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[Organic Chemistry: Standard]

Answer problemé (1) through (3).
{1y . Draw the structures of all possible compounds with the molecular formula CsHiy that can be formed
by the Cope rearrangement reaction of (SR, 4R)-3 4-dimethylhexa-1,5-diene (A). shown in eq. (1):

Additionally, draw the expected transition states leading to each compound.
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(2) Answer the fdlldwing questions (a) and (b) regarding the syﬁthes‘is of quinoline derivatives.
(@) Eq. (2) represents the synthesis of 2—substituted(quinoline from quinoline. Here, ammonium
persulfate acts as a radical initiator, and a carbon radical is generated from a carbo’xylic'acid to

~ eventually produce a 2-substituted quinoline. Give the chemical formuia of the compound derived

from ammonium persulfate, which is a co-product of this reaction.
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(b)  2-Substituted quinoline can also be synthesized from anilines. A typical example is written as in

eq. (3). The ratio of the molecular weight of the target compound to the sum of the molecular
weights of the reagents used to synthesize it is called atom economy. Compare eq. (2) and eq. (3)

in about 100 words in terms of atom economy.
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(3) Answer questions (c) through (f) regarding the multi-step synthesis shown in below.
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(¢) Of the following reagents, choose one of that is the most suited for use in Step 1 of the conversion
of compound B to compound'C.

Ha, Pd/C (Palladium on carbon)
Ha. Pd/CaCOx/Pb (Lindlar catalyst)
Na/lig. NH;

BHsTHF

(d) Compound C is converted to co:ﬁpomd D through two electrocyclic reactions. Show the reaction
mechanism of this conversion. Note that a thermally induced electrocyclic reaction proceeds

conrotatory when the number of m-electrons is 4n and proceeds disrotatory when the number of -
electrons is 4n+2.

(¢} Show a reasonable reaction mechanism of Step 2 from compound E to compound F using the

curved arrow formalism,

(f) Draw the molecular structure of compound G formed in Step 3 from compound F via the

.conf'lguration shown below. Ensure to correctly depict the stereochemistry of the product.
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Correction (English only)

Subject: Organic Chemistry: Basic

(1) (b)

Incorrect) Sulfonic acid

Correct) Sulfuric acid



