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Summary: Anewmethod forthe nucleophilic substitution
of phenols at the ortho position has been developed which
uses as the key step the trapping of an a-ketosulfonium
salt generated by a Pummerer rearrangement of 2-(phe-
nylsulfinyl)phenols. In addition to preparing 2-halo- and
2-(acyloxy)phenols, this “vicarious substitution” also allows
the preparation of biaryls in fair yield.

Ourinterest in the preparation of antibiotics containing
the isodityrosine structure 1 as a subunit?® has prompted
us to examine various methods for the preparation of ortho-
substituted phenols.# In particular, we have been inter-
ested in the internal trapping of the a-ketosulfonium salts
formed by Pummerer-type rearrangement of the sym-
metrical bis(2-hydroxy-5-methylphenyl) sulfoxide.? We
nowreport the successful nucleophilic trapping of a similar
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a-ketosulfonium salt at the 3-position of the phenyl ring
leading to vicarious substitution of a nucleophilic group
for a hydrogen atom, which permits the formation of
biphenyl systems including biphenols.
Phenylsulfinylation of p-cresol 2 was carried out by
treating 2 with phenylsulfinyl chloride and AlCl; to give
3in90% yield.® Reaction of 3 with a reactive electrophilic
species such as an acid chloride or anhydride presumably
produces the a-ketosulfonium salt § via elimination of a
good leaving group from the activated sulfoxide 4. Ad-
dition of a nucleophile to the unhindered carbon of 5 would
generate the cyclohexadienone 6 which would aromatize
by keto—enol tautomerization to give 7. Thus, treatment
of 8 with thionyl chloride at 25 °C for 30 min produced
the 6-chlorophenol 7a in an isolated yield of 78%.
Likewise, treatment of 3 with acetic anhydride and sodium
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acetate produced the diacetate 7b in 30% yield along with
54% of the acetate of 3. When a mixture of 3 and p-cresol
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2 was treated with trifluoroacetic anhydride (TFAA), the
biphenol 8 was obtained in an isolated crude yield of 60-
74%. Inlike manner, the coupled products 9ab (3:1 ratio),
10 (as a regioisomeric mixture), and 11 were produced by
treatment of 3 with TFAA and the corresponding nu-
cleophile, in yields of 80, 80, and 89 % , respectively.” Thus,
one can effect vicarious substitution of the hydrogen at
C3 by a hetero or carbon nucleophile in high yield.
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Reductive removal of the phenylthio group from these
derivatives would lead to an overall substitution of a hetero
or carbon nucleophile for an ortho hydrogen atom of a
phenol. This could be accomplished easily but only in
modest overall yields. Thus, treatment of 3 with p-cresol
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and TFAA followed by reductive desulfurization using
Raney nickel or nickel boride affords the symmetrical
biphenol 128 in 40~-50% isolated yields for the two steps.
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In like fashion, the biaryls—13ab (3:1 ratio), 14 (as a
regioisomeric mixture), and 15—could be prepared from
3 and the corresponding arene in overall yields of 22%,
10%,and 14 % ,respectively. We believe that the problem
in these desulfurization reactions is due to the presence
of the phenolic hydroxyl group which perhaps strongly
binds to the active metal catalysts. Protection of these
hydroxyl groups permits much higher yields of desulfur-
ization. For example, treatment of the diacetate of the
biphenol 8 with Raney nickel in ethanol at pH 7 afforded
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in 87-96 % isolated yield the diacetate of the symmetrical
biphenol 12, which afforded 12 in excellent yield on
hydrolysis.

Thus, we have observed vicarious substitution of hetero
and carbon nucleophiles for hydrogen in 2-(phenylsulfi-
nyl)phenols under Pummerer-type conditions. It should
be pointed out that this new method nicely complements
the existing methods for biaryl and biphenol synthesis,?
namely oxidative coupling of phenols and their derivatives®
and Sgn1 processes.??
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