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Summary: The regioselective preparation of 2,4-substituted-naphth-1 -ok via a variant of the dienone-phenol 
rearrangement is described. 

The regiocontrolled preparation of polysuhstituted aromatic rings has long been of interest. Notable recent 

advances in this area include the selective elaboration of existing ringst and the ingenious use of aliphatic or 

alicyclic precursors.2 In preparing substituted polycyclic aromatic compounds3 by standard HI reduction4’ (e.g. 

1 to 2), we noted the persistent formation of small amounts of phenolic by-products (3). With only minor 

changes in reaction conditions, however, it was found that the naphtho13 is the sole product. These conditions, 

described below, provide a simple and regioselective approach to such 2, 4-alkyl- or aryl-naphtbols that is 

complementary to existing methods. 
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preparation of the precursor 1 consists of initial mono-protection of 1,4-naphtboquinone as the a-siloxy 

nitrile (1.3 eq. TMSCN, cat. PhjP, CHzClz, 0 0 C, 2 h) followed by addition of the appropriate alkyl- or 

aryllithium (1.3 eq., THF, -78 0 C, 1 h), and finally deprotection (1 eq. AgF, 10% aqueous THF, room 

temperature, 0.5 h) to give the mono-addition product in good yields.56 Addition of a second organolithium (3 

eq., THF, -78 OC, 1 h, aqueous NH&l quench) yields the corresponding dial 1.7 In most cases, including 
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those in whieh the R groups of the diol are identical (Table), addition of the nucleophiles to the unprotected 

quinone results in’ lower yields (15-30 %) than when the TMSCN/Ph3P protection sequence is employed. 

Reduction of the diol 1 with aqueous HI in THF4 (path a) gives the expected l&disubstituted naphthalene 

skeleton 2. However, employing benzene or acetic acid as solvent under similar acidic conditions* gives the 

corresponding 2,4-disubstituted-naphth-l-01 3, presumably via a dienone-phenol type mechanism,9~Iu i.e., 

protonation followed by loss of water, R group migration, and enolization to the naphthol. The reason for the 

dramatic solvent dependency of this reaction is still unclear, but it allows essentially complete control of the 

product distribution. 

For symmetrical diols (Table, entries l-4). the rearrangement can proceed to give only a single phenolic 

product, in which the 2- and 4positions are substituted equivalently. A mote interesting situation arises when the 

starting material is an unsymmetrically substituted diol (Table, entries 5-8). In these cases, there are two possible 

dienone-phenol type rearrangements, each giving a different regioisomer. For example, rearrangement and 

aromatization of the s-butyl/methyEsubstituted diol (Table, entry 6) gives an approximately 6: 1 mixture in which 

the predominant product arises from selective migration of the s-butyl group in the reatrangement. 
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Either of two factors could, in principle, control the regioselectivity of this process: (1) the relative rate of 

formation of the initial carbocations (i.e. preferential formation of the more stable cation followed by migration of 

the allylic R group), or (2) the relative migratory aptitudes of Rl and Rz (after rapid reversible carbocation 

formation). In the cases examined, phenyl, s-butyl, and n-butyl subs&rents migrated preferentially compared to 

methyl. Likewise, phenyl migration was preferred to n-butyl (Table, entry 7). These migratory aptitudes are the 

same as those for the simple dienone-phenol rearrangement, in which alkyl group migration (rather than 

carbocation fotmation) has been shown to be rate determining, 11 and further are consistent with case (2) above but 

not case (1). Although the ratios (Table, entries 5-8) are modest, the isolated yields of the major products are 

good in most cases and the isomers are easily separable by flash or radial chromatography.l* 

The structural assignments of all regioisomeric pairs were made by difference NOE measurements (500 

MHz). For example, the major naphthol obtained from the rearrangement of the s-butyl/methyl-substituted diol 

(Table, entry 6), gives unambiguous NOE effects (benzene-de) in the following experiments: (a) irradiation of the 

C(1) OH proton (6 4.61) results in the enhancement of the C(8) peri proton (6 8.15), (b) irradiation of the 

benzylic methine proton (6 2.66) gives enhancement at both the C( 1) OH proton and the C(3) proton (6 7.07) 

and (c) irradiation of the benzylic methyl group (6 2.43) exhibits an effect at the C(3) proton as well as the C(5) 
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peri proton (6 7.79). Such enhancements are clearly consistent with s-butyl migration. Conversely, for the 

minor regioisomer, irradiation of the benzylic methine group (6 3.32) gives an NOE enhancement (benxene-de) at 

the adjacent C(5) pen’ proton@ 7.99). 

This methodology provides an operationally simple method for the preparation of 2,4-substituted-1-naphthols 

from commercially available starting materials, affording a regioselective route. to potential 5lipoxygenase 

inhibitorst3 as well aromatic sesquiterpenes isolated from the Heterotheca species.t4 

TABLE. NAPHTHOL FORMATION FROM SYMMETRICALLY AND 
UNSYMMETRICALLY SUBSTITUTED NAPHTHOQUINONE DIOLS. 

based on isolated yields b determined by ‘H NW 
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