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The [Rh(CO)2C112-catalyzed addition of methanol to 7-oxabicyclo[2.2.llhepta-2,5-dienes to form 

cis-substituted methoxycyclohexadienolsl#' appears to proceed through initial complexation of rho- 

dium with the diene system.' Nonetheless, the reaction raises the interesting question whether 

[Pb(CO)zCllz would promote the addition of methanol to oxepin-benzene oxide (4) since the nucleo- 

philic addition in methanol proceeds very slowly even in the presence of excess methoxide ion.' 

Other workers have observed that 2,7-dimethyloxepin (8) is quantitatively deoxygenated to g- 

xylene in the presence of catalytic amounts of IRh(CO)rC112 or Rh(butadiene)rCl at 80" or [F&I- 

(ethylene)rClJr at 120°.s Benzene and phenol are the rmjor products from the iron carbonyl- 

catalyzed reaction of oxepin-benzene oxide.6 Arene oxides have also been deoxygenated with Cr(CO)r- 

(NH,) 3, triphenylphosphine, and platinum.' Vogel and coworkers have observed that [Rh(CO)rCllr or 

Pt(CsHsCN)zClz in C6H6 or CDClr isomerises 3-oxaquadricyclane 1 to oxepin 2 and other products; and 

in the presence of Ph' complexes at 40-60". 2 deoxygenates slowly to afford 2. 8 

COzNe Me lie 
1 2 3 - 

In view of the above, we decided to investigate the [Rb(CO),C112-catalyzed reaction of several 

oxepin-benzene oxides in CDC13 and methanol. The results are sununarized in Table 1. 

Grigg and coworkers have suggested that Phi catalyzed reactions of epoxides might involve a 

one- or two-step oxidative process, l6 but the Rh' catalyzed reaction of vinyl epoxides to unsatur- 

ated aldehydes was interpreted in terms of WI acting as a weak Lewis acid.'7 The reaction of 4 in 

CDC13 proceeds rapidly at room temperature to afford complete conversion to a 1:l mixture of phenol 

and benzene. Even at -40° the reaction is complete within 20 min and affords a 2:l mixture of 

phenol and benzene, respectively. The reaction is interpreted in terms of the sequence in Scheme I 

involving Lewis acid catalysis, 4+14+15, and subsequent closure to the metallooxacyclobutanene8 16 --- - 

which fragments to form benzene and the Rb 
III 

oxide which undergoes migratory insertion to a CO 
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Table 1: Reaction of Arene Oxides Catalyzed by 20 mole % [Ph(CO)~C1lrgat Room Temperature 

Reaction 

Time, min Products 
a 

Arene Oxide Solvent 

cDC13 50% phenol 

50% benzene 0 
7 

0 

\ 
4 - 

4 - 1 35% phenol 

58% benzene 

7% trans-6-methoxycyclohexa-2,4-dien-l-01 (11)' 

C&OH 

03 
10 

1’ 0 
r, 

1 89% 1-naphthol 

11% naphthalene 

CM313 

CH,OH 10 50% 1-naphthol 

50% trans-1-hydroxy-2-methoxy-1,2-dihydro- 

naphthalene (12)" - 

6 - 

30 82% 9-phenanthrol 

18% phenanthrene 

60 CH,OH 50% 9-phenanthrol 

<l% phenanthrene 

50% trans-9-hydroxy-lo-methoxy-9,10-dihydro- 

phenanthrene (13) l3 

7 

OD \ 
7 

cDC13 10 100% indane 

L 

,‘=3 ’ 100% o-xylene cEC13 

6 I- - 
8 'CHa - 

cDC13 10 100% naphthalene 14 

a3 ’ I \ \ 
9 

3 100% g-butyl bensoate 
c-BuO 

CM313 

a Products were identified by comparison of nmr and ir spectra and glpc retention times with 

those of authentic samples. yields were determined by quantitative glpc or nmr integration. 
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