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determine whether the tetrapeptide potentiation of the
properties of cycloisodityrosine is conformationally or
structurally based is in progress and will be reported in
due course.
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Summary: A new iterative and modular strategy which
is applicable to the synthesis of any enantiomers and di-
astereomers of straight chain 1,n-polyols has been devel-
oped utilizing electrochemical oxidation of a-alkoxy silanes.

Strategies which allow synthesis of a variety of target
molecules by repetition of simple procedures are needed
for the development of robot synthesis.! As part of a
program aimed at new methods for such strategies, we have
developed a new iterative route? to optically active polyols
which is applicable to the synthesis of many biologically
interesting polyhydroxylated natural products.? Our ap-
proach is designed around a new carbonyl synthon* which
is based upon silicon 3 effects in electron-transfer reac-
tions.® The reaction sequences consist of several simple
modules and can be applied to the synthesis of all enan-
tiomers and diastereomers of straight-chain 1,n-polyols and
amino polyols.®
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As key intermediates for the iterative route to polyols,
a-hydroxy aldehydes or their protected forms seemed
attractive because the formyl group can be readily utilized
for carbon extension reactions. Recently, we have found
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that a-alkoxy silanes are efficient precursors of aldehydes
by electrochemical oxidation.® The silyl group promotes
electron transfer from the oxygen atom at the g position,
and thus the electrochemical oxidation of a-alkoxy sﬂanes
takes place at reasonably low oxidation potentials (E,/, =
1.4-1.6 V vs Ag/AgCl) effecting selective cleavage of the
carbon-silicon bond and the introduction of a methoxy
group onto the carbon. The resulting acetal is readily
hydrolyzed to the corresponding aldehyde. The compat-
ibility of the c-alkoxy silanes with various reagents and
conditions is also advantageous. Thus, we chose 8-hy-
droxy-a-alkoxy silanes as key intermediates.

A CHO
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The first cycle of the iterative scheme for polyol syn-
thesis begins with a single fundamental building block,
2-methoxy-2-(trimethylsilyl)ethanol (1) (Scheme I).
Electrochemical oxidation in methanol followed by pro-
tection of the hydroxyl group afforded the dimethyl acetal
2. Acidic hydrolysis followed by CrCl,-promoted olefina-
tion with Br,CHSiMe;"® provided vinylsilane 3. The se-
quence consisting of deprotection of the hydroxyl group,
Sharpless epoxidation using L-(+)-DIPT,*!! hydroxyl re-
protection, and Lewis acid-catalyzed ring opening in
methanol'? gave optically pure homologated 8-hydroxy-
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a-methozxy silane 5'2 (8 steps, 51% from 1).

A double application of this basic cycle provided the
2,3-anti-3,4-bis(benzyloxzy)-1-methoxy-1-(trimethylsilyl)-
butan-2-ol (9) (8 steps, 46% from 5) which is a protected
form of 2,3,4-trihydroxybutyraldehyde (Scheme II).
Compound 9 is extendable to higher homologues by simple
repetition of the cycle. The corresponding syn form 11 (10
steps, 40% from 5) can also be readily synthesized by the
inversion of the stereochemistry at C3 at the stage of epoxy
alcohol 8 by the Mitsunobu reaction.’® Thus, the present
method provides access to both anti- and syn-1,2-polyols
of any chain length in optically pure form.

The conversion of the hydroxyl group of the epozxy al-
cohol 8 to the tosylate followed by ring opening, anodic
oxidation, and tin hydride reduction under radical con-
ditions!® provided 3-deoxy acetal 13 (5 steps, 82% from
8) (Scheme III) opening a new route to 1,3-polyols. A
double application of the reductive scheme can afford
1,4-polyols. The combination of Schemes I and II provides
access to any type of 1,n-polyols and their linear combi-
nations. Thus, our strategy has proved to be generally
applicable and efficient in the stereoselective construction
of acyclic polyhydroxylated carbon frameworks in optically
pure form.

It should be noted that the hydroxyl group of 8 can be
replaced by azide using the Mitsunobu reaction to give
azide acetal 15 (4 steps, 66% from 8) (Scheme IT).!7 Since
the azide group is readily converted into an amino group,
this approach also provides an efficient route to optically
pure amino polyols.®

The present strategy for the synthesis of polyols com-
bines a limited number of simple, reliable, and potentially
automatable procedures. The modular nature of this
scheme also seems to be suitable for robot synthesis be-
cause various types of compounds can be synthesized by
simply changing or adding appropriate modules in the
synthetic scheme. Possibilities of other iterative schemes
for the synthesis of polyoxygenated compounds are cur-
rently being evaluated.
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