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(a) Because the stereochemistry of the esters on the ring is not specified, we could use either the (E)
or the (Z) starting dienophile. The answer that is shown uses the (Z) dienophile, wh.lchg{ves the cis
product (both enantiomers). If we start with the (E) dienophile, we would obtain the trans product
(both enantiomers).

HzCOLC CO,CHjg

HaCOLC COLCHy H3COZC 0,CHg

Dienophile s?

Diene N\ </ <;><

(b) This reaction will give a mixture of stereoisomers.
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(¢) The best Diels—-Alder reaction for making this product uses dicyanoethylene, which is a great
dienophile. The stereochemistry of the product is not specified. The (E) dieneophile is used this
time to show the trans substitution (both enantiomers) in the product. If we used the (Z) dieno-
phile, then we would obtain the cis isomer (which is achiral).
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(d) Only one dienophile can be used to make this bicyclic product. We cannot use the (E) dienophile
because we can’t have a five-membered ring containing a trans double bond. This reaction gives a
single product.
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