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Abstract: The synthetic transformation ofpruvastatin into afullyfunctwnal, monocyck 
analogue of compacttn vra a multtstep sequence IS descrrbed 

Several members of the mevmic acid family of HMG-CoA reductase inhibitors (e.g , la-c) have now 

been shown to be effective m lowermg plasma cholesterol in a variety of animal models and m humans1 

Extensive structure-activity studies* have suggested that the pnmary role of the mevmic acid decalm nucleus 

1s to Serve a5 a rigid template for the crucial 3,5dihydroxyheptanoic acid and a-methylbutryrate side chains. 

However, there has been no direct support for this hypothesis. Seco-mevinic acid 3a was targeted because It 

retains all of the nng carbons of the mevunc acids, and 1s conceptually the result of breaking the C-C bond 

adjacent to the butyrate ester of trans-tetrahydrocompactm analogue 2a. In light of the importance of ester 

side chain m enzyme bmdmg, the corresponding amide rsostere 3b was al\o of interest. Attempts by other 

workers at this type of modtficatron have recently appeared in the literature.3 Heathcock reported3a a 

monocyclic analogue of compactm ketone (i.e., 4a) which was IO4 less active than its decahn based 

counterpart, We have conlrrmed this result4 with the structurally analogous dihydroxyheptanoic acid 

analogue 4b. Likewise, workers at Sandoz 3h have reported a similar compound which retains the axial 

methyl group of the natural products but still shows poor activity against reductase Seco-mevunc acid 3a 

Seco-Mevmic Acids: 

1a.Rri-l 
b R = a .Me 

2e.!?=H 
b. R = Ye I 

3a x-0 
b X:NH 

4a R=H,X=O 
b. R = Me; X = ii, OH 
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differs from these attempts in that tt still bears a stereochemically defined substituent (i.e , n-propyl) at the 3- 

positton of the cyclohexane nucleus. 

Retrosynthetic analysis suggested that the four conttguous chiral centers found in the cyclohexane 

nucleus of 3ab might be derived from the hexahydronaphthalene nucleus of pravastatm (1~). &Lactone 6 

could serve as a convenient precusor to both the ester and n-propyl side chains of 3a. Lactone 6 IS the 

product of an oxtdative cleavage5 of the corresponding cyclohexenone 7 This process requnes the excisron 

of the a-carbon of the cyclohexenone. Enone 7, in turn, could be produced by an elimination of the p- 

acyloxyketone denved from lc. In order to protect the labile 3,5-dihydroxyheptanoic acid side chain from p- 

eitminatlon during these operations, we felt it wouid be necessary to reduce the actd to the alcohol oxidation 

state. 

H3.b 

$ 
H _-c 0 
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is 

With thts strategy in mind, lc was converted to the correspondmg S-lactone 86 by treatment of the 

correspondmg free acrd with TFA in EtOAc Silylatron of the 2’ allyltc hydroxyl was necessary to block the 

p-face of the decalin system during the hydrogenation of the diene moiety Following this protocol,7 the 

rruns-fused decalin alcohol 98 was obtamed m 86% yield after removal of the srlyl ether with aq HF in 

M&N. Hydrogenation of the corresponding free allylic alcohol 8 under the same conditions produced a 1: 1 
mixture of c1.r and rrans-decalins. Reduction of the lactone moiety of 9 in the presence of the a- 

methylbutyrate was best accomplished by successrve reacttons wtth DtBAL-H at -78’ and NaBH4 in MeOH- 

THF. Selective silylation of the resulting tetraol with t-BuPh2SiCl followed by treatment with p-TsOH in 

acetone gave the srlyl ether-acetomde 10 m 62% overall yield for 4 steps. The stage was now set for the 

modification of the “B-ring” of the decalin nucleus Oxtdatton of the remaining 2” alcohol with Dess-Marttn 

periodinane followed by treatment of the resulting P=acyloxyketone with DBU in toluene gave the 

cyclohexenone 11 m 95% yield. Ozonolysis of the enone followed by reductive workup with NaBH4 

following the Heathcock procedure59 failed to produce the desired &lactone 13. However, the same 

transformation could be achieved in hrgh overall yield utilizmg a modrficatron of the DanishefskySb 

methodology. Osmylation of the enone gave the correspondmg keto-diol 12 as a mixture of a- and p- 

rsomcrs which were reacted sequentially with NaI04, CH2N2 and Li(OBut)3AlH to afford the destred 6- 

