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crystal X-ray analysis determined the absolute configuration to be cis-(1R,2S).

Acknowledgement.- We thank Dr. Jon Bordner of Pfizer Central Research for the X-ray crystal
structure analysis of the title compound salt.
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The Fries rearrangement may proceed via an intramolecular,' intermolecular® or partially
inter- and intramolecular mechanism.? Crossover experiments support multiple mechanistic path-
ways.* The acetyl group migrates to ortho and para positions, while the benzoyl group moves
predominantly to the para position.® It is difficult to prepare 2-benzoyl-1-napthanol® and 2-acetyl-
and 2-benzoyl-1,5-dihydroxynapthalene. The present communication describes suitable conditions
which give crossover products, exclusively. We have successfully synthesized 2-benzoyi-1-
napthanol- and 2-acetyl-1,5-dihydroxynaphthalene in less time and good yields. Aromatic esters
such as phenyl benzoate do not undergo rearrangements with BF,setherate; however, when an
active phenolic compound such as phenol, hydroquinone, resorcinol, phloroglucinol, 1-naphthol, 2-
naphthol and 1,5-dihydroxynaphthalene is added, the acetyl or benzoyl group migrates from the
corresponding esters to the more active aromatic ortho position of the phenolic compound to give
the corresponding crossover products.
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The reaction does not proceed with esters of aliphatic acids or when BF,+etherate is replaced by
other common Lewis acid catalysts, When the crossover experiments are carried out between 1-naph-
thyl acetate (6) and 2-naphthol or between 2-naphthyl acetate (8) and 1-naphthol, both intramolecular
and intermolecular rearranged products, i. e. (Sa) and (7), are obtained, but the predominant product is
the intermolecular rearranged one because both 1- and 2-naphthols have active ortho positions.

However, when the reaction is carried out in the presence of a phenol with esters of a more
active phenols, e. g. 2-naphthyl or 1-naphthyl acetate, only intramolecular rearranged products are
formed. This may be explained because the 1- or 2-naphthyl radical or ion intermediate is more reac-
tive than the phenyl radical or ion. Thus, the crossover experiments may be synthetically useful when
a compound cannot be easily acetylated or benzoylated. The yields of the crossover products are good
compared to the products obtained by Fries migration.
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EXPERIMENTAL SECTION

Mps. are uncorrected. IR spectra were recorded on a Shizmadzu IR 435 spectrometer (Nujol cm!).
PMR spectra were recorded on a Perkin Elmer R-32 (90 MHz) spectrometer using TMS as internal
standard.

General Procedure.- To a solution of 0.1 mo! of the substrate (1a-d, 4a-c) in sodium-dried benzene
(20 mL), were added the ester (0.3 mol) and BF3oelherate (8-10 drops). The solution was refluxed for
3 hrs and filtered; the solvent evaporated on a rotary evaporator. The residue was chromatographed on
silica gel. The products were eluted with petroleum ether and subsequently with increasing percent-
ages of benzene. Further purification of the products was carried out by preparative TLC using
benzene as solvent. The products (3h, Se, 5f) were identified by their respective spectral data. Se (Mp.
270°), IR (Nujol): 1300, 1360, 1400, 1480, 1560, 1595, 1615, 1755, 3300 cm. 'H NMR (CDCl,): §
13.8 (s, IH, OH), 8.1 (d,J = 8 Hz, IH, C;-H), 7.9 (d, J = 8 Hz, IH, C,-H), 7.2-7.5 (m, 3H, C, ; , H’s),
2.7 (s, 3H, COCH,). 3h (mp. 165°), IR (Nujol): 1390, 1460, 1690, 3400, 3600 cm™'. 'H NMR
(CDCl,): 3 11.8 (s, LH, chelated OH), 8.3 (s, 2H, C, { H's), 7.0-7.4 (m, 5H, C/Hy). 5f (mp. 167°), IR
(Nujol): 1260, 1380, 1460, 1700, 2900 cm’’. 'H NMR (CDCL): & 10.4 (bs, 1H, OH), 8.2 (mixed d. J =
8 Hz, 2H, CS,B'H’S)’ 7.5 (m, 3H, C4'6'7-H’s). 7.2 (m, 5H, C6H5). The known products were also
compared with the authentic samples.’
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Our need for 2,4-dimethoxyphenylacetic acid (2,4-DMPA, 3) revealed the absence of a conve-
nient preparation and spectroscopic data for this compound in the literature. Indeed, the procedure of
Snook! always gave 3 in yields ranging from trace amounts to 20% and when the reaction was
repeated following Buess’ conditions' a mixture of 2,4- and 2,6-DMPA was obtained. An attempt to
prepare the title compound following the Prevost conditions® by treatment of 2,4-dimethoxyacetophe-
none (1) with iodine and silver nitrate in refluxing methanol gave an 80% yield of 2,4-dimethoxy-5-
iodoacetophenone. The Kindler modification of the Willgerodt reaction® afforded a mixture of 2,5-bis-
(2,4-dimethoxyphenyl)thiophene (56% yield) and 2,4-DMPA (30% yield). We now describe the
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