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CuClO4+4CH3CN (5 mol%)

1 Q R3
o} y %‘)\HSOZR diimine 5 (5.5 mol%) )WRZ
+ R .
EtO)H]/ 7 R2 CH,Cl,, 24 h,0°C B10™ %

0 4 OH6 N-s0,R1
entry 1 yiled (%) syn/anti® eel’l
1 E-4a 49 6/94 97
2 Z-4a 50 93/7 93 10
3 E-4b 71 8/92 99
4 Z-4b 93 93/7 98
5 Z-4c 63 96/4 98
6 E-4d 65 26/74 87
7 Z-4d 68 79/21 90
8 E-de 85 4/96 99
9 Z-4e 93 93/7 98
101 Z-de 89 98/2 97
11 E-4f 69 <1/>99l 98
12 Z-4Af 70 87/13Mf 88
13 E-4g 50 6/94 75 20
14 Z-4g 95 86/14 92
159! E-4h 95 8/92 98
16 Z-4h 96 94/6 71
17 4i 85 13/87 97
- SOR - SO2PMP - SO2PMP NHSO,PMP
Me"‘)\Ph Me,‘_/\R Et“/\Ph
4a: R=Ph 4e: R=PMP 49 4i 30
4b: R = PMP 4f. R =PCP
4c: R = PMeP 4h: R=Et
4d: R = PCP
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Oneatd 00 0O 0O O O 3480, 3063, 2978, 2936, 1734, 1678, 1596, 1579,
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.89 (t, 3H, J = 7.1 Hz), 0.99 (d, 3H, J = 7.2 Hz),
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.95 (t, 3H, J = 7.1 Hz), 0.94-1.20 (m, 2H), 1.30-1.42 (m, 2H),
.56-1.84 (m, 3H), 2.02-2.12 (m, 1H), 2.60-2.70 (m, 1H),

.35 (d, 1H, J = 7.2 Hz), 3.84 (dd, 1H, J = 3.2, 7.2 Hz),

.02 (dg, 2H, J = 1.9, 7.1 Hz)O

oooobDOoO0oOooooDoOooooooge O

.88 (t, 3H, J = 7.1 Hz), 2.12-2.21 (m, 1H), 2.48-2.57 (m ,1H),
.94 (d, 1H, J

5.0 Hz), 4.60 (dd, 1H, J = 3.2, 5.0 Hz)O
00000000000000,00380

14.1, 24.8, 26.9, 30.1, 42.0, 53.7, 61.6, 71.1, 173.4, 211.20

O

ocooODDoOOoOO0OO0O0O0oO0oOoooooooDoDDoo O

14.2, 24.6, 27.1, 41.9, 53.8, 61.7, 69.2, 173.6, 210.40

o OO0 o0 oO0Ooo

E S B [ |

oo00DO0O0000O0, ,0,,0,0000000%0000
000D0DD00000D00000D00000000
00000000000 000O0O0000O0000

0

gbobdooooboboboboooooboda

O 0O o

CuClO4+4CH,CN (10 moi%) O Me
NHSO,PMP diimine 5§ (11 mol%)
. Me% 2 o o Ph ; Ph  (eq. 1)
Ph CH,Cl,, 0°C, 24 h 3H ©
4b then H*

From Z-4b: 81% yield, syn/anti = 86/14, 69% ee (syn)
From E-4b: 62% yield, syn/anti = 11/89, 78% ee (anti)
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.12 (d, 3H, J = 6.9 Hz), 3.72 (d, 1H, J = 6.4 Hz),

.83 (dq, 1H, J = 3.7, 6.9 Hz), 5.47 (dd, 1H, J = 3.7, 6.4 Hz),
.45-7.67 (m, 6H), 7.89 (d, 2H, J = 7.3 Hz),

.94 (d, 2H, J = 7.3 Hz)O
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+ , 4.
NHSO,PMP then H* °,
Ph Ar Ar 70% yield
Me BnHN .NHB e
E-b zi\r = 3,5-xy|y|)rl
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ooo
entry solvent acid time (min)  yield (%)®! syn/anti? ee (%)
1 EtOH (3 mL) conc. HBr (0.3 mL) 1.5 43 77123 97
2 EtOH (0.5 mL) conc. HBr (0.5 mL) 2 93 93/7 98
3 EtOH (0.5 mL) conc. HBr (1 mL) 2 58 96/4 98
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NHSO,PMP Cu(l)-diimine 5 s PMP
Eto/lH(H * Me\/‘\ BIO™ %
OH N,
0 PMP SO,PMP
Z-4e Ge
O Me O Me
NaBH, Eto/“\:/\:/PMP + EtO)J\_/\rPMP
MeOH, -78 °C, 3 h OH HN. OH HN.
© SO,PMP SO,PMP
9a (X-ray) 9b
93% yield (2 steps)
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9a/9b = 92/8
99% ee (9a), 97% ee (9b)
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