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Abstract

When trans-stilbene oxide and methylaluminum bis(2,6-di-tert-butyl-4-methylphenoxide) (abbreviated as MAD) (20 mol%)
were allowed to react in CH,Cl, solvent, the rearranged aldehyde, diphenylacetaldehyde (6) (3 mol%) and the epoxide
rearrangement-Tishchenko reaction product, 2,2-diphenylethyl 2,2-diphenylacetate (7) (90 mol%) were produced. The reaction
using methylaluminum bis(4-bromo-2,6-di-tert-butylphenoxide) (abbreviated as MABR), dimethylaluminum 4-bromo-2,6-
di-tert-butylphenoxide (abbreviated as DABR), and dimethylaluminum 2,6-di-tert-butyl-4-methylphenoxide (abbreviated as
DAD) as a catalyst also gave aldehyde 6 and carboxylic ester 7 with low selectivity. The rearrangement-Tishchenko reaction of
aromatic epoxides such as styrene oxide derivatives with a MAD catalyst afforded a good yield of the corresponding carboxylic
esters, although various aliphatic epoxides were quite unreactive. A mechanism for this transformation can be proposed as
follows. The first step is a Lewis acid-base complex formation between an epoxide and an organoaluminum catalyst. The
corresponding rearranged aldehydes are then formed by an intramolecular rearrangement of the Lewis acid-base complex, and the

subsequent Tishchenko reaction of the aldehyde gives the corresponding carboxylic esters via a six-membered transition state.
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Table 1. Reaction of trans-stilbene oxide with Lewis acid catalysts®

- Conditions Yield (mol%)”)
Entry Lewis acid ©C, hy?) —
1 MABR -20,0.2 95 0
2 MABR 20, 0.5; rt, 1 68 18
3 MAD -20,0.2 11 86
4 MAD -20,0.5; rt, 0.5 3 90
5 2 -20,0.3 8 84
6 2 rt, 0.5 20 40
7 MAPH rt, 0.5 52 0
8 3 rt, 0.5 70 0
9 4 rt, 1 31 0
10 DABR rt, 0.5 66 22
11 DAD rt, 0.5 43 36
12 DAPH rt, 0.5 87 0
13 5 rt, 0.5 96 0
14 Me;Al -20,0.5; rt, 1 76 0
15 (i-Bu);Al -20,0.5; rt, 1 17 1
16 Me,AlICl -20,0.5; rt, 1 90 0
17 EtAICI, -20,0.5; rt, 1 99 0
18 AlCl, -20,0.5;rt, 1 85 0
19 BF;* OEt, -20,0.5;rt, 1 91 0
20 HfCl, -20,0.5; rt, 1 99 0
21 SnCly -20,0.5;rt, 1 89 0
22 TiCl, -20,0.2 3790
23 ZrCly -20,0.5; rt, 1 80 0

a) The reaction was carried out in CH,Cl, using 20 mol% Lewis acids
under the indicated conditions. /) rt : room temperature. c¢) Isolated
yield. d) 58 mol% chlorohydrin was formed as a major product.
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Table 2. Epoxide rearrangement-Tishchenko reaction with methylaluminum catalyst MAD®

Entry  Epoxide C((Z,rédlﬂ)%?s Products Yield (mol%)°)
Ph Ph
I pp<UPh 20,051,055 AN Oy o) CHO 90/3
2 20, I;1t, 1 87/8
3 0 20, 11t 19 J\WO 32/41
HEISS it, 19 O Ph>‘ CHO 76/9
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6 . 0 20, 1;1t, 1 Ph N OSph Ph)—CHo 94/5
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0 o
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O
Q o
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9 o
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O
0 o
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13 OO 220, 11, 1 OO CHO 95/4
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0/00
O‘CHO 38/10

0/0"
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a) Unless otherwise noted, the reaction was carried out in CH,Cl, using 20 mol% MAD under the indicated conditions.
b) rt : room temperature. c¢) Isolated yield. d) Use of 20 mol% MABR. ¢) Use of 20 mol% DABR. f) Use of 20
mol% DAD. g) Use of 100 mol% MAD. /) 8 mol% rearranged ketone was also obtained. i) 40 mol% epoxide was
recovered. j) 79 mol% epoxide was recovered. k) 15 mol% epoxide was recovered. /) 49 mol% epoxide was recovered.
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