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[Organic Chemistry: Standard]

Answer problems (1) through (3). The reaction solvents are omitted in each scheme.

(D) The following schemes (I)—(IV) are parts of synthetic pathways of natural organic compounds.

Answer the following problems (a) through (c).
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Draw a compound usable for each of the starting materials 1 and 2. For 2, draw the structure
with indication of stereochemistry of all chiral centers.

Propose an appropriate reagent for each of 3-6. You can propose a combination of multiple
reagents if necessary.

Draw the mechanism of Reaction A by using the curved arrow formalism. A partial structure

not involved in the reaction can be abbreviated as “R—"".



2) Answer the following problem (d).

(d) In the reaction with hydroxide ion, compound 7 reacts faster than compound 8. Briefly

explain the reason for the difference in the reaction rates.
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3) When compound 9 was incubated at elevated temperature, the major product 10 (molecular
formula: C14H1802) was obtained. In the "H NMR measurement, the product 10 showed signals
corresponding to three hydrogen atoms in the region of 7 to 8 ppm, and some signals were also

observed in the upfield region (-1 to 0 ppm). Answer the following problems (e) through (h).
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(e)  Draw the molecular structure of the product 10.

® This conversion can be regarded as a ring opening process of the cyclobutene moiety by an
electrocyclic reaction, which is forbidden under thermal reaction conditions. Briefly explain
why this reaction can be interpreted as a forbidden process using either the word
“conrotatory” or “disrotatory”.

(g)  Briefly rationalize the observation that this electrocyclic reaction indeed proceeded though it
should be forbidden.

(h)  Briefly explain why the characteristic signals in the upfield region (-1 to 0 ppm) were
observed at the upfield region in the '"H NMR measurement of the product 10.



