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Oavanone, a dextrorotatory sesquiterpene ketone from the essential oil of Artemisia pallens, 

Wall., has recently been assigned structure I with no stereochemical specifications tll. 

We wish to report a total synthesis of rat. davanone, starting from rat. linalyl acetate (II). 

II : R, = CH * 
3’ 

R2 = OAc Ia-Id : R - 0 

III : R, = CHO; R2 = OAc VIII : R = OAc 

IV : R, = CHO; R2 = OH IXa-IXd: R = OH 

uc”k \\ 
V VI : R=OH 

VII : R = OAc 

Treatment of the latter with an equimolar amount of Se09 in 95% dioxane at 70°C gave, after 

chromatographic and distillative purification,the acetoxy-aldehyde III (35% yield], most probably 

as the trans form (21. 
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A max: 224 nm, .E = 18700 (31. 

2, 
max: 2720,1735,1685,1640,1365,1250,1170,1105,1020,940,930 cm -l [41. 
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NMK [CDC13+TM91: 5 = 9.37 [lH,sl: 6,52 [lH,m): 6.03 (lH.dd,Jl=lBcps, J2=10cpsl; 5.30 and 

5,06 [ZH,Zml; 2.03 [3H,sl: 1.76 /3H,broad sl: 1,61 ppm (3H.s). 

NMK [C6D6+TMSI: &= 9.27 TlH,sl; ii,91 (lH,ddl;'1.76 I3H.s); 1.67 (3H.broad sl; 1.47 ppm 

13H,sl (51. 

This was reacted with a 5% sodium carbonate solution in 75% MeDH at SO'C, yielding after 

chromatography on silica a 60 % yield of compounds IV and VTin a ratio of about l:ll. 

Cyclic aldehyde V proved to be a mixture of four diastereoisomers (ratio 24:30:19:271 on a polar 

glasscapillary VPC-column. 

+ 
-1 

max: 2720.1727.1644.1455.1370,1126,1100,1040~994,920 cm . 

NMK [CDC13+TMSI: c= 9.63 (1H.m); 5.94 and 5,86 (lH,Zdd. Jl=lBcps, J2=10cps1: 4.16 (1H.m): 

1,28 [3H,sl; 1.14/1.11/1.06/1.03 ppm (3H,4d, J-7cpsl. 

NMR IC6D6+ TMSI: $= 9.66 and 9,50 (lH,2ml: 5.67 and 5.60 IlH.Zdd, Jl=18cps, J2=10cps): 5,31/ 

5.02/4.66 12H,3ml; 3,93 [lH,ml; 2.25 (1H.m): 1.20 [3H,sl; 1,04/0,99/0.67/0.62 ppm 

[3H,4d. J-7cpsl. 

Subsequent reaction with the Grignard reagent of 3-methyl-but-3-en-l-y1 bromide 
C 
synthesized 

from the corresponding alcohol (61 via the tosylate and treatment with lithicm bromide 3, in THF 

furnished a mixture of diastereomeric alcohols VI. 

-0 
-1 

max: 3450,1650,1450,1372,1100,1040,1030,995,925~f390 cm . 

NMR ~CDC13+TMSI: 6= 5.96 and 5.90 (lH,Zdd, Jl=lBcps, J2=10,5 cpsl; 5,31/5,05/4,90 (2H,3m); 

4.72 TZH.ddl: 1.75 (JH,broad sl: 1.30 and 1.26 I3H.2~1; centre 0.90 ppm (3H,4d, J-7cps). 

Acetylation with pyridine-acetic anhydride led t0 the corresponding acetates VII. 

3 
-1 

max: 1742,1655,1453,1375.~245,1196,1050,1025,1000,927,695 cm . 

NMR (CDC13+TMSI: 6= 5.92 and 5,66 TlH,Zdd. Jl=16cps. J2=10cpsl: 4.70 [ZH, broad ~1; 3.62 

[lH.ml: 2,03 f3H.s); 1.73 [3H,ml; 1.28 (3H,sl: centre 0.96 ppm (3H,4d, J=7cpsf. 

Transformation of these into the diastereomerlc acetates VIII was effected by 5% p-toluene 

sulfonic acid in refluxing benzene. 

3 
-1 

max: 1742,1645.1453.1375,1245,1050,1025,1000.927,656 cm . 

