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A Simple Chiral Synthesis of Both (I?)- and (S)-Mevalonolactones from a Single 
Precursor via Diastereocontrolled Oxygenation 
Seiichi Takano," Masamichi Morimoto, and Kunio Ogasawara 
Pharmaceutical Institute, Tohoku University, Aobayama, Sendai 980, Japan 

A synthesis of (R ) -  and (S)-mevalonolactones (10) has been developed from the common chiral lactone precursor (1) 
by diastereocontrolled oxygenation with a molybdenum peroxide complex. 

Although several interesting chiral syntheses of optically 
active mevalonolactone (10) have been described,' an oxygen- 
ation approach at the chiral centre has not previously been 
reported. We describe herein a synthesis of both (R) -  and 
(S)-enantiomers of mevalonolactone (10) from a common 
chiral precursor (1) via diastereocontrolled oxygenation with 
oxodiperoxy(pyridine)(hexamethylphosphoric triamide)- 
molybdenum ( M o O P H ) ~  at the key stage. 

Oxygenation of the lithium enolate generated from the 
known alkyl y-lactone (1) ,3 prepared from (S)-glutamic acid4 
or o-mannitol,S with 1.5 equiv. of MoOPH2 at -78°C in 
tetrahydrofuran (THF) allowed a diastereoselective reaction 
at the less hindered face of the molecule to give the 
hydroxylated product (2),? [ a ] D  + 34.7 " ( c  0.60, CHC13), in 
63 YO yield, accompanied by a small amount of the separable 
enantiomer (silica gel column chromatography, 7% yield). 

i All new isolated compounds exhibited satisfactory analytical (com- 
bustion and/or high resolution mass spectrum) and spectral (i.r. ,  'H 
n.m.r., and mass) data. 

When oxygenation was carried out with bubbling molecular 
oxygen in the presence of triethyl phosphite,h virtually no 
diastereoselection was observed and an equal mixture of both 
isomeric products was obtained in moderate yield. 

Reduction of (2) with lithium aluminum hydride (THF, 
0 "C) gave the triol (3), in nearly quantitative yield, the 
primary hydroxy group of which was selectively toluene-p- 
sulphonated to give (4) using an excess of toluene-p-sulphonyl 
chloride (7.5 equiv.) in pyridine at 0 "C for 6 h. The crude 
sample of (4) was reduced with lithium aluminum hydride 
(THF, 0 "C) to give the diol ( 5 )  which on treatment with 
methanol containing a catalytic amount of hydrochloric acid7 
underwent smooth detritylation to give the triol (6), [ a ] D  + 
13.8 " (c 1.0, CHC13), in 43% overall yield from (3). 

O n  sequential 'one-pot' reaction in methanol (ozonolysis at 
-78 "C, reduction with sodium borohydride, and cleavage 
with aqueous sodium periodate), (6) afforded the (R)-lactol 
(8) in 45% overall yield as a mixture of epimers via the tetraol 
(7). Compound (8) was readily converted into (R)-  
mevalonolactone (lo), [aID - 23.4 O (c 0.32, EtOH) [lit.lb 
[&ID - 23.0 " ( c  6, EtOH)], in 89% yield by treatment with 
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( 3 )  R = H  (5 )  R =CPh, 
(4 1 R = S02C6H4Me-p (6 )R=H 

pyridinium chlorochromate in methylene chloride at room 
temperature. 

On the other hand, sequential 'one-pot' oxidative cleavage 
(NaI04) and reduction (NaBH4) of ( 6 )  in aqueous methanol 
afforded the diol(9), [aID + 5.1 O ( c  1.4, EtOH), in 92% yield. 
Ozonolysis of (9) (MeOH, -78 OC, then Me2S, -78 "C to 
room temp.) yielded the (S)-lactol(8) as a mixture of epimers. 
The (S)-lactol was then converted into (S)-mevalonolactone 
(lo), [aID + 23.3 O (c 0.98, EtOH) [lit.Ib [a], + 22.8 O ( c  10, 
EtOH)], in 80% yield by oxidation with pyridinium chloro- 
chromate in methylene chloride. 

Received, 3rd October 1983; Corn. 1305 

References 
1 (a) M. Eberle and D. Arigoni, Helv. Chim. Acfa, 1960,43, 1508; (b) 

R .  H. Cornforth, J .  W. Cornforth, and G. Popjak, Tetrahedron, 
1962,18,1351; (c) F.-C. Huang, L. F. H. Lee, R .  S. D. Mittal. P. R .  
Ravikumar, J .  A. Chan, C. J. Sih, E. Caspi, and C. R.  Eck, 1. Am.  
Chem. Soc., 1975,97,4144; (d) E. Abushanab, D. Reed, F. Suzuki, 
and C. J .  Sih, Tetrahedron Lett., 1978, 3415; (e) E. L. Eliel and K. 
Soai, ibid., 1981, 22, 2859; (f) H. Ohta, H. Tetsukawa, and N.  
Noto, J .  Org. Chem., 1982, 47, 2400. 

2 E. Vedejs, D. A. Engler, and J.  E .  Telschow, 1. Org. Chem., 1978, 
43, 188. 

3 S.  Takano, K. Chiba, M. Yonaga, and K.  Ogasawara, 1. Chem. 
SOC., Chem. Commun., 1980, 616. 

4 M. Taniguchi, K.  Koga, and S.  Yamada, Tetrahedron, 1974, 30, 
3547. 

5 S.  Takano, E .  Goto, M. Hirama, and K. Ogasawara, Heterocycles, 
1981, 16, 951. 

6 J .  N.  Gardner, F. E. Carlon, and 0. Gnoj, 1. Org. Chem., 1968,33, 
3294. 

7 S.  Takano, M. Yonaga, K. Chiba, and K. Ogasawara, Tetrahedron 
Lett., 1980, 21, 3697. 




