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Summary: Optically active 7-exo-suhstituted-3-p-tosyl-6,8-dioxabicyclo[3.2.1]- 

octanes prepared from (+)-(R,R)-diethyl tartrate in four or five steps sequence 

effectively utilizing the inherent C2 symmetry of tartrate, underwent acetolysis 

to lead to the new type of functionalized and optically active 3,4-dihydro-2H- 

pyrans in high yields. An application to the unambiguous synthesis of (-)- 

(hS,l'S)-pestalotin is reported. 

l"!e have recently reported a short-step synthesis of (+)-exo-brevicomin from 

(-)-(S,S)-diethyl tartrate (enantiomer of 1). In the synthesis, the inherent C2 

symmetry of tartrate (1) was effectively utilized for the differential homologation _ 
of the two carboxylate groups in 1. 1) - Here we disclose a facile method for prepa- 

ration of functionalized and optically active 3,4-dihydro-ZH-pyrans (A), which have 

a broad spectrum for the synthesis of biologically important natural products, 

particularly of b-lactones, 2) via acetolysis of intermediate 6,8-dioxabicyclo- 

[3.2.l]octanes (3) easily prepared from (+)-(R,R)-diethyl tartrate (1 R=Et). 

6,8-DioxabicycloT3.2.lloctanes (3) with 7-exo-suhstituents were prepared from 

1 (R=Et) and 3-p-tosylpropanal diethyl acetal (2) by four-steps sequence of _ 
reactions (acetalization, reduction, sulfonation, and intramolecular alkylation) 

and additional homologations with cuprate reagents R2CuLi (R=Me, n-Pr, n-C9H19, 

and Ph) of the sulfonate terminus of 3a as analogously as the previous case.1) - 

(3) ($1 

Compound a: R=O-Ts b: R=O-MS c: R=Me d: R=n-Pr e: R=n-C9H19 f: R=Ph 

3 58%*' 54% 
*1 731*2 71%*2 78%*' 53%*2 _ 

4 71%*3 89%*3 80%*3 75%*3 72%*3 72%*3 - 

*' overall yield from diethyl tartrate (1). *2 yield from the tosylate (3a). 

*3 yield from the bicyclic compound (2). 
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Considering the reactions of 1,6-anhydrohexoses in the literature, 3) the 

skeleton 3 might be cleft to furnish a new type of functionalized pyran frame- - 
work bearing an additional asymmetric carbon substituent on the C(Z)-position. 

Thus, treatment of the bicyclic compounds (3) with Ac20 (excess) and 1.2 equiv of - 
BF3-Et20 (CH+12/0 'C/l.5 h) afforded in high yields 3,4-dihydro-ZH-pyran deriva- 

tives (A) whose structures were supported by 1 H NMR analysis. 4) Homologation at 

the sulfonate terminus of 4a and 4b providing 4c-4f was achieved via the epoxide - - -- 
(5) which was obtained by treatment of 4a and 4b with K2C03 in MeOH (0 'C/30 min/ 

89-954), 
- 

on treatment with cuprate reagents (R2CuLi) followed by acetylation. 

A utilization of the compound 4d (mp 61-63 “C, [&]D+184.6' (CHC13)) in the - 
synthesis of (-)-(6S,l'S)-pestalotin (S), a gibberellin synergist isolated from 

microorganisms, 2a) is illustrated below. Resultant crystalline pestalotin (8) 
-I.-..-_a -x DC OL OC and T,.,, >II"WtZ:L? mp OJ-OU LNJD-93.. r)o (M&H) (lit. 2a) mp 88-89, 84-85 OC T,.J, 

7 LtblD -86.2”:) 

and was identified with the natural one in the spectral comparison (IR, NMR, and 

mass). By the present synthesis of natural pestalotin (8) incorporating both 

asymmetric carbons of 1, the absolute configuration of the C(l')-carbon in 8 was 

determined chemically as (S).') 

Conditions: a i) Br2 (1 equiv), CH2C12, 0 'C, 5 min; ii) 5% aq. K2CC3, THF, 0 "C, 

15 nin: iii) NaOMe (1.5 equiv), THF, 0 'C, 9.5 h. b Jones reagent, acetone, 0 “C, 

3 h. c K2C03 (2 equiv), MeOH, r.t, 0.5 h. 
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