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Abstract: The reaction o f  the allylic carbonate 2 with organocopper derivatives is the key step o f  a 

new strategy for  the synthesis o f  mevinic acid analogues. 

Since their discovery, mevinic acids compactin 1 and mevinolin 2 have attracted considerable interest because 

of their biological properties as inhibitors of 3-hydroxy-3-methylglutarylcoenzyme A reductase (HMGR), the 

rate-limiting enzyme of human cholesterol biosynthesis. The potential use of mevinic acids as therapeutic agents 

against atherosclerosis has prompted numerous synthetic works aimed at the preparation of mevinolin and 

compactin 3 and a lot of even more bioactive analogs. 4 From these studies, it appears that two crucial synthetic 

problems are to be solved to devise a competitive synthesis. One needs first a concise preparation of a suitably 

protected chiron 5 of the lactonie moiety in a limited number of steps. 3,6 Furthermore, the formation of the 

carbon-carbon bond between both parts of the molecule is not obvious, since side reactions such as 5,6 elimination 

or epimerisation of the lactonic precursor have been reported. 7 

We described several years ago, for the first time, the efficient SN2' displacement of carbohydrate allylic 

esters with organocopper derivatives occuring at the y position of the allylic system with net inversion. 8,9 This 

method allowed the stereospecific introduction of a carbon chain at C-2 of a hexopyranose, t° We took advantage 

of such an allylic substitution to devise a new strategy for the synthesis Of mevinic acids analogs I that combines 

deoxygenation at C-4 and chain extension at C-6 of a carbohydrate. 
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According to the retrosynthetic analysis depicted in Scheme 1, the allylic carbonate 2 was chosen as the 

key intermediate and prepared in 4 steps from the known alcohol 1.11 The carbonate funct ion had the unique 

advantage to activate the C-4  position and to be an immolat ive protecting group of the C-3 position, thus avoiding 

subsequent  deprotection. The reactivity of  the compound 2 with di f ferent  organocopper species was first evaluated. 

Some cuprates derived from readily available alkyll i thiums and d i f ferent  copper salts were examined.  As seen 

from the table (entries 1-4), fair to excellent yields were obtained, especially using the combinat ion of equimolecular  

amounts  of alkylli thium and copper cyanide. 12 The problem of int roducing more complex structures onto 2 was 

next  confidently addressed. In this regard, the use of more readily available Grignard derivatives instead of lithio 

compounds would be of interest. In the light of the above results and literature precedents,  13 copper cyanide was 

used in combination with several alkyl magnes ium derivatives (entries 5-9). By this way, a serie of olefins 3 was 

obtained in good yields. 

The t ransformation of enol ethers 3 into 5-keto  derivatives would be of interest, because it is known from 

the work of Heathcock 14 that 5-keto analogues of mevinic  acids are often inhibitors of H M G R ,  as potent  as the 

parent  5-hydroxy compounds.  As an exemple the olefin 3f  has been t ransformed into the keto-ester  7, the 

corresponding free hydroxy acid has been reported to be a good inhibitor of HMGR.  15 Thus ,  benzylation of the 

hydroxyl  funct ion of 3f  gave 5 in 80% yield, which upon acid hydrolysis gave the keto-a ldehyde 6, readily 

oxidized 16 into the keto-ester 7 in 55% overall yield. 

Table.  Reaction of the carbonate 2 with organocopper derivatives 

Entry "RCu from RLi or RMgX 17 Product  Time (ran) Yield (%) 

1 MeLi 3a 35 59 

2 BuLi 3b 30 95 

3 tBuLi 3c 60 66 

4 PbLi 3d 35 89 

'~ MgCl 

5 3e 20 60 

~ MgBr 

6 3 f  35 70 

• MgCI 

7 ~ 3g 30 50 

~ M  Mgc~ 
8 3h 20 55 

Me e 

~~ '*~ MgCI 

9 CI " v ~" CI 3 i  40  65 
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Scheme 2. Reagents: (i) a) NBS, CC14,90%; b) MeONa, MeOH, quant.; c) carbonyldiimidazole,  THF,  70%; d) 

DBU, THF,  82%; (ii) see ref. 17; (iii) Nai l ,  BnBr, DMF,  80%; (iv) HC1 1N, THF,  85%; (v) Br2, MeOH, 

NaHCO3, 65%; (vi) H2, Rh/AI203 5%, EtOH, 72%; (vii) a) HC1 IN, THF; b) NIS, Bu4NI , CH2C12, 80% overall. 

Further  elaboration of compounds 3 to mevinic acid analogues required the reduction of the olefinic double 

bond and subsequent  t ransformation into the needed lactone moiety. Thus,  catalytic hydrogenat ion of 3i was 

examined.  Rhodium on alumina in ethanol is was used to prepare compound 4. A single isomer was formed, as 

expected, the reduction occuring from the less hindered 13 side of olefin 3i. The 1H nmr  spect rum of 4 was in 

agreement with the (R) stereochemistry at C-5 (J1,2a = J4a.5 = 10 nz )  and the 1C 4 conformation.  Acid hydrolysis 

of  the acetal of  4, followed by selective oxidation of the lacto119 lead to the expected lactone 8. 20 It is to note 

that the 5-(R) stereochemistry of compound 8 has to be inverted in order to have the 5-(S) configurat ion of the 

natural mevinic acids. This 5-(S) configurat ion could be reached either by diastereoselective reduction of the 

5-keto derivatives or by inversion of the configurat ion at C-5 of the 5-(R) lactone 21 respectively. On the other 

hand the comparison of the biological activities of  the 5-keto,  5-(R) and 5-(S) derivatives may provide with some 

more information about the active site of  HMGR.  22 

The scope of this approach to mevinic acids analogues based on the reaction of sugar allylic carbonates 

with organocopper reagents, and the synthesis of  some potential inhibitors of  H M G R  are now under  current  

investigation. 
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