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1 INTRODUCTION

In both their chemical structures and biologi-
cal activities, adrenergics and adrenergic-
blocking agents constitute an extremely var-
ied group of drugs whose clinical utility
includes prescription drugs to treat life-
threatening conditions such as asthma and
hypertension as well as nonprescription med-
ications for minor ailments such as the com-
mon cold. This extensive group of drugs in-
cludes synthetic agents as well as chemicals
derived from natural products that have been
used in traditional medicines for centuries.
Many adrenergic drugs are among the most
commonly prescribed medications in the
United States, including bronchodilators,
such as albuterol (13) for use in treating
asthma, and antihypertensives, such as ateno-
lol (46) and doxazosin (42). Nonprescription
adrenergic drugs include such widely used na-
sal decongestants as pseudoephedrine (5) and
naphazoline (29). Most of these varied drugs
exert their therapeutic effects through action
on adrenoceptors, G-protein-coupled cell sur-
face receptors for the neurotransmitter nor-
epinephrine (noradrenaline, 1), and the adre-
nal hormone epinephrine (adrenaline, 2).

OH
HO NHR

HO

(1) norepinephrine, R=H
(2) epinephrine, R = CHjy

Adrenoceptors are broadly classified into a-
and B-receptors, with each group being further
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subdivided. Identification of subclasses of adre-
noceptors has been greatly aided by the tools of
molecular biology and, to date, six distinct a-ad-
renoceptors (a5, Q1p, A1p, Ooa, Aop, Asc), and
three distinct B-adrenoceptors (B;, Bs, B3) have
been clearly identified (1), with conflicting evi-
dence for a fourth type of B8 (8,) (1-3). In general
the most common clinical applications of a;-ago-
nists are as vasoconstrictors employed as nasal
decongestants and for raising blood pressure in
shock; a,-agonists are employed as antihyper-
tensives; «;-antagonists (a-blockers) are vasodi-
lators and smooth muscle relaxants employed as
antihypertensives and for treating prostatic hy-
perplasia; B-antagonists (B-blockers) are em-
ployed as antihypertensives and for treating car-
diac arrhythmias; and -agonists are employed
as bronchodilators. The most novel recent ad-
vances in adrenergic drug research have been
directed toward development of selective B5-ago-
nists that have potential applications in treat-
ment of diabetes and obesity (4-8).

2 CLINICAL APPLICATIONS

2.1 Current Drugs

U.S. Food and Drug Administration (FDA)-
approved adrenergic and antiadrenergic drugs
currently available in the United States are
summarized in Table 1.1, which is organized
in general according to pharmacological mech-
anisms of action and alphabetically within
those mechanistic classes. Structures of the
currently employed drugs are given in Tables
1.2-1.6 according to chemical class. Drugsina
given mechanistic class often have more than
one therapeutic application, and may or may
not all be structurally similar. Furthermore,
drugs from several different mechanistic
classes may be employed in a given therapeu-
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