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22-6 Electrophilic Substitution of Phenols

The aromatic ring in phenols is also a center of reactivity. The interaction betweml the OF
group and the ring strongly activates the ortho and para positions toward elecmpllihc

g ven dilute nitric acid causes nitration. : o :
stitution (Sections 16-1 and 16-3). orcmm;?f”e “ " 5 __| o, l.> | - '|9
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Friedel-Crafts acylation of phenols is complicated by ester formation and is better car
ried out on ether derivatives of phenol (Section 16-3), as shown in the margin.
Phenols are halogenated so readily that a catalyst is not required, and multiple halogena
- {}%h tions are frequently observed (Section 16-3). As shown in the following reactions, tribrom
nation occurs in water at 20°C, but the reaction can be controlled to produce tl
144-Methoxvphenyljethanone ‘ | AR A R eI | L ‘ } o ‘
(p-Methoxyacetophenune) monohalogenation product through the use of a lower temperature and a less polar solven

Halogenation of Phenols
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Alkoxybenzenes are prepared by Williamson ether synthesis

The Williamson ether synthesis (Section 9-6) permits easy preparation of many alkoxy-
benzenes. The phenoxide ions obtained by deprotonation of phenols (Section 22-3) are good
nucleophiles. They can displace the leaving groups from haloalkanes and alkyl sulfonates.

OH OCH,CH;CH;3

NulH, Hy0 2\ “‘wi
________’ i i

CHyCH,CHBr  ——————
| : Mialbr, —HOH

Cl

3-({.’]\Iumphenol 1-Chloro-3-propoxybenzene
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Esterification leads to phenyl alkanoates

The reaction of a carboxylic acid with a phenol (Section 19-9) (o form a phenyl ester 1s
endothermic. Therefore. esterification requires an activated carboxylic acid derivative, such
as an acyl halide or a carboxylic anhydride.
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In the Kolbe*-Schmitt' reaction, ptmmme atiacks carbon dioxide to furnish the salt
of 2-hydroxybenzoic acid (e-hydroxybenzoic acid, salicylic acid, precursor to asptm; 508
- Chemical Highlight 22-2).
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