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The Diels-Alder Cycloaddition Reaction
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A Diels-Alder Reaction
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Otto Diels and Kurt Alder got the Nobel Prize

in 1950 for their discovery on the reaction.
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- It is great usefulness because of high yield and
high stereospecificity.
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Diels-Alder Reaction

The 1.4-cycloaddition reaction of a conjugated
O0-cis-diene to an alkene (dienophile) in which
2 new 0 bonds are formed from 2 1 bonds.

~ Z
)( ,(w,._
"/ X

O-trans O-cis
diene dienophile adduct

M

RN

orglab.thu.edu.tw



http://www.thu.edu.tw/1_chinese/index.php

AL ER

Diels-Alder Reaction

A et v <3 7
il A ?,.,‘*}‘;"
iR Tl el EEE E |
T e P A P E N\

F

High stereospecificity: Both new 6 bonds are
formed almost simultaneousely.

H

COOCH,
' This does not happen:
H™ | —+COOCH,
t\ COOCH, COOCH, H.._ _.COOCH,
i Q H,COOC\Z
H + H

! COOCH R 'SOCH:*
Dimethyl maleate |
I}B&m t./\> / _j

H-__COOCH, H__-COOCH,

H,CO0C H,CO0C
= H
COOCH
% coocu, 7
COOCH, _—_- trans-isomer

cis-isomer
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Diels-Alder Reaction

The endo-isomer is the major product.

E s
Maximum overlap
of pi electrons
O
(6] s H
H A -
o0 B B
Endo-isomer
Predominant product C =
= H 0 X
= (0} : : !
a B: kinetic control product
]
= [ o B HERIED)
= _C C: thermodynamic control product
— Exo-isomer
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Cracking of dicyclopentadiene:

H
== OO
tempe ature
pentadiene Cyclopentadiene
Dicygl:n 9‘8 N bp 41°C, den 0.80
MW 132 20 MW 66.10

n

smL dicyclopentadiene in S0mL R.B. flask ( )
l S

fractional distillation (stirring bar)

!

collect the monomeric cyclopentadiene
(b.p.=40~42C) into an ice-cooled receiver

l
_keep the Cp’s temp. near 0C
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Diels-Alder Reaction
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Synthesis of cis-Norbornene-5,6-endo-dicarboxylic Anhydride

o=

Maleic anhydride  €iS-Norbornene-5,6-¢
¢! dicarboxylic anhydride
mp 53°C, MW 98.06 5 7165°C, MW 164.16

0.5 g of maleic anhydride + 2.0 mL of E.A. in 50 mL flask

cool the solution thoroughly in an ice-water bath
(some anhydride may crystallize)

l
heat on a hot plate ﬂ
"R B2
g add 2.0 mL of n-hexane —
= l
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\ Diels-Alder Reaction
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e —
add 0.5 mL of dry cyclopentadiene (ice-water bath)
l
swirl for a few minutes (ice-water bath)
| (adduct separates as a white solid)
heat the mixture (hot plate) until the solid is dissolved

stand for the crystal formation

collect the crystal (m.p. 164~165°C)

weight

L

'

calculate the % yield
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Diels-Alder Reaction

1. MRXEML SR ENSE -
2. &Sl L8 Zuvio

3. RREAE 1,2 =

SRR
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The End !



