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ABSTRACT : 1,6-anhydro-D-glucose is efficiently and regiose7ectively deoxygenated at C-2 

and C-4 by disp7acement of the corresponding ditosylate with thiopheno7 followed by Raney 

t/i hydrogenolysis. This route provides a short access to chirons of the key lactonic 

moiety of mevinic acids. 

Mevinic acids (i.e. Compactin 1 and Mevinolin 2) are potent inhibitors of HMG-CoA 

reductase, an enzyme involved in one of the early steps of cholesterol biosynthesis.2 
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The potential importance of this new class of hypocholesterolemic agents3 has spurred 

many recent synthetic studies,4 and the discovery of active analogs such as A which 

retain the lactonic moiety of mevinic acids has emphasized the need for suitable chirons 

such as B. 
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Among the published routes to 66 the conversion of a readily available carbohydrate such 

as D-Glucose has been the most studied : it implies two deoxygenation reactions at C-2 

and C-4 and an inversion of configuration at C-3. 

However their length and the use of complex reagents or protecting groups appear 

unsatisfactory for a large scale process. 

Our approach which intends to circumvent these drawbacks starts from 1,6-anhydro-D- 

glucose (levoglucosan) 3 which is readily obtained by pyrolysis of starch6 or 

alternatively by hydrolysis of G-phenyl glucoside 7 or by base-treatment of 6-0-Tosyl 

glucose.8 The rigid structure of 3 allows selective tosylation of the less hindered 

hydroxyl groups to yield the ditosylated 4 (61 %)g which has been previously reduced. 
However the use of Li8HEt3 gives an unseparable mixture of 7a and 8a in a 5.25/l ratio10 

which rules out any synthetic application. This reaction has been shown to proceed by 

successive opening of the intermediate epoxides 5 and 6a, the lack of regioselectivity 

resulting from competitive attack of 6a at C-2 and C-3 by the nucleophlle.ll However if 

the first nucleophile introduced at C-4 is not an hydride but a more bulky group 

(ally112, methyl 13, 0-benzyll4) opening of epoxide 6 is then completly regioselective 
using different nucleophiles (Li8HEt3, PhSCH2Li and CH2=CH-CH2MgCl respectively). 

These observations lead us to propose a simple and selective deoxygenation of 3 by the 

introduction of a bulky and easfly hydrogenolysable group such a$ -SR. 
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As expected, reaction of 4 with 10 eq. of thiophenol (NaOH 10 eq., dioxane/water l/I, 

65'C, 24 h) results in clean formation of 7b, mp 93-94-C [a]D -51' (c = l.6,CHCl3), in 

92% isolated yield.15 A 20 COSY experiment allows assignement of all signals and 

particularly those of H-2 and H-4 which appear as singlets at 3.29 and 3.32 ppm 

respectively shielded by 2.03 and 1.91 ppm compared to starting material 4. 

Interestingly reaction of 4 with 2 eq. of thiophenol gives epoxide 6b as an oil (78%),15 

thereby confirming the initial formation of epoxide 5. 

Hydrogenolys is of 7b16 is then carried out using W-2 Raney Ni (14 eq.) in ethanol (H2 : 

10 atm, room temperature) to give 7a as a colorless oil, bp 5O'C (0.01 torr), [a]D -81' 

(c = 1, H20), Litt. [al D -80' (c = 1, H20) in 85% yield.17 

It has been reported that inversion at C-3 on the mixture 7a t 8a leads to benzoate 9 

(57%) overall yield based on 7a) after treatment of the intermediate tosylate with sodium 

benzoate.ll Although other methodologies may be explored to achieve both epimerization 

and protection, the application of the above methodology already affords in c.a. 27% 

overall yield from 1,6-anhydro-D-glucose 3, the key intermediate 9 in only five steps 

which appear well suited for a large scale process. 

Further studies on the chemistry of these sulfur intermediates are underway. 
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