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We wish to report the first total synthesis of natural (-)-acorenone (L), a spirosesquiterpene 

isolated by Sonal from sweetflag oil (Acorus calamus L.). Recently (?)-1_ was prepared from (+)- 

acorenone B (2)2 while 2, which differs from 1 only in its configuration at the spiro carbon,3 has - 

been synthesized by several groups.4 

Our synthesis of (-)-1 is short, experimentally simple and readily provides the pure natural 

product in reasonable overall yield. Conversion of (+)-limonene (2) to (-)-aldehyde Awas previ- 

ously described for the enantiomeric series.5 Hydrogenation of 5 with 5% palladium on charcoal 

on the side opposite to the isopropyl group gave in 65% yield aldehyde 5' as a mixture of two 

epimers. Preparation of the pyrrolidine enamine of z gave 5 in 80% yield as a 4:l mixture of 

double bond isomers. In the critical step of the synthesis, stereoselective spiroannelation of 

5 with an excess of 1-methoxy-3-buten-Z-one (I)7** and one equivalent of acetic acid' with no sol- 

vent at room temperature for 8 hours gave in 35% yield enone 8 (short path distillation 80-100' at 

0.1 Torr; 1695, 1620 cm -l; [a];5 +350; x,, (EtOH) 265 nm (E 8000)). 8 is the product expected 

from initial Michael reaction of 1 with the less hindered a-face of 5 followed by cycloaldolization 
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and tic, glc, and nmr indicated only one isomer was present. Treatment of gwith excess methyl- 

magnesium iodide gave in high yield 2 (methyl singlets at 'c 8.73 and 6.47 and a vinyl singlet at 

5.75) which tic showed was a 3:2 mixture of the two possible alcohols. Both dehydration and enol 

ether hydrolysis were effected by simply reacting xwith p-toluenesulfonic acid in refluxing ben- 

zenerO~" for 4 hours to give in 74% yield after tic purification (-)-acorenone Q.), [a];' -28'. 

An authentic sample of lwas isolated from European calamus oi112 and was identical in all respects 

(e.g. [a]:' -27', lit.' -22') with synthetic L.13 The nmr spectrum of synthetic Lwas also iden- 

tical to the published spectrum of (?)-1.2 This synthesis establishes the absolute configuration 

of (-)-1 as depicted." 
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