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The wide interest in amino alcohol functionality, as found 
in chiral auxiliaries and ligands, and in various bioactive 
compounds, has resulted in numerous synthetic strategies for 
this important class of compounds.1 Our recent contributions 
in this field include the preparation, from tartrate diester, of 
O(1丿-benzyl-N(2)-Boc-O(3)-benzoyl-O(4)-TBDMS-protected 
2-amino-1,3,4-butanetriol (2), an orthogonally protected 
syn-2-amino-1,3,4-butanetriol, which we have proposed as a 
general building block for syn-amino alcohol compounds.2 

The proposition has been fulfilled in its use for our formal 
synthesis of statine.3

A glance at our statine synthesis reveals the utility of the 
building block 2 as well as its limitations (Scheme 1). The 
scheme entailed straightforward carbon-chain extensions at 
the C-1 and C-4 of the four-carbon unit; the amino alcohol 
portion of the building block was simply and passively 
transferred to the final product, with its stereochemistry 
intact. Thus, the compound 2 may be viewed as a synthetic 
equivalent for internal syn-amino alcohol synthon, with the 
orthogonally protected hydroxyl groups at the C-1 and C-4 
separately conferring the electrophilicity to both the termini, 
necessary for regioselective C-C bond formations (and 
nothing else).

While the compound 2 fulfilled its promise as a general 
syn-amino alcohol building block, as demonstrated in our 
synthesis of statine, it was envisaged that a higher oxidation
state function at either terminus would provide an opportunity 
for richer chemistry - a chain elongation and functionalization, 
for example - and in such a case, the amino alcohol portion 
could assume a more active role, such as controlling the 
stereochemistry during the functionalization. As the C-1/C-4 
protected alcohol functions had been derived from the 
corresponding esters in the course of the preparation of the 

building block 2, some of the synthetic intermediates leading 
to the compound 2 could be employed as useful precursors 
for the stereoselective synthesis of more highly functionalized 
amino alcohol compounds, such as amino diols. The 
feasibility of this approach is demonstrated in our synthesis 
of (2S,3R,4S)-2-amino-1-cyclohexyl-6-methylheptane-3,4- 
diol, also known as the Abbott amino diol (Scheme 2).4 The 
triply stereogenic amino diol compound is a core unit often 
found in renin inhibitors and is thought to be a transition 
state mimic of the peptide bond scission.5

One of the key steps in the preparation of the building 
block 2 was a chelate-controlled regioselective reduction of 
the ester group adjacent to the nitrogen. That yielded the 
hydroxyl group (the "C-1” of the compound 2), which was 
then benzyl-protected (5). The remaining ester function at 
C(5) (oxazolidinone numbering) was therefore the possible 
site for further exploitations.

The ester group was hydrolyzed and the carboxylic acid 
was converted to the Weinreb’s amide (6).6 Reaction of 6 
with iBuMgCl yielded the desired isobutyl ketone (7). Thus, 
a carbon-chain extension had been achieved at one end (near 
the alcohol function) of the four-carbon amino alcohol 
portion, while at the same time, a functionality remained at 
that carbon so that further transformations might be possible. 
Upon the reduction of the carbonyl group, the amino alcohol 
function was then expected to exert its effect on the stereo
chemical outcome. In order to induce the Re-face attack of 
hydride, necessary for the generation of the S-configuration 
at C(4) of the Abbott amino-diol, we selected to enlist the a- 
hydroxyl group for a chelate-controlled stereoselective 
reduction.7 Thus, the oxazolidinone ring in 7 was opened via 
two-step sequence of N-Bocylation followed by basic hydrol
ysis, so that the chelating a-hydroxyl group was unmasked.
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Scheme 2

The reduction of the carbonyl group in 8 with Na(OAc)sBH 
in MeCN-n-hexane (1.2 : 1) gave the best results, producing 
the desired (4S)-isomer (9) in 8.5 : 1 diastereoselectivity and 
84% combined yield.8 The diastereomers were cleanly sepa
rated on a silica column.

The remaining transformations leading to the final product 
were now straightforward. The anti-diol (9) was protected, 
and the cyclohexyl group was introduced following the 
reaction sequence already explored for the statine synthesis.3 

Thus, the unmasking of the C(1)-hydroxyl group was 
followed by activation as the mesylate. It was converted to 
the N-Boc-aziridine (11), which was then ring-opened using 
a cyclohexyl Grignard reagent in the presence of CuBr 
catalyst (12). Finally, a mildly acidic hydrolysis resulted in 
the acetonide deprotection, leaving the N-Boc group intact, 
to give the N-Boc-protected Abbott amino-diol (13).9

The present synthesis described herein shows a useful 
extension of the synthetic strategy, originally developed for 
doubly-stereogenic syn-amino alcohol compounds, to be applied 
for the synthesis of triply-stereogenic syn，anti-amino diols.
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