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2) Relative reactivity of functional groups.

R = CNR = CO2Me

trans
cis
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General Rules for Dienophiles in Diels-Alder Reactions

1) The more electron-withdrawing, the better!

480,000 45,000

1440
2

45,300
43,500

90 80

R'

CF3SO2  >  COCl, NO2   >>  SO2Ph > COPh > COMe > CN > CO2R, CHO, COOH

3) Acetylenes are okay and comparable in reactivity to the corresponding alkene.

7.2 X 10-4
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43,000,000

For RCH=CHR

R=R'=CO2Me R=R'=COPh

115,000
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cis      6 X 10-6
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Me
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(X 10-5)

(X 10-6)

O

O

R Z Me Z Z

Me

rates vs.

3.1 X 10-6 6.9 X 10-4 1.1 X 10-4

1

---
---

---
---

13,600
67

cis   1.9 X 10-3 rates vs.

4) Trans alkenes in general react faster than cis alkenes.

Me

Me

---
---

5) Alkyl substitution on the dienophile retards the reaction

(X 10-6)

rates vs.
R = H  1.4 X 106

R = Me   7380

Z = CN
Z = COOMe

1450
718

205
148

11
5

N=N    C    N    C=N    C=O    C=S    C=SO2    N=O    N=S=O    O=O

6) Other multiple bonds are also possible as dienophiles, not just C=C and C    C.

Me

Me

 


