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(uestion 1 (35 points). Aldol Reactions. Show the products of the following aldal condensutions, For
rach questien where rore than one product is possible, show all possible aldel condensation ptonduits
even if expested to be minor products. In each question show T B-hydroxy aldehyde(s} or B-lydroxy
ketone(s). Do nut eliminate or debuydrate o the e, B-unsaturated product.
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(ucstion 2. (20 points). Aldol Reacnans,

a} The following melecitle was one of several different structures isolated from an aldol condensation
teaction. What were the starting matctigls?

H . cal, NaDEL  HgCo )
HEY

b} The initial products of aldel condensation products readily wndergo dehydration, Provide a
mechanism for the following dehydration wnder agidic conditions. (The E isomer is aleo formed but
din't worry about that.})
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Question 3 (23 points). Cloisen Condetsations, Draw the major product(s) expected from each of the
following Teactinns. For each question where more than ane product is possible, shaw all possible
products. Any producks) containitg o carbon atar shonld be shown.
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Question 4 (10 pointy) Claisen and Diekmann Condensations. In this question anly two products ace
rssitle. Iodicate the major and minor peoduct.
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Ciuestion 5 (20 points). Propose a detailed mechanism for the following conversion,
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Cucsticn 6 (40 points). Show bow to synthesize the following compounds wsing either the malonic
ester ynthesis an the acetoacetic ester synthewid by praviding the necessary reagents and condinions,
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Cuestion 7 (6 poims). For each seTics, draw a box around the most acidic phenol.
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Question & {16 points}. Inthe bm_r. next to cach struciume slole the number of pi clectrons, theh answer
the question, is the corapound aromatic aceording to Hilckel's criterial
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Question 9 (30 points). Reactions. Drow the major product(s) expectsd From sach of the following
reactions.

a} hint: Kotbe Reaction
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Question 8 (25 points). Electrophilic aromatc stubstiturion reactions. Draw the majer product

experted from each of the foltowing teactions. For each nitrution reaction, add enly one nitra group to
the uromalic Hg.
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Question 11 (25 paints). The following Friedel-Crafts alkylation reaction gives rwo products. bath of
formula CyH -, Show fhe soeond product, and pravide o mechanism to explain how it is formed. {Ttis
not necessary o show aif of the resonance stnuctures of the benzene ring delocalizing the positive
charge but shaw at least one.)
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Propose an alternative way of making molecule A from benzenc that avoids the other side product you
drew above, Show necessary reagents and condrbons.
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Chucation 12715 points). Syathesis. Smrting with malegate B, show how it might be comverted inta
talegule JPusing any reagents you want. DR Starting with molecute Iy, show how it might be
sonverted inte molecule B using any teogenls you want. Only do one synthesis.
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