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Abstract. The syntheses of clural synthons 13-16 are described utimng the chml pool approach starting 
from either S- or R-ma& acid 

Smtably substituted 3,5-dhydroxy-6(E)-heptenoates 1 are potent HMG-CoA reductase mhlbltorsl and they 
are related to other hypocholestemlermc agents bke compactm2 and mevmolm3 m havmg a p,&dlhydroxy 

acid (or P_hydroxy-&lactone) as a common structural feature Heptenoates of the type 1 were generally 
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made, in the racermc form, by a linear approach mvolvmg the addmon of the &anion denved from 

acetoacetate to a coqugated aldehyde Durmg our mvesngations for an efflclent and stereoselecuve synthesis 

of 1 and related compounds, we presented a umque strategy uhhzlng 2. a racermc but tistereomencally pure 

acyclic synthon derived from 1,3,5-as-cyclohexane mold. In the present commumcatlon5. we descnbe the 

syntheses of all four stereoisomers of 2 m opttcally pure form 

The general strategy for the ConstructlOn of the desuzd six-carbon syntbons was based on the retrosynthetlc 

analysis shown 111 the scheme The key step m the present synthesis IS the conversion of the optimally pure 

Ghydroxy-P-ketoester, denved from S- or R-mahc acid, selectively to either the 1 ,fsyn-&ol utdlzmg our 

syn-selecnve reduction methodology6 or to the 1,3-anndo usmg the hydroxy-duected reducoon method of 
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Evans7 Thus S-mahc acid was expected to gwe the syn-(3R, 5.5) and the unn-(3S, SS)-synthons, and 

R-m&c acti to prowde the comspondmg enanaomers 

oHc~COOR’ : 1 

3R ER 
N 

ro~cOO”’ _ H3c00C~COOCH3 I. 

6H o 6H 

Scheme 

Reducaon of S-&methyl malate 3 with BH3 SMQ followmg Monwala’s procedure89 promded Qo14 which 

was converted (mtyl chlonde/pyndme m CH2Cl2.0 to 25 Oc, 18 h) mto the mtyl denvaave 5, mp 80-82 W, 

[a]~ -5 520 (c = 1, CH2C12) m 85% yield Compound 5 on treatment with 4 4 equivalents of t-butyl 

hthloacetatelo m THF at -78 to 0 Oc gave the hydroxyketoester 6 as an od, [a]~ -8 680 (c = 2 65, CH2C12), 
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7 R = Tntyl, R’ = H 10 R = Tntyl. R’ = H 

8 R = Tntyl, R’ = cBDPS 11 R = Tntyl, R’ = t-BDPS 

9 R = H. K = r-BDPS 12 R = H, R’ = r-BDPS 
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m 80% yreld Reducnon of 6 unhung the syn-selecttve reductron that we had developed earlrep for p- 

hydroxy-ketones (EtZBOCH3, NaBH4, THlVMeOH, -78 Oc), gave the syn-drol7 m 80% yreld with >99% 

de, mp 89 Oc, [a]D -5 590 (c = 1.6, CH2CI2) For achrevmg higher drastereoselecttvrty and greater 

reproductbrhty, we recommend the use of preformed6 Et2BOCH3 m generating the boron chelates, over the 

nr sltll methods l&e EtsB/arr (Narasaka and Par)ll, or E~B/prvahc acrd/MeOH (Merck)12~13, or Et3B/MeOH 

(Sandoz)l‘t. Treatment of 7 with t-butykhphenyl chlorosrlaneIimtdazole in DMF at 70 Oc for 18 h gave 

8 (R=tntyl, R’=r-butyldtphenylsrlyl (z-BDPS), 011, [a]D -21 080 (c = 166, C!H$l2)) and then aqueous 

mfluoroacetrc acid m CH$!lz at 0 to 25 Oc for 2.5 h gave 9 m 70% yreld (mp 79-80 eC, [a]D +8 450 

(c = 2 13. CH2C12)). Oxrdaaon of 9 wrth pyruhnmm chlorochromate/4A molecular sieve powder m CH2Cl2 

for 1 h at 25 eC gave the (3R, 5s )-aldehyde 1315, mp 81-82 Oc, [a]D +5 21° (c = 5, CHzClz), m 90% peld 

Alternanvely, the reducnon of 6 wrth MeqNHB(OAc)s m THF/AcOH (4~1) at 0 Oc for 18 h afforded 10 and 

7 m the rat10 of 95 5 respecuvely. Punficatron of 10 by HPLC followed by a three-step sequence as m the 

case of the ryn-isomer 7 gave the (3S,5s)-aldehyde 14 (10. orl, [a]D +6 670 (c = 0 3. CH$lz), 11, otl, [o]D 

- 11 40 (c = 0 35, CH2Cl2); 12, orl. [a]D +28.850 (c = 0.52, CHzC12); and 14, oil, [&I +lO 420 (c = 0 48, 

CH2C12) 

Synthesis of 15. mp 75-76 cc. [a]D -40 (c = 5, CH2Cl2). and 16,011, [a]D -9 40 (c = 0 48. CH2C12), 

proceeded along the same hnes as in the case of 13 and 14 except for the replacement of S-malate by 

R-malate 

oHc~coot-B”tyl = z 

6~’ OR 

“~00 ~-BUY 

6~’ OR’ 

13 R’ = I-BDPS 14 R’ = t-BDPS 

oHc~molBu~t oHc~-Bu~, 

OR’ OR 

15 R’ = t-BDPS 16 R’ = t-BDPS 

The utrlny of the above chrral synthons 13-16 m the Wttng olefinanon methodology leading to the syntheses 
of all the four stereorsomers of drfferent heptenoates of type 1 wtll be reported m due course of hme 
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