lactone 13 m 80% overall yield from enone 11 DiBAL-H reduction of lactone 13 followed treatment of the 

resulting lactol with methylene trrphenylphosphorane gave a &hydroxy olefm which, m turn, was 

hydrogenated over Pd-C to give alcohol 14 in 92% overall yield Esteriflcatlon with 2,2-dtmethylbutyryl 

chloride (14-+15a) completed the tmnsfonnatton of the “B-ring” of pravastatm to the desired acyloxymethyl 

and alkyl side chams of 3a. For the synthesis of the annde isostere 3b, alcohol 14 was converted into the 

correspondmg aztde via its mesylate m 91% yield. Catalytic reduction of the azide followed by acylation 

with 2,2-dnnethyibutyryi chiorlde gave the acyiaminomethyi derivative Mb in 76% overail yteid. 
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Reagents and Conditions: (a) t-BuMc2SICl (I 05 cquw), DMAP, mndzuole, THF; (b) H2. 10% R-C, EtOAc: (c) 48% aq. HF 

(2 7 equw), M&N, (d) DIBALH (3.3 eqmv), PhMe-THF, -78°C. (e) NaBH4, McOH-THF (1 4); (f) t-Btih2SlCl (1.15 eqmv), 

lmldwolc, DMF, (g) acetone, p-TsOH, (h) Dess-Martm penodmane, t-BuOH, CH2C12, (I) DBIJ, PhMe, 0) 0~04. pyndmc; aq 

NaHSO3; (k) NaIO4, dloxarwH20 (3 l), (1) CH2N2. Et20,O”C; (m) LIAI(OBut)3H, THF, O”C, (n) DIBAL-H, PhMc, -78°C; 

(0) MePPh3Br, KHMDS, PhMe, (pf H2, 10% Pd-C, MeOH; (q) 2,2-dlmethylbutyryl chloride, DMAP, pyrtdme; (r) MsCI, 
Et3N, CH2C12. 0°C; (s) NaN3 (5 equw), DMP, 50°C; (t) H2, 10% Pd-C, EtTN (0 75 eqmv), MeOH-EtOH (3.4). 

With this phase of the synthesis complete, we next turned our attention to the reconsnucnon of the 3,5- 

dlhydroxyheptanolc actd side chain. Removal of the ttBuPh2Si-ether of 15ab unmasked the 1” alcohol 

which was adjusted to the carboxybc acid oxidation state by sequential treatment with Dess-Martm 

penodlnane and KMnO4 under the Masamune condmons 10 Methyl esters 16ab were isolated in 77-78% 

overall yield after treatment of the crude acids wrth CHzN2. Removal of the acetonide protecting groups of 

16ab was best effected by treatment with aq HF-MeCN. Under these conditions, the mmally formed ester- 

dtol undergoes rapid lactonizatlon to give the lactones 17ab in 91-95% yields. Other conditions such as 

TsOH-MeOH, 1N HCI-THF or AcOH-H20 gave mtxtures of the lactone and the correspondmg ester-dtol. 

Finally hydroylsls of the lactones 17ab with O.lN LiOH in dioxane gave the desued seco-mevrnic acids 3ab. 

In contrast to the previously reported cyclohexane-based inhibitors 4ab and 5,3a was 12X more potent 

than its decalm based counterpart 2b (see Table 1). These results indicate that the butyrate ester need not be 

conformationally restricted In order to achieve optimal potency with these mhibltors. Compared to the 

cyclohexane analogue 4b which contains all of the functional groups but lacks the axial methyl and n-propyl 

stde chains, 3a 1s 658X more active. The amide denvatlve 3b was about IO-fold less active than Its oxygen 
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lsostere 3a making it about as potent as the decalin-based compound 2b. The total synthesis of several 

structurally related seco-mevimc acid analogues will be reported in future pubhcations. 

*z;:; _+$co2; g 
H H H 

158.X=0 IS&X=0 178*X=0 
b. X r NH b. X = NH b. X z NH 

3 ti.x=b 
b. X = NH 

Table 1 

Reagents and Condrtron~: (u) n-BuqNF, THF, fv) Dess-Martm penodrnanc, t-BuOH, CH2Cl2; (w) I OM aq KMn04, 5% 
NaH2PO4, t-!&OH, (x) CH2N2, Et20,O”C, (y) 48% aq HF (6 eqmv), M&N, (z) 0 1N I&H, d~oxanc. 
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