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Scope and Limitations: Carbonyl-Ene Reactions
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Scope and Limitations: Carbonyl-Ene Reactions

Glyoxilates
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Aliphatic and Aromatic Aldehydes
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Scope and Limitations: Carbonyl-Ene Reactions

Hetero-Substituted Aliphatic Aldehydes
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Scope and Limitations: Carbonyl-Ene Reactions

Imine Derivatives

Thiocarbonyl Compounds
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Scope and Limitations: Olefin-Ene Reactions

Maleic Anhydride
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Scope and Limitations: Olefin-Ene Reactions
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Diene-Iron Complex
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Scope and Limitations: Acetylene-Ene Reactions

Acetylene Dicarboxylates
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Scope and Limitations: Allenes as Enophiles or Enes
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Types of Reactions: Termal Promoted
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Types of Reactions: Termal Promoted
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Types of Reactions: Lewis Acid Promoted
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Types of Reactions: Reactions with Chiral Lewis Acid Catalysts

Chiral Aluminium Lewis Acids
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Types of Reactions: Reactions with Chiral Lewis Acid Catalysts

Chiral Titanium Lewis Acids
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X =CIl (10 mol%) 89 (75% ee) :11 68%
X=Br(5mol%) 91(98%ee) : 9 73%

ik Mikami, K.; Terada, M.; Nakai, T. J. Am. Chem. Soc. 1989, 111,1940.



Types of Reactions: Reactions with Chiral Lewis Acid Catalysts

Chiral Titanium Lewis Acids
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X =Cl (5mol%) 87 '3 73%
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Types of Reactions: Reactions with Chiral Lewis Acid Catalysts

Chiral Titanium Lewis Acids
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Types of Reactions: Reactions with Chiral Lewis Acid Catalysts
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Types of Reactions: Reactions with Chiral Lewis Acid Catalysts
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Chiral Ytterbium Lewis Acids
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Types of Reactions: Reactions with Chiral Lewis Acid Catalysts

Chiral Copper and Magnesium Lewis Acids
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Types of Reactions: Reactions with Chiral Lewis Acid Catalysts

Chiral Scandium Lewis Acids
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Types of Reactions: Termal vs Lewis Acid Promoted

MeO,C._ _CO,Me OH X
)\/\/\ ; \H/ 2 WCOZMe y
. o) CO,Me HO CO,Me

COzMe
TR0 C18h 92 : 8
SnCl, (0.2 eq)
0 °C, 5 min 2.5 ; 97.5
H_ JECk :
\% F, W \[/'\‘/c:c:l3 # YYCClg
2 OH OH
S anti
M|0°C- M3h 16 : 84
AlCl5 85 i 15

(75%)

(40%)

1. Salomon, M.F.; Pardo, S.N.; Salomon, R.G. J. Org. Chem. 1984, 49, 2446.
o Benner, J.P.; Gill, G.B.; Parrott, S.J.; Wallace, B.; Begley, M.J. J. Chem. Soc. Perkin Trans | 1984, 315.



Types of Reactions: Termal vs Lewis Acid Promoted
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Ene Cyclizations
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Ene Cyclizations

= P

AICI3
(54%)
JC i— L« [T
RN ‘4
@) OH ‘OH
MeAICI (=78 °C) 90 , 10  (65%)
MABR (-78 °C) 3 ; 97  (85%)
(MABR)

Niwa, H.; Iguchi, M.; Yamamura, S. Bull. Chem. Soc. Jpn. 1976, 49, 3148.
Terada, Y.; Yamamura, S. Tetrahedron Lett. 1979, 1623.

Maruoka, K.; Ooi, T.; Yamamoto, H. J. Am. Chem. Soc. 1990, 112, 9011.
Maruoka, K.; Saito, S.; Ooi, T.; Yamamoto, H. Synlett 1991, 579.



Ene Cyclizations

intraannular diastereofacial
diastereoselectivity selectivity
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Ene Cyclizations
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Ene Cyclizations
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Ene Cyclizations
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