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(a), mp 115 OC, in 84% y‘ield accompanied by the corresponding a-alcohol, mp 120 

Y. Sharpless oxidation") _ of 6 with vanadyl acetylacetonate and t-butyl 

hydroperoxide in benzene at 10 'Cl') gave a H-epoxy alcohol (z), mp 95 'C, in 

97% yield. 

The attempts of the cyclopropane ring formation of 7 by treatment with - 
potassium amide or sodium hydride in various conditions were unsuccessful. We 

6b,,, RO” :q!yL& 
1 2 

~2' (a) Et3A1, HCN, THF; (b) NaBHa, EtOH; (c) VO(acac)2, TBHP, benzene, 

10 OC; (a) 3.5 eq LDA, THF, -78 “c 4 0 9~; (e) Me2NCH(OMe)2, MeI, CH2C12, 

room temperature; (f) Ac20, reflux; (g) (i) BH3-Me2S, THF; (ii) 2 M NaOH 

aq soln, 30% H202; (h) (i) NaH, THF; (ii) CS 2, MeIi (i) Bu3SnH, cat. 

AIBN, THF, reflux; (j) (i) DIBAL, CH2C12; (ii) NH Cl, 

-78 oc + 0 vi 
*4 

2 M HCl; (k) MeLi, 

Et20, (1) PCC, AcONa, CH2C12. The isolated yields of 

the analytically pure products. 
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also examined the cyclopropane ring formation of 1 with lithium diisopropyl- 

amide (LDA) in various conditions and finally found the optinum reaction con- 

ditions of this transformation as follows. The mixture of 7 and 3.5 molar - 

equivalents of LDA in THF was stirred at -78 'C for 1 h, warmed to 0 "C, and 

kept at this temperature for additional 1 h to give the desired cyclopropane 

derivative (8) [mp 103 "C, - 'H-NMR (CDC13) 6 1.05 (lH, d, J=6.0 Hz, C6-H), 1.43 

(lo, d, ~=6.0 HZ, C6-H), 3.47 (lH, dd, J=lO.O and 6.0 Hz, C3-H)] in a quantita- 

tive yield. The stereochemical assignment of 8 was based on the consideration - 

of the reaction mechanism as well as the analysis of the 
1 
H-NMR spectrum. It 

is noteworthy that more than 3 molar equivalents of LDA was necessary for the 

completion of this transformation and addition of hexamethylphosphoric triamide 

(HMPT) inhibited the reaction. Probably lithium atom of LDA interacts with 

epoxide oxygen of 7 as Lewis acid and promotes the intramolecular attack of the - 

carbanion generated at C7 to C5 from the back side of the epoxide ring. 

Then we examined the efficient procedure of the conversion of the vicinal 

cis-diol (8) into the corresponding olefin (10). In literatures 12) the conver- - - 

sion of vicinal cis-diols into the corresponding olefins via 2-dimethylamino- 

1,3-dioxolan derivatives had been reported and we applied this method to 8. - 

But treatment of 8 with N,N-dimethylformamide dimethyl acetal in various condi- _ 

tions gave the recovered 8 probably because of the severe steric hindrance. - 

Since we could not get the desired 2-dimethylamino-1,3-dioxolan derivative 

(15) by the known procedure, - we explored a new method. Thus treatment of 8 - 

with excess amounts of N,N-dimethylformamide dimethyl acetal and methyl iodide 

for 2 h in methylene chloride at ambient temperature gave a 2-methoxy-1,3-di- 

oxolan derivative (9) as a 1:lO diastereomeric mixture in 91% yield at 66% - 

conversion. The products were easily separated by the flash chromatogrphy of 

silica gel and the recovered 8 was recycled. - Treatment of 9 with boiling - 

acetic anhydride gave a tri-substituted olefin (lo), mp 117 'C, in 94% yield. 

