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ARYL MIGRATION IN THE EXCEPTIONAL HYDROLYSIS OF A BROMOPYRONE
*
J. Carnduff and R.B. Marks

Chemistry Department, University of Glasgow, Glasgow, G12 8QQ.

The alkaline hydrolysis of 3-bromo-u-pyrones (1) to furan—2-carboxylic acids (2) is a
standard reactiomn. The mechanism is not known but there are very few cases where an alter-
native reaction path is followed. We report such an exception involving skeletal rearrange-
ment.

Dey reported1 that 1-methy1—2—bromonaphtho[2,1—b]pyran—3-one (3) on alkaline hydrolysis
gives as the major product a phenol containing a carbonyl group. Because this phenol was
instantly oxidised by Tollens' and Fehling's reagents it was assigned an aldehyde structure (4).
It gave a methylnaphthofuran on dehydration, and on oxidation with AgZO it gave an ‘'acid' of
MW about 220 determined by titration. Structures were deduced for these solely from the

structure assigned to the phenol.
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In our hands the hydrolysis yields as major product a phenol apparently identical to Dey's
to which we assign the isomeric structure (5). The phenol is very sensitive to air and acids.
By conducting the hydrolysis under nitrogen and then reducing the pH with carbon dioxide the
phenol could be precipitated in 787 yield. Its m.p. (151-2°%) is higher than reported, but its

oxime, semicarbazone and acetate melt at the temperatures found by Dey. The keto phenol

exists in solution as a 2:1 mixture with its hemiacetal isomer (6). This mixture shows Viax
3220, 1695 cm ' and n.m.r. bands at § 2.27 (MeCO), 4.14 (ArCH,C0), 1.58 (ArOH), 1.85(y_e(|3:8)

s

3.50 (Arquc\), and 3.15 (OH). Dehydration with methanolic HCl gives a methylnaphthofuran,
m.p. 56-57° as Dey said, but proved by its n.m.r. spectrum to be 2-methy1naphtho[2,1—b]furan 7)
1-Methy1naphtho[2,l—ﬁ]furan,m.p. 59-602 has a significantly different spectrum.2
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Oxidation of the ketophenol by Cu(II) and Ag(I) does occur rapidly. Ammoniacal silver
oxide in water under mild conditions gives a silver mirror and a quantitative yield of 1-
pyruvyl-2-naphthol m.p. 172-5° which exists entirély in the hemiacetal form (8). This is
soluble in aq. NaOH a?d the structure is supported by analysis and spectra, Voax 3290 and 1673
cmcl, § 1.68 (s) (Me—Cig, 4.1 (br) (OH), 6.9-8.0 (m) (ArH), and 8.35 (dd) (H-9).

We rationalise the formation of the rearranged skeleton of (5) by a mechanism involving
addition of water (which may also be the first step in the normal hydrolysis to furan acids),

bromide displacement by C-1 of the naphthoxide ion and cleavage of the spirocyclopropanol.
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It is not clear why rearrangement occurs in the case of (3) while the analog of (3) with-
out the methyl group apparent1y3 gives only the normal furancarboxylic acid product, plausibly
by bromide displacement by the oxygen of the naphthoxide analogous to (9). The formation of
the spirocyclopropane (10) has analogy in the formation4 of Feist's acid (11), one of the few

other exceptions.
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The curious oxidation by silver oxide may involve dehydration to an o-quinonemethide,

addition of water and repetition of this sequence.
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Just such a sequence, leading to introduction of OH or OR groups, has recently been reported5
in the DDQ oxidation of molecules containinga p-hydroxyphenylacetone moiety.
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