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We wish to report a version of the aae&Xaisen rearrangement1 whioh should prove useful 

in the preparation of dlastereomerio apiro oompounds. Speoifioally, we have applied this method 

in the total syntheeis of Spiro-sesquiterpenee (i-) S-vet&one (Ia)? (+) 10-epi-0-vetivone2b( Ib), 

and (k) R-vetiapirene3 (II). 

Ib 

Camphooeenio aldehyde’ (III) [b.p. 8S-92’ at 13 mm; nmr 1.60 (6H), 9.40 (lH, d,J = 1.5 Hz)], 

obtained in 46% yield from oamphoceenia nItrile, by reduotion vith diisobutyl aluminum hydride 

at O”, was converted to the triaubstituted pyrrolidine enamlne IV [97% yield, b.p. 78-80’ at 

0.1 mm; nmr 1.61 (6H), 5.70 (ml J. 
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EnamIne IV, when reacted with pure tram-orotyl bmmide (acetonitrile, 80°, followed by 

buffered aoetate Qdrolyeia), furnished in 758 yield a 55:45 of diastereomrs (250 Mie mr) of 

the alkylated aldehyde V [b.p. 68-69' at 0.1 mn; IXW, major 1.015 (doublet,s= 7.00 Ii%), miuor 

1.025 (doublet,J = 7.00 HB), 9.428 (Ui)]. Alternatively, when the enamine was treated with cis 

crotylbromide, ’ the diastereomeric ratio was reversed (45:55). These experlmnte suggest that 

the 3,3 rigrmtropio rearrangement of quatermry salts i and ii (R = Ii, RI = Ma or R = Me, 

R' = H) is a highly stereospeoific reaction. 

Aldehyde V, (derived from tram-crotyl bromide) wae converted to the corresponding tertiary 

carbinol VI by (a) treatment with methyl lithium, (b) oxidation to the corresponding mthyl 

ketone (vith N-chloro euocinixnide, dimethyl sulfide and tristl@ amine' at -200), and (0) 

repeated treatment with met&l lithium, (overall yield 9%). Conwmion of VI to the 

primary VII effected by (a) selective hydroboration with disianyl borane followed 

by oxidation with basic peroxide, of the aloohol a8 its 

(c) of the alcohol with chloride in at and 

(d) of acetate with lithium hydride yield b-p. 105-115' 

at mm). 

The VII smoothly oxidired' in yield to corresponding aldewde VII 

(b.p. at mm). The VIII undergoes an catalyzed Prine' cycliz&ion 

to separable mixture diastereomeric splro-alcohols IXa IXb9 when to 

catalytic amount of chloride10 inmethylene for seconds (90$ yield). 
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Although them was forrmlly the possibility of the fonmtion of four diastereomric p 

pairs in the acid-catalysed Prins reaction, iaomar IXa and IXb accountzdfor over 97$ of the 

reactionmixture. Both isomers possessed 

gmup (as shown by 250 Mis nmr), which is 

an equatorial alcohol function and an axial methyl 

compatible with the following reaction sequence: 

The pure homoallylic alcohol IXa was oxidiaedcusing Doering's modification of the Moffat 

oxidation)'l in 9d yield to afford racemic Ia uhose physical properties (ir, 250 Mlis nmr,12 and 

high resolution mass spectra, and glc retention time) are identical to those of an authentic 

sample of (5) B-vetivona. Similarly (t) lO-epi-l-vetivone' was obtained from Xb. 

$..--- f$ 
Uhen the me&ate of homoallylic alcohol Mauasrefluxed in pyridine for two hours, a diene 

was produced in 9ti yield which was shovn to be (2) S-vetispimne 13 by comparison with a sample 

of natural levorotatory material. 14 

This mute to diastemomrs has a potential use in other applications especially when 

enamines of known geometry can be isolated in pure form, and we are investigating this possibility 

Acknowledgments: h’a thank the Chemistry f@partment of Carnegie-Mellon University and the 

Petroleum Research Fund administered by the A.C.S. for financial support. 



3328 IToo. 35 

RXFEFENCES 

1. K. C. Brannock and R. D. Burpitt, J. Ora. Chem., &, 3576 (1961). 

2. (a) J. A. Mar&all and P. C. Johnson, J. Ore. Chem., 21, 192 (19701, and G. Stork, R. L. 

Danheiser and B. Ganem, J. Amer. Chem. Sot., s, 3&U (1973). 

(b) P. M. &Curry Jr., R. K. Singh and S. Link, Tetrahedron Letters, 1155 (1973). 

3. Aleo referred to asp-isovetivenene, eee footnote 13. 

4. All new compounds gave satisfactory elemental and/or mss spectral data and compatible 

ir and nmr (250 MHz) spectra. 

5. W Jagelki, &., & l498 (1899). 

6. S. F. Birch and D. T. McAllan, J. Chem. Sot., 2556 (1951). 

7. E. J. Corey and C. U. Kim, J. Amer. Chem. Sot., &, 7566 (1972). 

8. A therms1 Prina reaction was also effected on attempted Preparative glc of VIII. 

9. Compound IXa is a solid, m.p. 101-104° , while compound Mb is a liquid. 

10. J. A. Marshall, N. H. Andersen and P. C. Johnson, J. Ora. Chem., 2, 186 (1970). 

11. J. R. Parikh and W. von E. Doering, J. Amer. Chem. Sot., Be, 5505 (1967). 

12. For 250 MHa nmr Spectra of (+)P-vetivone and (5) lO-epia-vetivone, eee reference 2b. 

13. N. H. Andersen, M. S. Faloone and D. D. Syrdal, Tetrahedron Letters, 1759 (1970). 

14. A eample of natural@-vetiepirene MI kindly rupplied by Professor N. H. Andersen. 


