
PROTON AS A COMMON LEWIS ACID 

Perhaps the most common example of a Lewis acid or electrophile is also the 

simplest. It is the hydrogen cation or proton. It is called a proton because, in most 

hydrogen atoms, the only particle in the nucleus is a proton. If an electron is removed 

to make a cation, a proton is all that is left. 

· H+ is a very common Lewis acid or electrophile. 

A proton is electrophilic for a couple of reasons. It has a positive charge, and so it will 

attract electrons, which are negative. Also, it lacks the electron configuration of its 

noble gas neighbour, helium. Helium has two electrons. If a Lewis base or nucleophile 

donates a pair of electrons to a proton, the proton will obtain a Noble gas 

configuration. That's part of the reason why, in some periodic tables, hydrogen is 

shown in two places: at the very left, illustrating its potential to lose an electron, like 

sodium and lithium; and at the right, illustrating its potential to take on helium's 

configuration. 

 

Figure AB7.1.  Proton as Lewis acid. 

There is something about hydrogen cations that is not so simple, however. They are 

actually not so common. Instead, protons are generally always bound to a Lewis base. 

Hydrogen is almost always covalently (or datively / coordinately) bonded to another 

atom. 

Many of the other elements commonly found in compounds with hydrogen are more 

electronegative than hydrogen. As a result, hydrogen often has a partial positive 



charge. Remember, that is one of the reasons that atoms can act as Lewis acids: with a 

partial positive charge, an atom becomes electrophilic. 

Our statement about protons might better be expressed as: 

· Hd+ is a very common Lewis acid or electrophile. 

  

 

Figure AB7.2.  Proton transfer from one site to another. 

If hydrogens are almost always bonded to other atoms, then the Lewis acid-base 

interactions we have looked at so far are slightly different here. Instead of two 

compounds coming together and forming a bond, we have one Lewis base replacing 

another at a proton. 

· Protons are transferred from one basic site to another. 

· Transfer occurs by donation of a lone pair to the proton. 
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