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Many biologically active natural products contain a 
spiroacetal moiety in their skeleton. This has prompted 
considerable interest in the synthesis of enantiomerically 
pure spiroacetals, functionalized or not, mainly in the 
dioxaspiro domain.' In the course of our research directed 
toward analogues of calcimycin (or A.23187), a well-known 
calcium ionophore, we recently reported the preparation 
of new spirobidioxanes bearing functionalized side chains 
a t  the 2,8 positions. A cyclodehydrative reaction was 
carried out on keto diol  precursor^^*^ obtained from racemic 
or optically active triglycerols. This synthetic route gave 
stable spiroacetals with two identical sidechains (A = B, 
Chart 1). The structures of the stereoisomers were 
determined and proved to be identical to those postulated 
in the dioxa s e r i e ~ ; ~ ~ ~  and they were governed by stereo- 
electronic effects under thermodynamically controlled 
cyclization.6 The configurations of the carbons bearing 
the two alcohols, which reacted intramolecularly with the 
ketone function in the keto diol, determined the stereo- 
chemistry of the resulting spirobicycles, giving only an 
E,E structure from identical configurations and an E,Z 
structure (+ Z,E for A # B) from opposite configurations, 
as represented in Chart 1. Subsequent cyclization of 
enantiomerically pure R,R or S,S keto diols gave a chiral 
E,E skeleton with known configurations for carbons 2,8 
and cofisequently for the C-6 spiroacetal using 
described rules for its determination.6 

To differentiate functions in the 2 and 8 positions, we 
previously used a lipase as a selective cleaving reagent.2 
This approach necessitated a multistep procedure espe- 
cially if an amine function was required in the place of 
terminal hydroxyl groups. In this work, we investigated 
a novel synthetic route for a 1,4,7,10-tetraoxygenated 
spiroacetal, giving a ( + ) - E 3  structure bearing two different 
side chains in few steps (Scheme 1). The chiral precursors 
1 and 8 were commercially available. The nitrogen atom 
was introduced in the first step, and the use of (S)-glycidol7 
(1) gave the protected amino alcohol (2R,4RS)-5 in 82 5% 
yield via (tert-butylamino)propane-1,2-diol(3), following 
an efficient synthesis8 which could be conveniently mod- 
ified for further developments. To prepare product 9 
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directly, addition of alcohol 5 to the epoxide, (2RS,2'S)- 
1,2-epoxy-3-( 2',3'-O-isopropylideneglycerol)propane,3 was 
tried, but this reaction failed. However, epoxide 7 was 
prepared in 85 % yield and reacted readily in DMF with 
the alkoxide of (S)-isopropylideneglycerol(8) to afford the 
desired alcohol 9 (90% yield). We applied Ley's oxidation 
methodg to obtain the ketone (2'R,2''S,4'RS)-lO in 68% 
yield. Removal of the oxazolidine and acetonide functions 
followed by a cyclodehydrative cyclization was carried out 
in dilute aqueous HzSOr. After neutralization and pu- 
rification on alumina, the aminospiroacetal (&E)- 
(2R,6S,8R)-(+)-ll was isolated in 42% yield. 

The presence of diastereoisomers for products 3, 5, 7, 
9, and 10 gave complex, only partially assigned lH spectra. 
For product 11, 'HJH COSY and 'H-l3C heteronuclear 
correlation enabled us to assign proton and carbon 
resonances. Analysis of 'H-lH coupling constants and 
chemical shifts confirmed the E,E stereochemistry of the 
skeleton with equatorial side chains at the 2,8 positions 
and axial C6-0 bonds, as already discussed for closely 
related structures in previous w0rk.2~ Enantiomeric purity 
of 11 was determined by NMR using the chiral reagent 
Eu(hfc)s, and no satisfactorily resolved 'H spectra were 
obtained for the racemic compound,1° but by using 
quantitative 13C NMR it was possible to estimate the ee 
to be 98 % on the resonance at 43.4 ppm corresponding to 
carbon 12'. 

In conclusion, we describe the preparation of the 
optically pure amino spiroacetal 11 by a short protocol 
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