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(If your answer is longer than the space provided, you can write on the back of this page, but please write below this line.)
(1) Explain the following reactions and stereoselectivities using suitable examples in English or Japanese.
(a) Diels-Alder reaction and endo rule (b) Wittig reaction and E/Z selectivity

[(HE D E (Intention of the question) ]
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[ (Sample Answer) ]
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(2) Describe your research plan during the 2-year master’s course in English or Japanese.
[(HE D E (Intention of the question) ]
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Q1  Draw a reasonable mechanism for the following organic reaction.

&O * HO™"OH O<Z>
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Q2  Aromatic compounds such as substituted benzenes can react with acyl chlorides or anhydrides to give acylated aromatic products.
1) This reaction is well known as a name reaction. What is the name of this reaction?
2) This reaction needs an additive to proceed the desired reaction. What is the most common additive for this reaction?
3) Draw a reasonable mechanism for the reaction of benzene with acetyl chloride in the presence of an additive.
4) The electronic nature of the substituents on an aromatic ring has a strong effect on the regiochemistry of the reaction.

Draw the structures of the expected major products in the followingNreactions a)-d).
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5) This acylation reaction of benzene gives only mono-acylated product without any di- and tri-acylated compounds, while the similar
alkylation of benzene affords poly-alkylated products as by-products. Explain the reason why this difference is observed, in English.

6) This reaction needs the excess amount of the additive, while the similar alkylation requires the only catalytic amount of additive.
Explain the reason why this difference is observed, in English.

[(HE D EX (Intention of the question) ]
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1) reaction name: Friedel-Crafts (acylation) reactionO O
2) additive: aluminum chloride, AICI3
3) 0 — <o
CH3*E:°| + ACl, — > CH )tél/A'Cb - .
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5) An acyl group in the product, acylbenzene, is electron withdrawing group that can deactivate the Friedel-Crafts reaction.
Therefore, acylbenzene does not react any more.

6) In alkylation reaction, “AlCly4 abstracts the proton from arenium ion to regenerate AlCl; and HCI. The resultant AICl;
can react with another starting material. However, in acylation, regenerated AICl; forms the complex with the product
and it cannot react any more.



