
 

Alcohols, Diols, and Thiols 

SUMMARY 

Section 15.1 Functional group interconversions involving alcohols either as reactants or as products are the focus of this 

chapter. Alcohols are commonplace natural products. Table 15.1 summarizes reactions discussed in earlier 

sections that can be used to prepare alcohols. 

Section 15.2 Alcohols can be prepared from carbonyl compounds by reduction of aldehydes and ketones. See Table 15.3. 

Section 15.3 Alcohols can be prepared from carbonyl compounds by reduction of carboxylic acids and esters. See Table 

15.3. 

Section 15.4 Grignard and organolithium reagents react with ethylene oxide to give primary alcohols. 

 

Section 15.5 Osmium tetraoxide is a key reactant in the conversion of alkenes to vicinal diols. 

  

 

 

 

 The reaction is called hydroxylation and proceeds by syn addition to the double bond. Osmium-based 

reagents that bear chiral ligands catalyze enantioselective hydroxylation of alkenes. 

 

Section 15.6 Table 15.2 summarizes reactions of alcohols that were introduced in earlier chapters. 

Section 15.7 See Table 15.4 

Section 15.8 See Table 15.4 

Section 15.9 See Table 15.4 

Section 15.10 See Table 15.5 
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Section 15.11 Oxidation of alcohols to aldehydes and ketones is a common biological reaction. Most require a coenzyme 

such as the oxidized form of nicotinamide adenine dinucleotide (NAD1). 

  

 

 

 

Section 15.12 Periodic acid cleaves vicinal diols; two aldehydes, two ketones, or an aldehyde and a ketone are formed. 



 

 

Section 15.13 Thiols are compounds of the type RSH. They are more acidic than alcohols and are readily deprotonated by 

reaction with aqueous base. Thiols can be oxidized to sulfenic acids (RSOH), sulfinic acids (RSO2H), and 

sulfonic acids (RSO3H). The redox relationship between thiols and disulfides is important in certain 

biochemical processes. 

  

Section 15.14 The hydroxyl group of an alcohol has its OOH and COO stretching vibrations at 3200–3650 and 1025–1200 

cm21, respectively. 

  The chemical shift of the proton of an OOH group is variable (d 1–5) and depends on concentration, 

temperature, and solvent. Oxygen deshields both the proton and the carbon of an HOCOO unit. Typical NMR 

chemical shifts are d 3.3–4.0 for 1H and d 60–75 for 13C of HOCOO. 

  The most intense peaks in the mass spectrum of an alcohol correspond to the ion formed according to 

carbon–carbon cleavage of the type shown: 

 


