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42, Identify each of the following molecules as a monoterpene, a sesquiterpene, or a diterpene (all
names are common).
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43. Circle and identify by name each functional group in the structures pictured in Problem 42.

44, Find the 2-methyl-1,3-butadiene (isoprenc) units in each of the naturally occurring organic mole-
cules pictured in Problem 42.

45. Circle and identify by name all the functional groups in any three of the steroids illustrated
in Section 4-7. Label any polarized bonds with partial positive and negative charges
(5 and §7).
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46. Several additional examples of naturally occurring molecules with strained ring structures are
shown here.
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49. Fusidic acid is a steroidlike microbial product that is an extremely potent antibiotic with a broad
spectrum of biological activity. Its molecular shape is most unusual and has supplied important
clues to researchers investigating the methods by which steroids are synthesized in nature.

Fusidic acid

(a) Locate all the rings in fusidic acid and describe their conformations.
(b) Identify all ring fusions in the molecule as having cither cis or trans gcometry.

(¢) Identify all groups attached to the rings as being cither a- or B-substituents.

(d) Describe in detail how this molecule differs from the typical steroid in structure and sterco-
chemistry. (As an aid to answering these questions, the carbon atoms of the framework of the
molecule have been numbered.)
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25. Draw structural representations of each of the following molecules: (a) frans-1-chloro-2-
cthylcyclopropane; (b) cis-1-bromo-2-chlorocyclopentane; (c) 2-chloro-1,1-diethylcyclopropanc;
(d) trans-2-bromo-3-chloro-1,1-diethylcyclopropane; (e) cis-1.3-dichloro-22-dimethylcyclobutane;
(£) cis-2-chloro-1,1-difluoro-3-methylcyclopentane.
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26. The kinetic data for the radical chain chlorination of several cycloalkanes (see the adjoining table)
illustrate that the C—H bonds of cyclopropane and, to a lesser extent, cyclobutane are somewhat
abnormal. (a) What do these data tell you about the strength of the cyclopropane C—H bond and
the stability of the cyclopropyl radical? (b) Suggest a reason for the stability characteristics of
the cyclopropyl radical. (Hint: Consider bond-angle strain in the radical relative to cyclopropane

itself.)
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Reactivity per Hydrogen
Toward Cl-

Cycloalkane Reactivity
Cyclopentane 09
Cyclobutane 07
Cyclopropane 0.1

Note: Relative to cyclohexane =1.0;
at 68°C, hv, CCl, solvent.
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30. For each of the following cyclohexane derivatives, indicate (i) whether the molecule is a cis or
trans isomer and (ii) whether it is in its most stable conformation. If your answer to (ii) is no,
flip the ring and draw its most stable conformation.
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32. Draw the most stable conformation for each of the following substituted cyclohexanes: then, in
cach case, flip the ring and redraw the molecule in the higher energy chair conformation:
(a) cyclohexanol; (b) frans-3-methylcyclohexanol (see structures in the margin); (c) cis-1-methyl-3-
(1-methylethyl)cyclohexane; (d) frans-1-ethyl-3-methoxycyclohexane (see structure in the margin);
(e) trans-1-chloro-4-(1,I-dimethylethyl) cyclohexane.
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41. The naturally occurring sugar glucose (Chapter 24) exists in the two isomeric cyclic forms shown
below. These are called @ and B, respectively, and they arc in equilibrium by means of chemical
processes that are introduced in Chapter 17.

CH,0H CH,0H
HO 0 HO Q
HO H HO oH
HO HO
OH H
o form of glucose 1 form of glucose

(a) Which of the two forms is more stable?
(b) At equilibrium the two forms are present in a ratio of approximately 64:36. Calculate the
free energy difference that corresponds to this equilibrium ratio. How closely does the value you
obtained correlate with the data in Table 4-3?




