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Summary: Treatment of the w-alkenyl substituted cyclohexane-1,3-dione 

en01 derivatives (l),(ll), and (13) with rhodium trichloride trihydrate 

leads to the corresponding resorcinol derivatives (2),(12), and (15) 

respectively. By contrast, the RhC13.3H,0 catalysed isomerisations of 

the related enol ethers (5) and (9) instead produce the dienones (6) 

and (10) respectively. 

substituted resorcinols are used widely in synthesis, and a number of 

methods are available for their preparation1r2. In connection with investi- 

gations of the synthesis of aromatic compounds from aliphatic and alicyclic 

precursors we have examined the rhodium catalysed isomerisation of some 

w-alkenyl substituted cyclohexane-1,3-dione enol derivatives3. In this 

Letter we summarise the outcome of this study, and show how rhodium trichloride 

trihydrate catalysed isomerisation of the 6- and 5-alkenyl substituted 

derivatives (1) and (13) provides a practical route to the corresponding 4- 

and 5- alkyl substituted resorcinols (2) and (15) respectively4. 

In a typical procedure, a solution of 3-methoxy-6-(prop-2-enyl)cyclohex- 

2-enone(1J5 (2.7mmol) in methanol (10 ml) was heated under reflux in a 

nitrogen atmosphere for 24 h, in the presence of RhC13.3H20 (20% ; 0.54mmol). 

The cooled mixture was then filtered through a short column of alumina to give 

an approximate 1:l mixture of the mono-(2) and di-methyl ethers (3s) of 

I-;-propyl resorcinol in a combined yield of 81%; the phenol (2) was easily 

separated by extraction with aqueous sodium hydroxide solution, and showed 

spectral data identical to those of an authentic sample6. Both the yield and 

proportion of (2) and (3~) produced from the isomerisation of (1) were found 

to be sensitive to changes in reaction conditions (i.e. temp., time, solvent, 

mole ratio of catalystJ7. Thus, under the aforementioned conditions in ethanol 

as solvent, only the resorcinol diethyl ether (3b); 67%) was produced. In 

addition, treatment of the en01 ether (1) with 5% RhCl3.3H20 in refluxing 1:l 
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chloroform-ethanol led to none of the corresponding resorcinol. Instead, a 

4:1 mixture of E-E-isomers of the isomeric conjugated dienone (4) was isolated 

(65%). The structure of the dienone followed from spectral data: Xmax(EtOH) 

278nm, vmax (CHC13) 1655, 1620, 1585 cm-'; 66.41, 6.2 (t,J6, :CgCH2-, two 

isomers), 5.25, 5.2 (:CH), 3.9 (q,J7, 0CHPCH3), 2.1-2.8 (m, 6H), 1.2 -1.4 

(overlapping t, J clr 7, :CHCH2CH3), 1.1 (t, 27, OCH2CX3): Gcarbon (major 

isomer) 199.1, 169.7, 134.2 (d), 128.1, 102.4 (d), 64.2 (t), 36.5 (t), 23.7 (t), 

21.4 (t), 14.1 (q), 13.7 (q) p.p.m. In an analogous5manner, the RhC13'3H20 

catalysed (20%) isomerisation of the enol ether (5) containing a longer 

w-alkenyl side chain, in methanol, led to a similar mixture of z- and E-isomers 

of the dienone (6) (58%).e We ass- that the differing results obtained with (1) 

and (5) under the various reaction conditions are associated with rapid acid- 

catalysed enol ether equilibration i e (7+(8),b -. ro ucing d the isomers (8)lcompared 

to slow double bond migration in the starting enol ethers (1) and (5); this is 

particularly likely in the case of (5) where four successive double bond 

migrations are implicated in the formation of (6). Some support for the above 

proposal came with the observation that both of the enol ether isomers (95) 

and (9b) 5 corresponding to (1) and (51, also gave (Q 50%) the isomeric dienones 

(105) and (lob) c-6) respectively on treatment with RhC13.3H20 in methanol; we 

were unable to obtain evidence for the co-formation of resorcinol derivatives 

from this study. 

The problem of enol ether equilibration in (51, promoting the formation 

of (61, was overcome when the corresponding enol acetate (1115 was treated with 

RhC13.3H20 (20%) in methanol. This isomerisation instead led to the resorcinol 

derivative (12) (56%le, whose formation was accompanied by only a small amount 

of (6) (< 5%). Presumably in this instance, the ester hydrolysis and enol ether 

formation processes, leading to the stable dienone (6) are slow compared to 

the rhodium catalysed migration of the w-double bond in (11) into the 6-ring 

exo-position. 

Treatment of 5-(but-3-enyl)-3-methoxycyclohex-2-enone(13)5 with RhC13.3H20 

(20%) in methanol led to its smooth isomerisation to a 1:l mixture of mono-(152) 

and di-methyl ethers (15b) (70%) of 5*_-butylresorcinol. The efficiency with which 

the isomerisation is accomplished probably reflects the facility with which (14) 

aromatises in comparison with (6). 

Not unexpectedly, the 2-(prop-2-enyl) substituted enol ether (16) failed 

to produce any aromatised product on treatment with RhC13.3H20 (9%). Instead, 

a range of other products was produced, only one of which was fully characterised. 

This was the product (18)*expected from addition of methanol to the alkene (17) 

resulting from simple double bond migration in (16). 
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