Pseudoephedrine:
(+)-(1S,2S)-Pseudoephedrine is the active ingredient found in cold medicines such as Sudafed and Actifed. It is a sympathomimetic amine and has an indirect action on the adrenergic hormone receptors by displacing noradrenaline (aka norepinephrine) from storage vesicles in presynaptic neurons in the nasal mucosa. The displaced noradrenaline accumulates in the neuronal synapes where it activates the alpha-adrenergic receptor. This causes a vasoconstriction of the blood vessels in the nose and sinus thereby relieving swelling that blocks the nasal passages. Pseudoephedrine does have an affinity for the central nervous system, but has much lower CNS activity that ephedrine and (-)-(1R,2R)-pseudoephedrine.
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Methamphetamine:

The most common method of making methamphetamine is by reduction of the alcohol of pseudoephedrine or ephedrine. With the ban of ephedrine recently, so called “meth cooks” have turned to pseudoephedrine as their primary starting material. The process involves very explosive intermediates using very crude materials. Due to the prevalence of this method of synthesis, Texas and other states have passed laws limiting access to pseudoephedrine in stores and pharmacies.
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Phenylephrine:

(R)- Phenylephrine has been used in cold medicine in Europe for several decades and recently has entered the US market as a pseudoephedrine replacement in products such as Sudafed-PE. Phenylephrine is a direct selective alpha-adrenergic receptor agonist therefore it does not cause the release of endogeneous noradrenaline like the pseudoephedrine does. This also means that phenylephrine has less side-effects such as CNS stimulation, insomnia, anxiety, irritability and restlessness. However, phenylephrine is rather extensively metabolised by monoamine oxidase, an enzyme which is present in the stomach and liver. Therefore, it has a rather reduced bioavailability, and hence, less effective as an oral nasal decongestion, compare to orally taken pseudoephedrine.
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