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Table 1 1,2
N R? o on -, NC_ CN
SN H>:<CN P Ccoor
RIO . CH,Cl,, RT
o Br 1,2 (1R, 3S)-4w-z
Entry 12 Rl R2 -z

Yield [%] Y%ee
1 1w Me Me 89 62
2 2w Me CPh,(OTMS) 95 81
3 1x Et Me 70 69
4 2x Et CPh,(OTMS) 96 79
5 1y Bn Me 82 45
6 2y Bn CPh,(OTMS) 79 77
7 1z t-Bu Me 98 94?)
8 2z t-Bu CPh,(OTMS) 85 932

a) The major product is (1R, 3S)-4z.
The absolute structure was determined by X-ray structual analysis.
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(entries 5-8), o-tolyl 3h
4h  99% ee
(entry 7).
Table 2. 1z,2z
R? RS CN EtsN NC__CN
t-BuO.
o Br 1z, 2z 3b-i (1R, 3S)-4b-i
4b-i
Entry 1.2 Alkene 3 R3 m
1 1z 3b 2-furyl 86 73
2 1z 3c 2-thienyl 88 920
3 1z 3d p-ClCgHy 64 94
4 1z 3e p-MeOCgH,4 90 92
5 1z 3f 0-CICgH,4 92 98
6l 1z 39 0-MeOCgH,4 62 96
7 1z 3h o-tolyl 87 99
8 1z 3i 0-FCgH4 81 96
9 2z 3b 2-furyl 73 86
10 2z 3c 2-thienyl 95 93

1) 26% recovery of alkene.
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Table3. (

(o}

/\2& Ni reagent
2 OMe  Zn powder [1.0 eq]
- 5

X DMF, 50 °C, 18 h
()-5: X =Cl
(S)-6: X = Br (S.5)-8a: R = CO,Me
(S)-7:X=1 (S.S)-8b: R = Me
Entry 5-7 Ni reagent Yield / %
1 (S)-5 NiCly 6H,0 [1.0 eq], 46
PPh; [4.0 eq]
2 (5)-6 Ni(PPhs), [1.0 eq] 63
3 (S)-6 NiCl,* 6H,0 [1.0 eq], 78
PPh; [4.0 eq]
4 (S)-7 Ni(PPhs), [1.0 eq] 63
5 (S)-7 NiCl,* 6H,0 [1.0 eq], 70

PPh; [4.0 eq]

Figure 1.
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11 12 86% ee 93%
ee entry 5 trans-11 70% ee cis-12
CD 89% ee
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Table 4. Table 5.
(0] (S,S)-8a,b [5.5 mol%] (S,5)-14a-f
0, ’ 3
~ . lHLOR Cu(OTH), [5 mol%] . CaloTh,,
AT N, CH,Cl, RT, 5h PANHNH, trans-(1S, 2S)-11
/= |)LOEt [2 mol% each]
9 10 PH + [\Ij R +
HA\COZR Ar, A\COZR 2 CHCL RT, 16 h  (is (1S, 2R)-12
VAN . / \.
o ) . : Ent 14 Yield [% Ratio %ee
trans-(1S, 2S)-11  cis-(1S, 2R)-12 iy teld [%]
11/12 11 12
Entry 8 Ar R Yield [%] Ratio Y%ee
o 12 l4a 73 44 /56 -17  -25
11/12
n w 2 14b 50 60 /40 40 32
1 8a Ph Et 50 76124 63 76 32 l4c 53 47153 -4 -9
2 8b Ph Et 46 78122 78 83 4 14d 62 60 /40 68 77
3 8b Ph t-Bu 21 90/ 10 83 90 5 1l4e 62 62/38 70 89
42 8b Al tBu 43 85/15 63 75 6 14f 66 63 /37 65 76
50 8b Ar2  t-Bu 17 86/14 86 93 a) (1R, 2R)-11 and (1R, 2S)-12 were obtained instead.
a) Arl = p-MeOCgH, b) Ar?2 = p-CICgH,.
2 Scheme 3
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a: R =CO,Me; b: R=Me (S, S)-14b: 49%, > 99%ee
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