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M' = Al, M? = Lj;
AlLibis(binaphthoxide) (ALB)
M' = Ga, M? = Li;
M = Li; LaLiztris(binaphthoxide) (LLB) G?Ub's(b'“gphmx'de) (GaLB)
M = Na; LaNagjtris(binaphthoxide) (LSB) M’ =Ga, M = Na;
M = K; LaKgtris(binaphthoxide) (LPB) GaNabis(binaphthoxide) (GaSB)
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,ﬁ)PhQ . Yb—-K— R)-binaphthol (20 mol %) _PPh,
+ CH3N02 2a (5 GQUIV) HN
o y (added over 14 h) toluene/THF (7:1),-20°C, 15 h Ph/l\/NO"’
1a 3a
entry catalyst (Yb : K : binaphthol) yield (%) ee (%)

1 1:3:83 64 52
2 1:2:3 82 75
3 1:1:3 62 82
4 1:1:2 0 -
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Q YbKH,[(R)-binaphthoxide], Q
-PPh, (20 mol %) HN/PF’hz
/EL +  CHyNO, 2a (5 equiv) 0
R 1 H (added over 27 h) toluene/THF (7:1), -40 °C R NGO,
3
imine product
entry time (h)
no. R no. yield (%) ee (%)
1 1a phenyl 60 3a 79 91
2 1b 4-CICH, 60 3b 93 87
3 1c 4-MeCH, 168 3c 85 89
4 1d 2-furyl 168 3d 57 83
5 1e 2-thienyl 168 3e 41 69
6 1f 1-naphthyl 168 3f 41 20
7° 1g t-butyl 300° 3g 25 12
8° 1h  (E)-PhCH=CH 63 3h 9 25
9? 1i  (E)-MeCH=CH 62 3i 0 -
10° 1j PhC=C 63 3j 0 -

note: a) Nitromethane was added in one portion. b) The reaction mixture was warmed up to —20 °C after 190 h.
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/Eth AlLi[(R)-binaphthoxide], (20 mol %) ,EPhg
KO-t-Bu (18 mol %) HN
+  RCH,NO, R
H 2 (5 equiv) —40°C,48 h
1a 3 NO;
nitro compound catalyst product
entry o
no. R (mol %) no. vyield (%) diastereomeric ratio (anti: syn) ee of anti (%)
1 2b Me 20 3k 77 6:1 83
2 2c Et 20 31 98 6:1 74
3 2d Pr 20 3m 88 4:1 68
4 2e CH,0OBn 20 3n 86 2:1 77
5 2f (CH,),0OBn 20 30 95 7:1 82
6 2g (CHy,0Bn 20 3p 75 6:1 77
7 2b Me 10 3k 97 5:1 75
8 2c Et 10 31 87 5:1 71
9 2e CH,0Bn 10 3n 78 3:1 60
10 2f (CH,),0Bn 10 30 87 5:1 60
11 2a H 20 3a 66 - 49
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R = H, Me, Et; Ar=Ph, 4-MeCgH,, 4-CiCsH,
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AILi[(R)-binaphthoxide], (20 mol %)

_PPh,
_PPh, KO-t-Bu (18 mol %) HN
Lo e PN
Af H 2c (5 equiv) —40°C,48h Ar
1 3 NO,
entry )

no. Ar (Mol %) no. yield (%) diastereomeric ratio (anti: syn) ee of anti (%)
1 1k 2-naphthyl 20 3q 93 4:1 74
2 11 4-MeOCiH, 20 3r 77 6:1 78
3 1c¢ 4-MeCH, 20  3s 68 6:1 77
4 1b 4-CIC4H, 20 3t 89 3:1 71
5 11 4-MeOCH, 10 3r 96 5:1 63
6 1c 4-MeCdH, 10 3s 98 5:1 81
7 1b  4-CICH, 10 3t 97 3:1 74
8 19 t-butyl 20 3u 0 - -
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BRSO L LBIGROBETH D, ERPOL-ZhO7I V2 TR TIEY —{LE
DILBLI2-VTIVANEMARETHD, ARISIFHEFIIN1,2-P7 IAREELTHWSZ &

NTED,



