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Summary: The Claisen rearrangement of ally1 phenyl ethers with exceptionally bulky, oxy- 

genophilic methylaluminum bis(4-bronro-2,6-di-terr-buty$henoxide) (reagent A) is found to exhibit 

an unusual behavior twt observable in the ordinary thermal and LAMS acid-induced rearrangement. 

The Claisen rearrangement of ally phenyl ethers (i.e., the aromatic Claisen rearrangement) has been 

originally effected under thermal conditions (180-200 oC).t More recently, a variety of Lewis acids such as 

BF3-AcOH, BC13, Et2AlCl. TiC4, and (i-FW&TiCl2 have been successfully introduced to accelerate this 

rearrangement under mild conditions?-3 In addition to these procedures, we wish to report an unusual 

behavior on the aromatic Claisen rearrangement promoted by the exceptionally bulky, oxygenophilic 

methylaluminum bis(4-bromo-2,6di-tert-butylphenoxide) (abbreviated to reagent A).6 

(reagent A) 

la : R’SR’IM8 
lb : R’ s bBu; ti = lh 

1c : R’r~~&l 

heat 

R’.R’.yI :87% (2:7) 
rr'.bsu;pr'.tAo : 679b(O:1) 
R’r*R’=a : 53% (1:5) 

377 



378 

0- 
MO rrrgent A 

Me 

- yj_ + -TjJ- (1) 
CHaCIs 

-78’C, 2 h; 40°C, 3 h; -20=X, 1 h : 21% (3:4) 

-2O’C, 3 h; O’C, 12 h; RT, 1 h : om (1:s) 

9- 
MO magant A 

r 

w?Cb 
-2O’C, 3 h; O’C, 4 h 

MO mapant A 

CH&12 

M* -20°C, 3 h; O’C, 4 h 

)” 0 

Me MO magmt A 

CH2Cl2 

-20°C, 3 h; O”C, 3 h 

0’ 
Me 

+ 

Mm magant A 

I - 
CH& 

.20°C, 3 h; O*C, 2 h 

YA 

25oC, 1 h 

0 

R/ 

-0 

magont A 

I - 
WPCl2 

Ma -78=Z, 2-5 h 

0 OH 

0 
MO Me 

Qd I + 

MO 
31% 

0 
R 

Q-f Me 

RIM. :92% 
R I Sink* : 80% 

OH 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 



379 

The thermal rearrangement of crotyl2,4-dimethylphenyl ether (la)7 afforded normal Claisen product, 4,6- 

dimethyl-2-( l-methyl-2-propenyl)phenol (2a) exclusively in high yield. In marked contrast, however, 

treatment of la with bulky aluminum reagent A (2 equiv) in CH2Cl2 at -78 oC for 4 h gave rise to 4-crotyl- 

2,4-dimethyl-2,Scyclohexadienone (Sa) (76%; E/Z = -2:l) as a major product accompanied by 2a (21~4.8 

This result implies that the initial coordination of the ally1 phenyl ether 1 to aluminum reagent A yields the 

sterically more favored complex 4 rather than the alternative 3, thereby providing the preferted formation of 

the dienone 5 by remote transfer of crotyl group. In fact. use of the less bulky dimethylaluminum 4-bmmo- 

2,6-di-tert-butylphenoxide gave a mixture of 2a and Sa (81% combined yield) in a ratio of -1:l. 

Furthermore, inttoduction of bulky terf-butyl substituent at the orrho-position of phenoxy moiety afforded 

dienone Sb (67%; E/Z = 5:2) as a sole isolable product. Switching the solvent from CH2Cl2 to toluene 

significantly lowered the rate of the reaction without any affecting the selectivity. This rearrangement exhibits 

the moderate substituent effect in the aromatic moiety as oberved in the rearrangement of lc.7 

With such informations on the organoaluminum-promoted Claisen rearrangement at hand, we have further 

studied the substituent effect in the allylic as well as phenyl system of the substrates on the course of the 

rearrangement using other allylic phenyl ether derivatives (eq l-7). Less substituted allylic systems such as 

ally1 and methallyl groups favored the alkylation at the less substituted or&-position of 2,4dimethylphenol 

(eq 1 and 3). 2,6-Dimethylphenyl ether substrate transformed to par&allylated phenol exclusively (eq 4). In 

contrast, 2,4,6-trimethylphenyl ethers favor the formation of dienone products (eq 2 and 5). Use of more 

substituted allylic systems (e.g., prenyl or geranyl) in the 24dimethylphenyl ethers predominated the 

dienone formation by stabilization of cationic intermediates (e-q 6 and 7). As a whole, orrho-alkylated 

phenols and dienones formation would be interpreted for by a concerted and ionic mechanism, respectively. 

Another intemsting feature is the organoaluminum-promoted rearrangement of simple ally1 phenyl ethers of 

type 6 and 7, in which the remote transfer of the prenyl moiety is again observed in view of exceptionally 

bulky aluminum reagent A to furnish the para-substituted phenols 8 and 9 with high selectivity. Notably, the 

thermal rearrangement of phenyl pretty1 ether (6) gave rise to a 1:l mixture of 8 and 2-(1.2~dimethyl-2- 

propenyl)phenol and the selective formation of 8 has not been attained satisfactorily by the use of 

conventional Lewis acids.5 
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