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Abstract An asymmetric synthesis of the chiral B-lactone precursor of the
HMG-CoA synthase, inhibitor L.-659,699, is described, which involves as the
key step an asymmetric [2,3]-Wittig rearrangement to control the stereogenic

centers at the nng carbons (C2° and C3°).

A fungal B-lactone L-659,699" (1) (also known as 1233A° or F-244") is a potent, specific inhibitor of the
HMG-CoA synthase and cholesterol biosynthesis in cell culture. Thus, L-659.699 has been the target
molecule of recent synthetic efforts.’  The Merck group has accomplished the first total synthesis of 1,
using the chiral §-lactone (2) as the key precursor. B As part of our studies on synthetic application of
the asymmelric [2,3]-Wittig rearrangement, we planned the retrosynthetic route to 2 (Scheme 1) which
involves as the key step an asymmetric induction via [2,3]-Wittig process (C—A) 6 10 control the
stereogenic centers C2' and C3°.

§This paper is dedicated to Professor Koji Nakanishi on the occasion of his 75th birthday.
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The C5-C9 fragment (5) (= B) was readily prepared from commercially available (R)-ethyl hydrogen 3-
methylglutarate (3) (>98% ee) in five steps (Scheme 2).  The chemoselective reduction of 37 followed by
the iodination gave ester (4).  The reduction of 4 with DIBALH gave the aldehyde which was then
successively treated with MeMgBr followed by the protection of the hydroxy! group to afford iodide (5}.
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() BHzeSMe,, THF, -20 °C — 1t (100%). (b} PPhs, I, imidazole, benzene, 1t (82%).
{c) DIBALH, CH,Cl,, -78 °C (94%). (d) MeMgBr, THF, -78 °C (93%).
(8) CH,=CHOEY, , p-TSOH, CH,Cl,, rt (86%).

" The requisite ether (7) (= C) for the rearrangement was prepared from (R)-glyceraldehyde (>38% ee)
{Scheme 3).  The Wittig olefination of glyceraldehyde gave ester (6) as an 8:1 Z/ E mixture.  The
geometrical pure isomer ((Z)-6), obtained via the column chromatography purification, was reduced with
DIBALH to give (Z)-allylic alcohol which was then convered to propargy! ether (7) by the standard
sequence. The [2,3]}-Wittig rearrangement of 7 was carried out with #-BuLi in THF to afford alcohol
(8)8 as a single diastereomer in 93% isolated yicld.g
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{a) PPhy;=CHCO,Me, MeOH, 0 °C (82%). {b) DIBALH, hexane, 0 °C {82%).

(c) BrCHoC=CH, aq. NaCH, TBAI, 1t (100%). (d) EtMgBr, TMSCI, THF, 0 °C (90%).
(@) n-Bulli, THF, -78 °C (93%).
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The transformation of the [2,3]-Wittig product (8) to the desired B-lactone precursor (2) is depicted in
Scheme 4. Thus, alcohol (8) was converted to the fragment (9) (= A) by the standard sequence:
desilylation, protection of the hydroxy group, ozonolysis of the double bond, and protection of the
hydroxy group. Treatment of 9 with n-BuLi followed by reaction with iodide (5) afforded the
coupling product (10)S in 75% yield.  Further claboration of 10, including hydrogenation, protection
of the hydroxy group with the carbonate,10 oxidation of the triol formed via deprotection, and

lactonization, furnished the B-lactone (2) A

Scheme 4
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(a) TBAF, THF, rt (98%). (b) BnBr, ag. NaOH, TBAI, rt (32%). (c) Oz, MeOH, -78 °C; NaBH,, rt
{84%). (d) MPMCI, aq. NaOH, TBAI, rt (88%). {e} n-BuLi, THF, 0 °C; 5, HMPA, 0 °C (75%).
{f) H,, Raney-Ni (W-4), EtOH, rt (82%). (g) MeOCOCiI, pyridine, CH,Cl, (100%). (h) 1N HCI,
MeOH, rt (93%)}). (i) NalO4, acetone-H,0, 0 °C; Jones reagent. (j) TMSCHN,, benzene-MeOH,
0 °C (three steps 67%). (k) ag. NaOH () PhSO.CI, pyridine, 0 °C {two steps 42%).

In summary, the B-lactone precursor (2) has been synthesized from commercially available (R)-ethyl
hydrogen 3-methylglutarate and (R)-glyceraldehyde in a highly stereocontrolled manner.  Since 2
(P=TBDPS) has been converted to the 1.-659,699 (1),4‘1 the present approach constitutes a formal total
synthesis of 1.
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