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Abstract: A synthesis of a mod core sysmn (18) of the sqdestatins and saragozic acids has been achieved 
y?om D-mannose. The key steps intive an Irehd-Chisen reawan~emeni of the ally1 ester 5 ad a stereoselective 
epoxidktion of the f&add glycd 12 with 2&dimethyl&xkne. 

A number of structurally related compounds have been isolated by two independent groups in 

screening pmgrams for inhibitors of squalene synthase, the enzyme which catalyses the firs pathway-specific 

step in stem1 biosynthesis. These agents were named the squalestatins-1 (0, -2 (2) and -3 (3) (isolated from 

the fungus Phma sp. C2932)l and the zaragozic acids A (1). B and C (isolated from the two fkngal cultures 

Sporormiella intermedia and Lcprodonitium elatius). 2 The structures were assigned by a combination of 

chemical degradation and NMR spectroscopy and finally confirmed by X-ray crystallographic analysis of 

various derivatives.t2*3 Squalestatin-1 (1) inhibits squalene synthesis in vi& and therefore shows potential 

for use as a cholesterol lowering agent in humans. 
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The 2,8-dioxabicyclo[3.2.l]octane core common to all these compounds is rare in natures and is 

highly substituted. Our synthetic approach to the c+zmz begins with the known acid chloride 4, (Scheme I) 

available in 6 steps from D-mannose. It was our intention to first set the C-5 stereochemistry by an ester 

enolate Claisen rearrangement’ and towards this goal the derived allyi ester (5)* of 4 was subjected to an 
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Ireland-Claisen rearrangement under slightly modified conditions.9 Methylation of the crude mixture of acids 

and flash chromatography provided the ester 6 10 and the C-511 epimer 7 iu a 51 ratio in 71% yield. The 

structures of these compounds were tentatively assigned on the basis of their lH NMR spectra and this 

assignment was supported by the conversion of the major ester 6 into the 2,8-dioxabicyclo[3.2.l]octane 18 

(vi& i@-a). 
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WV: (a) Auyl alcohol, DhlM’, C&Cl2 (b) LDA, TMSCl. HMPAflTiF, -lOOT-RT; CH2N2 

With ester 6 in hand we then conducted a study towards the synthesis of a model core system (Scheme 

II). Reduction of 6 with LiAm gave the alcohol 8 which was protected to affonl the MOM ether 9. Oxidadve 

cleavage of the terminal double bond and reduction provided alcohol 10 which on silylation yielded the ether 

11. Debenzylation then gave a lactol which was transfomxd into the furanoid glycal 12 by chlorination, 

reductive elimination6 and benzylation. To our delight. treatment of the glycal 12 with anhydrous 2,2- 

dimethyldioxiranel2 at CPC and facile regioselective ring-opening of the resulting epoxide with neat ally1 

alcohol at room temperature gave the alcohol 13 as the major diastereoisomer (9:l ratio by *H NMR 

spectroscopy) which was converted into the p-methoxybenzyl ether 14. It is postulated that epoxidation of 12 

occurs from the face of the enol ether opposite the benzyloxy group and similar selectivity has been observed 

upon treatment of pyranoid glycaIs with 2.2~dimethy1d.ioxirane.1~ 

Cleavage of the ally1 acetal via isomerisation 14 and hydrolysis with aqueous mercuric acetate in THP 

provided the lactol 15 as a 3:l mixture of anomers. Treatment of this mixture with an excess of ally1 

magnesium chloride and oxidation15 of the resulting crude diol then gave the hemiacetal16 which on exposure 

to aqueous HP in acetonitrile afforded the model 2,8-dioxabicyclo[3.2.l]octane 17 in excellent yield. The 

ether 17 was finally converted into the acetate 1816 the structure of which followed from 1H decoupling, 2D 

PS-NOESY, 2D COSY and NOE difference experiments. Signals due to H-6 and -7 were well separated and 

the observed coupling constant (J=2.4 Hz) provides a strong argument for the stereochemistry depicted. 

Evidence for the assigned configuration at C-5 and -1 arose from the significant nOe that was observed 

between H-4,s and -6 (see structure) and another nOe observed between H-7 and the allylic methylene protons 

compares well with a similar interaction to that reported for the natural products.3 

It is envisaged that this route will provide the natural compounds as well as interesting analogues for 

biological testing. Experiments to introduce the functionality at C-3 and -4 of the core and extension of the 

aliphatic side chain are in progress and will be reported in due course. 
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