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Chapter 5

B-ADRENERGIC ANTAGONISTS (B-BLOCKERS)

L. INTRODUCTION

The B-adrenergic antagonists are commercially available as the water-soluble, absorbable
salts of the nonsoluble or only slightly soluble bases. They behave as sympatholytics, i.e.,
they have the ability to interact with B-adrenergic receptors. The $-blocker compounds that
are reasonably often used are to be found in the comprehensive Table 1; a few of them will
be detailed in this chapter.

Unlike the agonists, the great majority of the B-blocker compounds may be regarded as
1,2-propanediol derivatives. Only sotalol has a skeleton resembling that of adrenergic ag-
onists, including an ethanolamine moiety. On the basis of the elucidated relations, all those
physical-chemical properties which are important in the in vitro and in vivo interactions of
the B-blocker compounds can be deduced from the individual features of the main structural
units of the molecules (Table 2).

I1. PROPERTIES

The commercial salts of B-blocker agents (chloride, tartrate, maleate, etc.) are generally
white or off-white odorless crystalline powders.

These salts are very soluble in water and alcohol. Depending upon their hydrophobicity,
they may also be soluble in semi-polar solvents. Metoprolol tartrate (USP) is freely soluble
in methylene chloride or chloroform, while propranolol hydrochloride (USP) is only stightly
soluble, and timolol maleate (USP) sparingly soluble in chloroform. They are insoluble in
ether or apolar solvents such as cyclohexane. Due to the poor water-solubility of their
corresponding bases, their water-solubility, as expected, is pH-dependent. This may be
illustrated by the data for pindolol:

pH 15 5.2 78
parts of pindolol in 100 parts of water 2 0.03 0.001

The octanol-water partition coefficients of the therapeutic -blockers show a great va-
riety,'- there being a difference of several orders of magnitude between the values for the
most hydrophobic and the most hydrophilic compounds (compare the P values of penbutalol,
propranolol, and atenolol in Table 3). On this basis B-blockers may be grouped into three
classes of lipophilicity.

In spite of the often significant discrepancies between the values published for the same
compounds by different authors, the octanol-water partition coefficient can be regarded as
a good indicator of the predictable pharmacokinetic behavior of B-blocker molecules. The
differences that may be encountered in the values for a given compound may stem from the
different circumstances applied in the determination (pH of the aqueous phase, duration and
temperature of equilibration, purity of the substance, etc.). However, the extremely different
numerical values of the compounds in Table 3 arise from the different natures of the values.
The data in column A are apparent partition coefficients, which relate to the partition of the
protonated form of the compounds, while the much higher values in column B are true
partition coefficients, which reflect the partition of the non-protonated (base) form.

A_oonond_carrelation_has heen demaonstrated between octanol-water nartition_coefficients
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