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¢ Shown below is the structure of caffeine. asr s
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Draw the structure of a 10 w—electron aromatic resonance contributor to the structure
of caffeine.

Only one of the nitrogen atoms in caffeine is basic. Indicate which of the nitrogen
atoms is basic and explain why it is basic and why the others are not.
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» Adenine and thymine have the structures shown below.
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Draw a tautomer of the shown structure of adenine.

In DNA, adenine forms a “base pair” with thymine.  Explain what is meant by

pair” and indicate the point(s) of interaction betw een adenine and thymine.

‘base
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» Acyclovir is an analogue of the nucleoside guanosine, and is used clinically as an 4

antiviral agent.
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Hydrolysis of acyclovir gives the nucleic base guanine, adiol and a carbonyl
compound. Give the structures of guanine, atautomer of guanine, and the diol and

carbonyl compounds formed.

guanine

tautomer of guanine

the diol

the carbonyl compound
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Lithium salts, especialy lithium carbonate, are commonly used in the treatment of
bipolar disorder. Write the net ionic equation for the reaction which occurs between
lithium carbonate and hydrochloric acid in the stomach.

Lithium orotate (as a monohydrate salt, LiCsH3N204H,0) is a controversia
aternative formulation sold in some health food stores. The orotateion isthe
conjugate base of orotic acid, whose structure is shown below.
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Like the carbonate, lithium orotate is taken orally. Using an equation, comment on

any differences between the form in which lithium is bioavail able from these two
lithium salts.

orotic acid

Like three of the bases found in DNA and RNA, orotic acid is a derivative of
pyrimidine. Also like those bases, orotic acid and its salts have tautomers.
Draw the structura formula of atautomer of lithium orotate.

lithium orotate tautomer of lithium orotate
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* Quinine has long been used for the treatment ohnaal For an intramuscular

injection, quinine is reacted with gluconic acigtructures and molar masses for
these substances are shown below.

OH OH O
CheO HOM
: : OH
OH OH
quinine gluconic acid
molar mass 324.41 g mol molar mass 196.16 g mol

Quinine and gluconic acid can undergo an acid-besetion to form a salt, or a
condensation reaction to form an ester. One midaxfuieach substance is required
for the transformation, and a 160.0 mg dose ofigaigluconate is equivalent to a
100.0 mg dose of quinine. By determining the molass of the product formed, of
otherwise, determine whether the product formezhisster or a salt.

Suggest two reasons why it might be important tmkmwhether quinine gluconate i
a salt or an ester.
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THISQUESTION CONTINUES ON THE NEXT PAGE.
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Gluconic acid is formed in biological systems bg th CHO M%rks
oxidation of glucose, which can exist as both aenep H——OH
chain form and as cyclic forms. The Fischer priagecfor
the open-chain form of D-glucose is shown on tgbtri HO——H
lllustrate the formation of the cyclic forms of ghse, and H——OH
discuss whether gluconic acid can form similar icycl
forms. H——OH

CH,OH
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* The nucleic base guanine is drawn below as a ketorner. Draw two other

tautomers of guanine.
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* The Ky's of two nitrogen-containing compounds are givetotw. Explain the
difference in basicity of these two compounds.

|CH,CH; -
A N=CHCH, B H ZN—Q
CH,CH,

pKp =2.99 Kp=9.37
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