Then our attention was focused on the stereoselective conversion of 10 to - 
13. - The various attempts of the catalytic hydrogenation of 10 and its deriva- - 
tives such as 16, 17, 18, and 19 were unsuccessful probably because of their - 

severe steric hindrance around the double bond and the unstability of their 

cyclopropane ring in the reaction conditions. Fortunately the hydroboration of 

10 with borane dimethyl sulfide complex in THF and successive treatment with - 

alkaline hydrogen peroxide gave an alcohol (g), mp 101 'C, in 70% yield. The 

stereochemical assignment of 11 was based on the analysis of the 1 
- H-NMR spec- 

trUm (CDC13) [6 3.90 (lH, m, W 
h/2 

=6.0 Hz, C3-H)] as well as the investigation 

of its paramagnetic shift induced by Eu(fod)3. The attempts of the direct 

conversion of the borane adduct of 10 to 13 were unsuccessful. The reductive -- 
elimination of the hydroxyl group of 11 was established without epimerization - 
of the axial methyl group at C4 as follows. Treatment of the sodium alkoxide 

of 11 with carbon disulfide and methyl iodide gave a methyl xanthate (12). - 
Reduction of 12 with tributyltin hydride in boiling THF in the presence of - 

catalytic amount of azobisisobutyronitrile (AIBN) gave the desired nitrile (13) 
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in 75% yield. 13) 

The various method of the conversion of 13 to 3 were investigated and the - _ 

best result was obtained as follows. Reduction of 13 with diisobutylaluminum - 

hydride and reaction of the resulting aldehyde with methyllithium gave a secon- 

dary alcohol (14) in 89% yield. Oxidation of 14 with pyridinium chlorochromate - - 

(PCC) and the reaction of the resulting methyl ketone with methyllithium gave a 

91% yield of 3, which was identical with natural cycloeudesmol in the compari- 

son of the 
1 
H-NMR spectra (200 MHz, CC14). 

Acknowledgement. The authors wish to express their thanks to Professors 

E. Kurosawa, W. Fenical, and J. J. Sims for the NMR spectra of cycloeudesmol 

and its derivatives. 

References and Notes 

1) W. Fenical and J. J. Sims, Tetrahedron Lett., 1974, 1137. 

2) J. J. Sims, M. S. Donnell, J. V. Leary, and G. H. Lacy, Antimicrob. Ag. 

Chemother., 1, 320 (1975). 

3) a) M. Ando, S. Sayama, and K. Takase, Chem. Lett., 1979, 191; M. Ando, S. 

Sayama, and K. Takase, ibid., 1981, 377. b) The syntheses of B,B (cyclo- 

propyl, 1-hydroxy-1-methylethyl), u, and a,B isomers of 1 were reported - 

by another group: R. A. Moss, E. Y. Chen, J. Banger, and M. Matsuo, 

Tetrahedron Lett., 1978, 4365: R. A. Moss and E. Y. Chen, J. Org. Chem., 

46, 1466 (1981). c) Another synthesis of B,B isomer was reported: D. 

Caine, P. C. Chen, A. S. Frobese, and J. T. Guton III, J. Org. Chem., 44, 

4981 (1979). 

4) a) M. Ando, S. Sayama, and K. Takase, J. Org. Chem., in press. b) The 

private communications to E. Kurosawa, W. Fenical, and J. J. Sims dated 

December 12, 1980, January 8, 1981, and January 22, 1981, respectively. 

5) T. Suzuki, H. Kikuchi, E. Kurosawa, Chem. Lett., 1980, 1267. 

6) T. Suzuki, A. Furusaki, H. Kikuchi, E. Kurosawa, and C. Katayama, Tetra- 

hedron Lett., 2, 3423 (1981). 

7) E. Y. Chen, Tetrahedron Lett., 21, 4769 (1982). 

8) F. D. Gunstone and R. M. Heqqie, J. Chem, Sot., 1952, 1437. 

9) W. Naqata and M. Yoshioka, Org. React., 15, 255 (1977). 

10) K. B. Sharpless and R. C. Michaelson, J. Am. Chem. Sot., 95, 6136 (1973). 

11) Significant amount of 2 was produced when the reaction was carried out at 

refluxing temperature of benzene. 

12) a) F. W. Eastwood, K. J. Harrington, J. S. Josan, and J. L. Pura, Tetra- 

hedron Lett., 1970, 5223. b) S. Hanessian, A. Barqiotti, and M. LaRue, 

Tetrahedron Lett., 1978, 737. 

13) D. H. R. Barton and S. W. McCobie, J. Chem. Sot., Parkin I, 1975, 1574. 

(Received in Japan 11 October 1984) 