NMR (CDC13+TMSl: &= 5.94 and 5.86 flH.Zdd, Jl=17cps, J2=10cpsl: 3,64 (1H.m); 2,213 

[2H,broad tl; 2.01 T3H.s); 1.26 T3H.s); 1.06/0,96/0.90/0,66 ppm (3H.4d. J-7cpsl. 

Careful chromatography on silica allowed the separation Into four components, which were hydro- 

lyzed individually by 5% methanolic KOH giving four davanol fractions (IXa-IXd in order of 

elution from silica). Each of them showed only one peak on a glasscapillary VFC-column. 

3 max: 3470.1645,1450,1375,1305,1245,11~0,1100,1045,995,322,562 cm-1 (71. 

NNK of IXa TC6D6+TMSI: 6 = 5,78 (lH,dd. Jl=17,5cps. J2=1Ocpsl; 2.30 (3H,ml; 1.1s [3H,s]: 

1.02 PPm (3H,d, J=~cPs]. 
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NMR of IXb K6D6+TMSl: x= 5,BO (lH.dd. Jl=17.5 cps, 32=1Ocps); 2.30 (2H,ml; 1.20 (3H,s); 

0.90 ppm (3H,d, J=7cps). 

NMR of IXc (C~D;+TMS~: 6= 5.68 (lH,dd. Jl=17cps, J2=lOcpsl; 2.30 I2H.m); 1.19 t3H.s); 

1.05 ppm (3H.d. J=t?.Scpsl. 

NMR of IXd K606+TMSI: s= 5.86 [lH,dd, Jl=17cps, J2=lOcpsl; 2.25 (ZH,broad tl; 1.22 (3H.s); 

0.86 ppm I3H.d. J=7cpsl. 

IXd. the fraction eluted last from the silica column, shows identical IR, MS and NMR spectra as 

well as VPC-retention time as the minor epimer of davanol, obtained by reducing natural davanone 

with LiAlH4 in ether. 

Finally all of the four davanol fractions (IXa - IXdl were converted to the four racemic 

.davanones Ia - Id by rapid oxydation with Jones reagent in acetone sdlution at - S'C. 

r max: 207 nm. s= 4000. 

3 
-1 

max: 1713,1645,1452,1372,1165,1125~1110,1100.~1045~,1030,995,920 cm (71. 

NMR of Ia (C606+TMSl: S= 5.78 (lH,dd. Jl-17cps. J2=1Ocpsf; 4.06 tlH.ml; 3,12 [ZH,broad dl; 

1.20 [3H,sl; 1.08 ppm (3H.d. J=7cpsl. 

NMR of Ib K606+TMSI: &= 5,76 (lH.dd, Jl=17cps, 32=lOcpsl: 4.01 IlH.ml: 3,18 (ZH,broad dl: 
. 

1.21 13H.sl; 0.88 ppm [3H,d, J=7cpsl. 

NMR of Ic (C6D6+TMSI: &= 5.89 [lH.dd, Jl=17cps, J2=lOcps1; 4.10 [lH,ml; 3,07 (ZH,broad d); 

1,20 (3H.s); 1,14 ppm t3H.d. J-7cpsl. 

NMR of Id (C6D6+TMSI: g= 5.88 IlH.dd. Jl=17cps. J2=10cpsl; 4.01 (lH,ml; 3,24 (2H. broad dl; 

1;18 (3H.sl: O.a6 (3H.d. J=7cpsl. 

The isomer Id [obtained from IXd) shows identical UV, IR, MS and NMR spectra as well as 

identical retention time on a glasscapillary VPC-column as natural davanone (81. 

If one compares the downfield shift of the centre of the lowfield vinylic hydrogen NMR resonances 

going from trans-linalool oxyde to cis-linalool oxyde [.A&= 0.06 ppm 1911 with the one observed 

going from IXb to IXc or IXa to IXd and bearing in mind that the vinyl groups in the linalool 

oxydes and the davanols are in a similar molecular environment, one is tempted to assign a cis 

relationship to the vinyl and the ketonic side chain groupings at the tetrahydrofuran moiety of 

natural davanone. 

Further work in this direction is continued and will be reported later. 

We are much obliged to Dres. P. Schudel and M. Pesai-o for helpful discussion. 
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