Diels—Alder Reaction

-

A
diene dienophile

| —




diene
ANF «<—= / \

s-trans S-CIS

NN )
SN e A Nala

dienophile

=\N02 =0>/-— =0>/-—0R =\CN —




Ph
Ph
O + —_—
Ph
Ph
R Krel
NMe, 4.6
OMe 1.4
H 1
Cl 1.07
NO, 1.2

Ph

Ph™ ph

A

Konovalov



LUMO

LUMO







normal electron-demand

!

reverse electron-demand

EtO OEt

A~ EtO\n/OEt Z |
+ v +
NS ~ _N

Fields, D. L.; Regan, T. H.; Dignan, J. C. J. Org. Chem. 1968, 33, 390.



Stereospecificity
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Regloselectivity
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Danishefsky’s diene
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NI\/I62

f T
t-BuMe,SiO

"’Ph

f T
t-BuMe,SiO

NMez
CHO
wntl]
v
toluene t-BuMe,SiO
20 °C
87%
(>25: 1endo : exo)
s OH
1) LiAlH, -
> >
toluene 2) HF @)
0 °C to rt CHSCN
(94%) (83%) 85% ee

Kozmin, S. A.; Rawal, V. H. J. Org. Chem. 1997, 62, 5252.
Kozmin, S. A.; Rawal, V. H. J. Am. Chem. Soc. 1997, 119, 7165.



Regioselectivity
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Coefficients of Frontier Orbitals
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Fleming, I. Molecular Orbitals and Organic Chemical Reactions, John Wiley & Sons: West Sussex, 2009.
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endo/exo-selectivity
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endo/exo-selectivity
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regio-, endo/exo-, and facial selectivities
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Catalytic Asymmetric Diels—Alder Reaction
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