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A new reducing agent, sodium diisobutyl-t-butoxyalumi-
num hydride (SDBBA), easily prepared by addition of sodium
t-butoxide to DIBALH in THF at 0 �C or room temperature,
readily reacts with representative esters to give the correspond-
ing aldehydes in very good yields under mild conditions (0 �C).

Partial reduction of ester to aldehyde is one of the most
important and highly desirable methods in organic synthesis,
and a large number of reducing agents for this purpose have
been reported. Among them, diisobutylaluminum hydride
(DIBALH),1 which is commercially available, is used as one
of the most popular reducing agents. However, the yields of
aromatic aldehydes (48–70%) are considerably lower than those
of aliphatic aldehydes (80–88%) and this reagent requires a very
low temperature (�78 �C). It has also been reported that several
substituted metal hydrides for partial reduction of esters, such as
lithium tri-t-butoxyaluminum hydride (LTBA),2 bis(4-methyl-1-
piperazinyl)aluminum hydride,3 and sodium diethylpiperidino-
hydroaluminate (SDP A),4 can be used. Of these reagent, LTBA
can be applied only for phenyl esters and bis(4-methyl-1-piper-
azinyl)aluminum hydride required elevated reaction temperature
(65 �C). Additionally sodium diethyldihydroaluminate (SDDA),
which is the precursor for synthesis of SDPA, is not commercial-
ly available. And, also these reagents cannot achieve very gener-
al reduction of both aliphatic and aromatic esters.

Recently, we have reported that lithium diisobutylpiperidi-
nohydroaluminate (LDBPA) was readily prepared by the reac-

tion of lithium piperilide with DIBALH and exhibits excellent
reducing ability of various aromatic nitriles5b and tertiary ami-
des5c to the corresponding aldehydes in almost quantitative
yield. However, the LDBPA was less effective for the partial
reduction of esters (47–83%)5a than other carboxylic acid
derivatives such as nitriles and tertiary amides. In the course
of our program for developing a new and better selectivity for
the partial reduction of esters to aldehydes than LDBPA,
we found that sodium diisobutyl-t-butoxyaluminum hydride
(SDBBA)6 easily prepared from commercially available
DIBALH smoothly reduced esters to aldehydes in very good
yields at 0 �C. Herein, we wish to report a new alternative and
efficient method for partial reduction of esters to aldehydes by
SDBBA under mild conditions.

SDBBA was easily prepared by reacting an equimolar
amount of sodium t-butoxide with DIBALH in THF at 0 �C
or room temperature (Scheme 1). Next, we examined partial
reduction of representative aromatic and aliphatic esters, such
as ethyl benzoate (Entry 1 in Table 1) and ethyl hexanoate
(Entry 13 in Table 1), with SDBBA in THF at 0 �C. The
reduction of these esters provides corresponding aldehydes
in very good yields in 6–12 h. Thus, we applied SDBBA for
the synthesis of aldehydes from various esters. The results for
representative esters are summarized in Table 1.

As shown in Table 1, ethyl benzoate was smoothly reduced
to produce benzaldehyde in 84% yield (Entry 1 of Table 1).8

Under identical conditions, reduction with DIBALH itself
provided only benzyl alcohol (Entry 2 of Table 1). The case of

Table 1. Yields of aldehydes in the reduction of representative esters with SDBBA at 0 �C7

Entry Ester Product
Reaction condition

Yield/%a

H�/Ester Time/h

1 Ethyl benzoate Benzaldehyde 1.2 6 34
2 (1.2) (6) (0)b

3 Isopropyl benzoate Benzaldehyde 1.5 24 85
4 Ethyl 4-fluorobenzoate 4-Fluorobenzaldehyde 1.2 6 91
5 Methyl 3-chlorobenzoate 3-Chlorobenzaldehyde 1.2 6 91 (79)c

6 Ethyl 2-bromobenzoate 2-Bromobenzaldehyde 1.2 6 91
7 Ethyl 4-bromobenzoate 4-Bromobenzaldehyde 1.2 6 92
8 Ethyl 4-nitrobenzoate 4-Nitrobenzaldehyde 1.2 6 90 (77)c

9 Ethyl 2-toluate 2-Methylbenzaldehyde 1.2 6 83
10 Ethyl 4-methoxybenzoate 4-Methoxybenzaldehyde 1.2 24 73
11 Ethyl 2-naphthalate 2-Naphthylaldehyde 1.2 1 89
12 Ethyl 2-furoate 2-Furoylaldehyde 1.2 1 83
13 Ethyl hexanoate hexanal 1.2 12 91
14 Isopropyl hexanoate hexanal 1.5 12 94
15 Ethyl undecanoate Undecanal 1.2 12 93
16 Ethyl cyclohexanecarboxylate Cyclohexanecarboxaldehyde 1.2 12 81

aYields were determined by GC. bYields obtained with DIBALH alone are shown in parentheses. cIsolated yields.
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isopropyl benzoate needed a larger amount of hydride (1.5
equiv.) and a longer reaction time (24 h) than unhindered esters
such as ethyl benzoate, presumably due to the bulky isopropyl
group (Entry 3 in Table 1). Also, esters of electron-withdrawing
substituents such as ethyl 4-fluorobenzoate, methyl 3-chloroben-
zoate, ethyl 2-bromobenzoate, ethyl 4-bromobenzoate, and ethyl
4-nitrobenzoate, and electron-donating substituents such as ethyl
2-toluate and ethyl 4-methoxybenzoate were readily reduced to
the corresponding aldehydes in 73–92% yields (Entries 4–10
of Table 1). Among them, the reduction of ethyl 4-methoxyben-
zoate required a longer reaction time (24 h) than that of common
esters. This may be attributed to the strong electron-donating
effect of the methoxy group. Reduction of other aromatic esters
such as ethyl 2-naphthalate, a poly-aromatic ester and ethyl 2-
furoate, a heterocyclic ester gave the corresponding aldehydes
in 89% and 83% yield, respectively (Entries 11 and 12 in
Table 1). Furthermore, aliphatic esters such as ethyl hexanoate,
isopropyl hexanoate, ethyl undecanoate and ethyl cyclohexane-
carboxylate were smoothly reduced to the corresponding alde-
hydes under the same reaction conditions in 81–94% yields
(Entries 13–16 in Table 1).

In summary, we easily prepared SDBBA by reacting com-
mercially available DIBALH with sodium t-butoxide. Further-
more, we have established a convenient method for the conver-
sion of esters to corresponding aldehydes in very good yields by
the new reducing agent (SDBBA). Especially, this reagent has
the great advantage that this aldehyde synthesis can be carried
out at 0 �C instead of a very low temperature (�78 �C) or a
very high temperature (reflux) and it can achieve very general
reduction of both aliphatic and aromatic esters in very good
yields. Therefore, SDBBA is believed to be a reagent of choice
for the synthesis of aldehydes from esters, instead of DIBALH,
LDBPA, and other reducing agents.
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