgoge

Ooo0oooooooooooooooooogogogo-g

[ I |

OOoo0ooooggg
Oooooooogdg
Oooo0oooQgdg

OOo0oooodgogoao

Oo0ooDooogooooogoooodg
Ooooooooooooogogoooog
Ooooocoooooooooooog

Ooooooogogoao

Ooooooogoogoao

(21) JP 5089634 B2 2012.12.5

Oo0ooo0ooo0oboooboooboooooooooooooooOonbao
ddoddoooooooooobob bbb oo oooooaa
dododooooooooobobob oo oo oo ooooooooad
Oo0oooooooboooboooooooooooooooooonao
000 0000000000000 00O00O0oUOoOoOOoooooOon
dodoooooooooobobob b oo oooooooooaa
ooy, b0000000000O0O0O0O0O0O0DODOOOODOO UnoQg
0
Oo0ooooooobooooooooooooooooooooonao
Oo0ooo0ooo0oboooboooboooooooooooooooOonbao
0000000000000 00O0o0DoDoooooDo®oooooon
ooooboooooboooooobobooo,booooboobooooao
0000000000000 o0o® 0000000 0ooooooaon
000000 11-naphthylmethylO D OO OO OODODODOOOODOOO
000000000 0000000000000 o0oo0oooon
O0oo0ooooboooooo0ooooooooooooOoooooOonbao
OooooooobooobooboooooooooooooooOobao
aad
Oooooooooooboooboooooan
Ca(O'Pr), (10 mol%) Q o
(@) ) 2
'Pr-Pybox (10 mol%) MeoJ\/\*J//(
\)J\OMG Toluene, -20 °C, 24 h, N#O
0.2M, MS 4A
12eq Ph
I X
@] “ 0]
U
'Pr-Pybox
ooodooooobooobooobooouooooooooan
dododooooooooobobob oo oo oo ooooooooad
0000000 0000000000000 000000000A0
Oo0oooooobooobooooooooooooooooooOobao
dddooooooooobobob b oo ooooooaa
dododooooooooobobobo oo oo oo ooooooooad
Oo0oooooooboooboooooooooooooooooonbao
oodooooobooboobooouooooooooooooOobao
ddodoooooooooboboboboboobooooooooooooada
Oo0oooooobooooooooooooooooooooonao
OoodooooobooboooooooooooooOooooOobao
ddoddooooooooobobobb bbb oo oooooaa
O0oo0oooooooooo0oooooooooooooooonao
Oo0oooooo0obooobooooooooooooooooooOobao
I A Y I A Y
0O0000)oOooOoDOooOooDooDOoDODOooOOooODOoooDooDooDooDaoao
O0oo0ooooboooboooooooooooooooooonOao
gooooooobooobooobooouoooooao

10

20

30

40

50



Oo0ooooooooooooooDoDooooooooogg
OoOooooooo0oooooooDoDooooooooogodg
O0o0oDooggUooDooUUoUoDoDooUgUggooooogdg

(22)

'H N\MR

JP 5089634 B2 2012.12.5

(CDC1,, 399. 78 MHz) 6 :7.99 (m, 2H), 7.59 (m, 1H), 7.50(m, 2H), 3.62 (s, 3H),

2.36-2.20 (m, 4H), 1.55 (s, 3H)
“C NMR

(CDC1,, 100.53 MHz) & :180. 3, 172.6, 160.3, 132.8, 128.8, 127.9, 125.6, 68.5,

51.8, 32.9, 28.9, 23.6.
HPLC

Daicel Chiraclcel OD, Hexane/'PrOH = 9/1, Flow rate = 0.5 mL/min, Detection

wavelength = 254 nm: t; = 14.8 min, t;
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