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Catalytic Asymmetric Allylation Reaction of Aldehydes
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Catalytic allylation of aldehydes

R T(°C) t(h) Yield%o e.e.%  Conf.

C7His -20 24 83 97.4 R
CsHis -20 24 75 98.4 R
c-CeHir  -20 90 36 89.1 s
c-CeHis  RT 24 75  92.6 s
PhCH=CH  -20 90 38 940 S
PhCH=CH  RT 24 85 88.8 s

Ph RT 48 96 82.0 s
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20% BINOL-zr(O/Pr), OH

R-CHO +/\/snBu3 ’ R N
4AMS / CHCl,

e.e. = 85-93%
yield = 60-80%




. /\/SnBu3 — BINOL-Ti + BuzSnCl + =~

A X = O/Pr

A + )\/5n8u3 — BINOL-Ti + Bu3SnCl *)\
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R-CHO A% t.(h) Yield % e.e. %
ﬂ-C7H15CHO 20 2 80 94
ﬂ-C7H15CHO 5 24 80 | 94
CeHsCHO 20 4 74 86

Ce¢HsCHO 5 48 74 75
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MXn R- Yield (%) e.e. (%)
nC7Hsis 60 72
Y 70 73
CoHs 80 92
nC7His 90 77
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- Enantioselective allylahon with Zr-BINOL complex
activated by 4- fert-butylcalix[n]arenes

ZrCly(thf), % Calix[n]JArene % RCHO Yield % e.e. %
10 Calix[4]Arene 10 - n-C;H;5CHO 68 93
5 " 5 n-C;H;5sCHO 65 96
2 " 1 n-C;H;5CHO 40 92
2 " 0.5 n-C;H;sCHO 57 95
10 " 10 c-C¢H11CHO 52 90
6 " 6 PhCHO 78 78
5 " 5 PhCHO 85 85
10 " 10 PhCH=CHCHO 38 77
4 Calix[6]Arene 3 PhCH=CHCHO 43 62
4 Calix[8]Arene 3 PhCH=CHCHO 30 - 70



Diastereoselective pinacol coupling of aldehydes catalyzed by
titanium-Schiff bases complexes

0 i) LZTIC'Z , 3 mol 7% OH OH
Mn , TMSCI |
CH3CN OH OH
i) H' a/ meso
Ligand RCHO Yield(%%) d./ : meso
1 PhCHO 75 99 : 1
2 PhCHO 80 97 : 3
5 PhCHO 43 95:5
P 2-ThienylCHO 70 88 :12
1 4-MeO-C¢H4CHO 65 92 : 8
1 4-BPC6H4CHO 83 95 : 5
2 4-AcOC¢H4CHO 81 - 91:9
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Nozaky-Hiyama-Kishi Reaction
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Salen, Et3N
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QTMS

TMSCl silen'/ crcl; 10%

RCHO + /\/C'+{ Mn .
EtsN 3

RCHO Yield (%) e.e. (%) Config.
Me—@—CHO 67 /78 R
g 54 82 R

Mes CHO 46 78 R

ars 42 89 R

N 45 77 s

(o 40 65 R




CrCl; ( 10°/°) + Salen OH

>

PhCHO + Me, -~ __PBr

Mn, TMSCI Ph
H+
83:17 7723
70:30 72:28

Syn:Anti 12:88 13:87

O 5 10 15 18 20 25 30
Salen (%)



Catalyst 10% (CrCl;,Salen ; 1/2)

RCHO Yield (%) Anti:Syn e.e.ami (%) e.e. syn (%)
PhCHO 56 17:83 36 90
p-CH3PhCHO 48 26:74 24 85
p-PhPhCHO 47  29:71 16 84
p-FPhCHO 53 23:77 27 90
p-CIPhCHO ‘ 46 31:69 24 82

p-BrPhCHO 43 30:70 : 19 81
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‘Ketone Alcohol . Yield (%) e.e. (%)

) OH

@ Br @ i 54 78
Ph Ph
O er HOG~g,
I 64 84

o  OH |

pMePh)‘\/ Br pMeph/'\/Bf' ; 61 83
0 OH |

Ph/"\/Br' Ph/'\/ Br . 60 84

OH
BN A 61 85
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Enantioselective reduction of o-methoxy-ketones
promoted by the BOX-Zn(OTf), catalyst

Ketone Yield (%) e.e. (%)

0
Q)‘VOMC 78 82
@)
/Q)‘V e 69 81
C
Q
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