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Abstract: The title sesquiterpene was obtained in a five-step synthesis starting from an achiral 

substrate: uxycarvone. Enantioselectivity is due to a phenylalank-catalyzed intramolecular aldol 

mauion. 

a-cypaOne1aad~~2~widclyustdchiral~Sf0rthc8~thesiSofothaeudcsmane 

sesquiteqene derivatives.l Whena. (-)-aepicyperone csn be very easily synthesize@ from (+)-dihydro- 

carvoae 3, there are but I few synthetic methods yielding a-cyperone, all involving cliaste~~selective 

transformations ofchiml building b-3 

As already emphasized,4 then is a pitfall when starting from dihydrocarvone 3. which stands as the 

obvious starting point, since Robinson annelation invariably leads, through axial attack onto the enolate double 

bond, almost exclusively to octalones exhibiting a fr4n.1 relationship between the ring substituents, thus 

providingclirectaccesstoepicypemne2but not tocypemnel: 

-3 -2 

tl!xqmd with pwious nprts, the five-step synthesis (cf. Scheme 1) we psent hae shows two original and 

useful featmes: (i) the synthesis of cypemne begins with an achbal substrate: oxycarvone 4. (ii) chiral catalysis 

is responsible for the ensntioselective furmation of the target-molecule. 
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Oxycarvone 45 was nacted with I-penten9-one (50°C H2o/ueoH 3/1&h, 81%) and the addition 

yielded both adducts 5 and 6 in a 6fMO relative ratio. This staeochanical course cannot be attributed to a 

thermodynamical control because no exchange nacdoo was obsuved when the ethyl vinyl ketone adduct of 

2-methyl-1,3-cyclohexanedione was treated with methyl vinyl ketone (5 equiv) under the same experimental 

conditionsasabwe: 

Most likely, the contrast between the reactivity of the en01 fams ofdihydmcarvone 3 aad oxycarvone 4 

should he attributed to cunfonnadonal differences; for instance. the alkyl-3 ktone effecta comes into play in the 

case of substrate 4 and might be responsible for the observed absence of stemuaelectivity. Anyhow this 

stezeochemical outcome is gnzatly beneficial since it makes th adduct with the cis nlationship between the ring 

substituents now available. 

We described’ previously the enantioselective intramolecular aldol naction which occurs when 

triketones 5 and 6 are heated in the presence of (S)-phenylalaninc* and 1N HC104 in acetonitrile (&lux, 

6 days, 90%). F&&ones 7 and 8 = separated by silica gel column chromatography @entane/etber 80/20) 

and showed enantiomeric excesses about 90-9596 (*H NMR measurements with Bu(hfc)3).9 Compound 7 ((mp 

6O”C, [aIDa = +31.3 (~0.7, dioxane)) was obtained in enantiomerically pure form after one crystallization 

from pentane. Ekiiom 7 (5.6 mmol) was thus neated with sodium borohydride (2.1 mmol) (0°C. EtOH, 91%) 

and yielded alcohol 9 ((mp 39°C [aID = +78.7 (c=O.5, dioxane)). 

Deoxygenation of alcohol 9 was fast attempted by reducing its tosylate derivative. To this end, 

compound 9 (R = OH) was treated with p-toluenesulfonic chloride in pyridine and transformed in the 

corresponding p-toluene sulfonate ((mp 121°C, [a]Dm = +42.5 (c=l, dioxane)). However reduction of this 

tosylate either by the zn/~aP system or by LiAmlt was unsuccessful. 

Finally alcohol 9 was conveniently deoxygenated by using the method described by Barton and 

MC Combielz: reduction of thiocarbonylimidazole derivatives by tributyltin hydride. An attempt of deoxygenate 

alcohol 9 via its S-methyldithiocarbonate was unsatisfactory because the preparation of this derivative nqubed 

very basic conditions and therefore led to formation of many isomers which are likely to result from double 

bond migration and/or epimexizarion of the isopmpenyl-bearing stexeogenic center. 

Alcohol 9 reacted with 1.1’~thiocarbonyldiiiidazole (2 eq.) in 1.2~dichlomethane (reflux, 3h, 86%) 

and afforded imidaxoli& 11 ((mp 88Y!, [aIDa = +80.2 (c&5, CHC13)). Reduction by tributylstannane 

proccadtd smoothly to give the desired sesquiteqene. l3 Thus (+)-a-cyperone 1 resulted from treatment of 

imidazolide 10 by tributyltin hydride (1.5 cquiv, toluene, reflux, 2h, 82%) and was obtained in an optically 

pure form : [a]Du, = +87.9 (~31.5. CHC13) and +79.2 (c--l, dioxane), lit.: [a]nm = +91 .l (~0.7. CHC!l# 

and +81 (c=0.09. dioxane)t4. 
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Scheme 1 

Owing to the good overall yield and convenience of the prnctduFts described hem, this first example of 

a genuinely enantioselective synthesis of (+)-a-cyperone 1 should make this sesquiterpene a still mozc useful 

s&g chiral block for asymmetric syntheses. 
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