
Amines 

SUMMARY  

Section 22.1 Alkylamines are compounds of the type shown, where R, R9, and R0 are alkyl groups. One or more of these 

groups is an aryl group in arylamines. 

  

  

 

 Alkylamines are named in two ways. One method adds the ending -amine to the name of the alkyl group. The 

other applies the principles of substitutive nomenclature by replacing the -e ending of an alkane name by -

amine and uses appropriate locants to identify the position of the amino group. Arylamines are named as 

derivatives of aniline. 

Section 22.2 Nitrogen’s unshared electron pair is of major importance in understanding the structure and properties of 

amines. Alkylamines have a pyramidal arrangement of bonds to nitrogen, with an unshared electron pair in an 

sp3-hybridized orbital. The geometry at nitrogen in arylamines is somewhat flatter, and the unshared electron 

pair is delocalized into the p system of the ring. Delocalization binds the electron pair more strongly in 

arylamines than in alkylamines. Arylamines are less basic and less nucleophilic than alkylamines. 

Section 22.3 Amines are less polar than alcohols. Hydrogen bonding in amines is weaker than in alcohols because nitrogen 

is less electronegative than oxygen. Amines have lower boiling points than alcohols, but higher boiling points 

than alkanes. Primary amines have higher boiling points than isomeric secondary amines; tertiary amines, 

which cannot form intermolecular hydrogen bonds, have the lowest boiling points. Amines resemble alcohols 

in their solubility in water. 

Section 22.4 The basicity of amines is conveniently expressed in terms of the pKa of their conjugate acids. 

 

  

 

 The stronger base is associated with the weaker conjugate acid. The greater the pKa of the conjugate acid, the 

stronger the base. The pKa’s of the conjugate acids of alkylamines lie in the 9–11 range. Arylamines are much 

weaker bases than alkylamines. The pKa’s of the conjugate acids of arylamines are usually 3–5. Strong 

electron-withdrawing groups can weaken the basicity of arylamines even more. 
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Section 22.5 Quaternary ammonium salts, compounds of the type R4N
1 X2, find application in a technique called phase-

transfer catalysis. A small amount of a quaternary ammonium salt promotes the transfer of an anion from 

aqueous solution, where it is highly solvated, to an organic solvent, where it is much less solvated and much 

more reactive. 

Sections Methods for the preparation of amines are summarized in Table 22.5. 

22.6–22.10 

Sections The reactions of amines are summarized in Tables 22.6 and 22.7. 

22.11–22.18 

Section 22.19 The NOH stretching frequency of primary and secondary amines appears in the infrared in the 3000–3500 

cm21 region. In the NMR spectra of amines, protons and carbons of the type HOCON are more shielded than 

HOCOO. 

  

  

 Amines have odd-numbered molecular weights, which helps identify them by mass spectrometry. 

Fragmentation tends to be controlled by the formation of a nitrogen-stabilized cation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



 


