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ALCOHOLS AND PHENOLS

O—H  The “free” O—H stretch isa sharp peak appearing at 3650-3600 cm™! (2.74-2.78 p) if
no hydrogen bonding takes place. This band is observed only in dilute solutions.

The hydrogen bonded O—H stretch is a broad peak which occurs more to the right at
3500-3200 cm™! (2.86-3.13 u), sometimes overlapping with C—H stretch absorptions.
This band is usually the only one present in neat (pure) liquids. In concentrated
solutions, both the “free” and hydrogen bonded bands are usually present.

C—0O  This stretching vibration usually occurs in the range 1250-1000 cm™' (8-10 ). This
band can be used to assign a primary, secondary, or tertiary structure to an alcohol

(see discussion).

Examples: The hydrogen bonded O—H stretch is present in the pure liquid samples of
1-hexanol (Fig.2-26) and 2-butanol (Fig. 2-27). A solution of the phenol, 2-naphthol
(Fig. 2-28), shows both the “‘free’”’ and hydrogen bonded O—H stretch.
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FIGURE 2-26 The Infrared Spectrum of 1~Hexanol (Neat Liquid, Salt Plates)
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FIGURE 2-27 The Intrared Spectrum of 2-Butanol (Neat Liquid, Salt Plates)
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FIGURE 2-28 The Infrared Spectrum of 2-Naphthol Showing Both Free and Hydrogen-Bonded OH (CHCI
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