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4.19: Extra Problems with Nucleophilic Substitution and Elimination

? Exercise 4.19.1

Fill in the missing items in the following synthesis. Includes: aliphatic nucleophilic substitution, carboxylic substitution,
enolates, addition to carbonyl (anionic nucleophiles).

Synthesis of (+)-Cassiol
Stoltz (Caltech) 2008

Cassiol is a natural product of Cinnamomium cassia that displays potent antiulcerogenic activity in rats.
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? Exercise 4.19.2

Fill in the missing items in the following synthesis. Includes: addition to carbonyls (anionic nucleophiles, neutral nucleophiles,
aliphatic nucleophilic substitution, Mitsunobu reaction).
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Synthesis of (-)-Aurantioclavine

Ellman (Berkeley) 2010
Isolated from Penicillium aurantiovirens; thought to be an intermediate in the biosynthesis of communesins, which

display cytotoxic activity.
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Identify the desired product and the product that was observed instead.
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? Exercise 4.19.3

Fill in the missing items in the following synthesis. Includes: aliphatic nucleophilic substitution,sulfonate substitution,
Mitsunobu reaction, silyl ether cleavage, nucleophilic substitution of epoxides, elimination / dehydration.
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Total Synthesis of (-) Lepistine
Yokoshima & Fukuyama (Nagoya, Japan) 2014
Natural product of the mushroom Clitocybe fasciculate. With no known biological properties, the synthesis was
undertaken because of its unusual structure.
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? Exercise 4.19.4
Fill in the missing items in the following synthesis. Includes: addition to carbonyls (ylides), nucleophilic substitution of
epoxides, carboxylic substitution.
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Argentilactone

Carretero and Ghosez, Terrahedron Lert, 1988, 29, 2059,
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? Exercise 4.19.5

o

argentilactone

sulfonate substitution, addition to nitriles, addition to carbonyls (ylides).
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Fill in the missing items in the following synthesis. Includes: aliphatic nucleophilic substitution, carboxylic substitution,

(+)-Dolabellatrienone

? Exercise 4.19.6

nucleophiles, acetals, ylides), carboxylic substitution, silyl ethers.

\ OA NBS _ OAc OH D = OH CH5S0,Cl
—
= THF = EtgN
o] THF
DCM
Ph rh LiCl
1. HIO oS THF
4
NalO, E
THF/HO
,Ph Ph 2. NaBH, Ph |
EtOH Li
CN 'rBL.I DH ’Bu
-’BwNFl Ph Ph
THF 4
y ao,s Mg
o[ ] Ao A~ :
e R e
== CN == COH = o) (Pr),N
(Pr)sN
several
DBU steps
CHCl3 T

Fill in the missing items in the following synthesis. Includes: aliphatic nucleophilic substitution, carbonyl addition (anionic
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? Exercise 4.19.7

Fill in the missing items in the following synthesis. Includes: aliphatic nucleophilic substitution, sulfonate substitution,
elimination.
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Synthesis of janoxepin
Richard Taylor et al, University of York, 2012
A fungal metabolite from Aspergillus janus effective against the malaria parasite Plasmodium falciparum.
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? Exercise 4.19.8

Predict products of the following reactions.
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? Exercise 4.19.9

Predict products of the following reactions.
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? Exercise 4.19.10

Predict products of the following reactions.
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? Exercise 4.19.11

Predict products of the following reactions.
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? Exercise 4.19.12

Predict products of the following reactions.
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? Exercise 4.19.13
Predict products of the following reactions.
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