
400 J.C S. CHEM. COMM., 1980 

An Easy Synthesis of (RS)-[3'-13C]Me~alonic Acid Lactone 

By A IAN SCOTT* and Kozo SHISHIDO 
(Department of Chemzstry, Texas A G.M Unzverszty, College Statzon, Texas 77843) 

Szcmmary A high-yielding synthesis of mevalonic acid ALTHOUGH several elegant synthetic approaches 1-5 'to 
mevalonic acid lactone have been described in recent years, 
short and efficient routes applicable to preparation of the 3' 
and 3 labelled compounds are lacking We report herein an 

lactone is described which is of particular value in the 
preparation of 3' labelled compounds 
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improved synthesis of (R.5)-mevalonic acid lactone by which 
3' and 3 labelled derivatives can be conveniently prepared in 
good yield. 

Reaction of ethyl acetate with 2.5 equiv. of allylmag- 
nesium bromide in Et,O-tetrahydrofuran (THF) ( 1 : 1) 
afforded the alcohol (1, 9474, b.p. 50-51 0 ) 3  which was sub- 
jected to ozonolysis in CH,Cl,-acetic acid (10 : 1) at - 78 "C. 
Treatment of the crude product with H,02-acetic acid gave 
the diacid (2a, say0), m.p. 110-111 "C (lit.3 110-111 "C), 
characterised as the dimethyl ester (2b, C,H,,O,) (CH,N, in 
Et20, THF) which showed singlets at 6 1.39 (3H, Me), 2.73 
(4H, CH,), and 3-75 (6H, OMe) in the lH n.m.r. spectrum. 

(1 1 (2) a; R = H  (3) R = 0 
b; R =Me (4) R = H, 

Treatment of (2a) with an excess of acetic anhydride at 
room temperature for 14 h afforded the anhydride (3) in 
quantitative yield [m.p. 102-103 "C (lit.6 102-102.5 "C), 
M+ at m / e  144; i.r. (Nujol) 3530 (OH), 1813 and 1765 
(anhydride CO) cm-l; lH n.1n.r. 1-43 (3H, Me), 2.67 ( lH,  

exchanged with D,O, OH), 2-90 and 2-93 (each 2H, J 2-0 Hz, 
methylene Ha, and Hea)]. Treatment of the anhydride (3) 
with 2.5 equiv. of NaHH, in propan-2-01,' acidification to pH 
2, and extraction with Et,O gave almost pure (R.5)-nievalonic 
acid lactone (4, 75.Gy0), which, after purification by column 
chromatography on SilicAR CC-7 using hexane-Et,O as 
eluant, was identical (t.l.c., m.s., i.r., and n.m.r.) with 
an authentic sample. 

This procedure offers significant advantage over routes 
involving hydricle reduction of (2b) i3 and is complementary 
to the method employed by Fetizon, et al., v i a  3-niethyl- 
pentane- 1,3,6-trioL5 

Utilizing the above procedure without purification of 
intermediates, ( & )-  [3'-W]mevalonic acid lactone was pre- 
pared in 58% overall yield from [2-W]ethyl acetate 
(90 atom%). The position of the 13C enrichment in the 
purified ;product was apparent from the 13C n.m.r. (single 
peak at 29.9 p.p.m.) and 1H n.m.r. [3H doublet centred at 
6 1.40, J(I3C-H) 63.0 Hz] spectra. The isotopic enrichment 
of the product was >860/, as determined from its lH n.m.r. 
spectrum . \ 
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