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[Organic Chemistry: Standard]

Answer problems (1) through (8).

The synthetic scheme of (+)-aphidicolin is shown in Scheme 1 on the next page. One enantiomer is shown

even if a racemic mixture forms. The reaction solvents are omitted. The following abbreviations are used:
Me = CH3, Bu= C4Hg.

il

(1) Find appropriate reagents A for the reaction in Step I. There may be more than one step involved in

(2)

(3)

(4)

(5)

(6)

(8)

the reaction. You may use more than one reagent. List the reagents in the order of their addition if

you use more than one reagent.

(a) Show the mechanism of the reaction in Step il using the curved arrow formalism.

(b) Briefly explain why the reaction in Step Il proceeds regioselectively.

Briefly explain why one of two carbonyl groups is selectively converted to the acetal after the
reduction in Step HI. |

Find appropriate reagents B for the reaction in Step IV. There may be more than one step involved
in the reaction. You may use more than one reagent. List the reagents in the order of their addition if

you use more than one reagent.

{a) Show the mechanism of the reaction in Step V using the curved arrow formalism.

(b) Briefly explain why the reaction in Step V proceeds stereoselectively.

Show the mechanism of the reaction in Step VI using the curved arrow formalism.

Select the most appropriate solvent from (i) - (vi) for solvent C in‘Step VL.

(i) N,N-dimethylformamide (DMF) ' (ii) chloroform (iii) carbon tetrachloride

(iv) tetrahydrofuran (THF) (v) acetone (vi) water

Draw the shape of the signal of the proton bound to C5 atom in the 'H NMR spectrum of
(+)-aphidicolin at room temperature.
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