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Very recently, we reported that A/-isopropoxydiisobutyl- 
alane (DIBAOTr) reveals an excellent stereoselectivity in 
the reduction of representative cyclic ketones in ethyl ether 
at 25° to provide the corresponding thermodynamically 
more stable alcohols.1 In this report, we examined only the 
reaction in which an equimolar mixture of reagent and 
ketone is involved. However, we soon realized that, like tri
isobutylaluminum (TIBA),2 the isobutyl group of DIBAOTr 
is also involved in this reduction. Thus, when 2 equiv of 
ketone was treated with 1 equiv of DIBAOTr in refluxing 
ethyl ether, the first equiv of ketone was reduced readily 
and the second one was also reduced in a relatively slow 
rate. This apparently improves the procedure appeared in 
the previous report.1 Herein we describe an improved pro
cedure for reduction of cyclic ketones to thermodynamically 
more stable alcohols using DIBAOTr.

The reactivity of DIBAOTr in a half stoichiometric 
amount toward representative cyclic ketones under reflux in 
ethyl ether and the isomeric ratio of the product mixture are 
summarized in Table 1.

When the reduction of excess cyclic ketone with the 
reagent was carried out at 25°, 1 equiv of ketone was reduc
ed in a relatively fast rate but the reduction of further equiv 
of ketone was insignificant, indicating the involvement of 
o미y the isopropoxy moiety of DIBAOTr in this reduction. 

However, when the reduction was repeated in refluxing 
ethyl ether, the unreacted ketone was also reduced slowly. 
Finally, all of the cyclic ketones examined, with the ex
ception of camphor, underwent complete reduction with a 
half stoichiometric amount of DIBAOTr in 10-15 days. 
Camphor is resistant to reduction under the reaction con
ditions.

The most interesting feature of the Table is that the 
stereochemistry of reduction with DIBAOTr is apparently 
dependent on the reaction time, as described in the previous 
paper.1 The stereoselectivity increases consistently with in
crease of reaction time to afford the thermodynamically 
more stable isomer alcohols exclusively (Eq. 1).

fK 05 egv DIBAO'Pr,

reflux, 7 d 、匸^ ⑴

98 % trans
100% total yield

This seems to be a phenomenon that must rise where the 
thermodynamically less stable alcohol isomer, one of the 
two isomers produced by reduction with DIBACXPr, is con
verted to the more stable one by thermodynamically con-
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Table 1. Stereoselective Reduction of Excess Cyclic Ketones 
with A/-Isopropoxydiisobutylalane (DIBAOTr) in Ethyl Ether 
under Reflux*1

Reaction Ratio 
time (d)

2-methylcyclohexanone

3-methylcyclohexanone

Ratio of more 
stable isomer 
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Yield of 
alcohol (%)h
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"A 1:2 ratio for reagent to ketone was utilized. h Analyzed by 
GC.

4-methylcyclohexanone 92 87
3 93.5 94
5 94 97
7 95 98

10 97 100
4-tert-butylcyclohexanone 1 91 82

3 94.5 94
5 97 97
7 98 >99.9

10 98 100
3,3,5-trimethylcyclohexanone 1 93 78.5

3 94 89
5 94.5 90
7 96 97

10 98 100
norcamphor 1 68 58

3 81 73
5 86 80
7 89 95

10 91.5 98
15 92 100

camphor 1 35 2.5
3 37 5
5 49 6
7 42.5 6.5

10 56 10.5
15 69 20

trolled isomer equilibration via a Meerwein-Ponndorf-Ver- 
ley type reduction? The difference between this system 
(ketone: reagent=2:1) and the previous system (ketone: 
reagent=l: 1) is that which moiety in DIBAOTr is par
ticipated in the isomer equilibration. This system involves 
one isobutyl group as well as the isopropoxy group; only 
the isopropoxy moiety is involved in the previous case. A 
similar time dependence was also reported by Haubenstock 
and Davidson as observed in the reduction of excess of 3,3, 
5-trimethyl・cyck)hexamme with UBA.3

The following procedure was used to explore the 
stereoselectivity of this reagent. In a pre-dried 50-mL, round
bottom flask was placed 5.0 mL of a 2.0 M solution of the 
reagent in ethyl ether (10.0 mmol). To the flask was added 
10 mL of 2-methylcyclohexanone solution in ethyl ether 
(2.0 M, 20.0 mmol), and the reaction mixture was heated to 
be under gentle reflux with stirring. After the appropriate 
time intervals, the reaction aliquot was withdrawn and then 
quenched by addition of 3 N HC1. The aqueous layer was 
saturated with MgSO4 and the organic layer was dried over 
anhydrous K2CO3. The isomeric ratio of alcohol product 
analyzed by GC using a capillary column are listed in 
Table 1.
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