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Abstract: Campholenal analogues (+)-la-d wac dekbonyhed with a catalytic amount of Rb/Al203 with only slight 
racemizahn. axpaimmts with other catalysts showed that mcemi2atioU increases with the ability of the maal to form a x-ally1 
complex and to wtalyse the hydmgeoation oftbe won side pmduct. (Ph3PbRhCl gave the best results. 

Decarbonylation of campholenal ((+)-la) [l] using Pa/c [2] has recently been shown to proceed with 

practically complete racemization [3]. Requiring the optically active olefins 3a-d (see table 2)‘in both antipodal 

forms as chiral building blocks for the pqaration and olfactive evaluation of precious flowery and woody natural 

[4] and synthetic [5] fragrances, we decided to study the mechanism of racemization and to examine alternative 

catalysts which might prevent it. 

As the enantiomers of la were inseparable on diverse chiral GC or SCF-HPLC! [6] columns. its optical 

purity was detezmhd by h~tegralion of the aldehydic signal using lH-NMR analysis in the prekce of En(hfbch 

((+)-la, # = +8.8 neat, 90% e.c.[7]; (-)-la, 6 = -9.6 mat, %% e.c.). Distillation of (+)-la at 190°C in the 

presence of Pd/c 5% (6% by weight), sffurded pmdcally racemic 3a [8] in 77% yield (entry 1, table I). 

scheme I 

w -6W-W~ e + e + e 
(+)-la 

190-21oWN2 

48h 
(-)-3a 4a 5a 

90% C.C. 
Table I 
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intram~k&ar aldo1 condensation [l] to give the enone (+)-6 I&! = +64 neat, 88% e.c.; (-)-6. < = -68 neat, 

94% e.c.) which was analysed by IH-NMR in the F;cee;f EWfW3. 

(-)-3a + ‘es I,e& Xp& 

(+)-6 (+)-7 
15:85 cisjtrans 85:15 cisltrans 

rl@, CH$12, DMS; ii) pTsOH, cyclohexane~ }; iti) NH&i, MeI/lI@ iv) KH, MeI, THl?) KOH. EtOH 11 

During the preparation of (+)-la and (+)-lc (ruble 2) and their precursors. several inconsistent reports [12], 

indicating inverse optical properties for the same absolute configuration, persuaded us to correlate (+)-a with 

(-)-S-pulegone ((-)-5)[13]. Accordingly, permethylation of (-)-5 [14]. [15] gave a 85:15 mixture of 

(+)-cislrranr-8, whose ozonolysis followed by reduction (DMS) and basic mzatment [ 161 afforded the equilibrated 

15:85 (-)-cis / (+)-~a ketone 7 [5] of the same absolute configuration as that obtained by monomethylation [ 171 

of (+)-6. The optically pure ketone (-)-truns-7 (o$ = -50.7 neat) was similarly obtained from (+)-R-p&gone 

(e= +24.1 neat). An attempted direct hydrolytic (H2SO4 : H20) retro-aldol [18] on his /trans-8 was 

unsuccessful. 

Having confirmed the correct absolute configuration [ 12al we then investigated the use of Rh/Al& 5% 

[19] as catalyst, which resulted in a rapid decarbonylation with only slight racemization (entry 4, ruble 1). 

Subsequently, the best results in terms of chemical and optical purity were obtained under homogeneous 

conditions by employing a catalytic amount of Wilkinson catalyst, already successfully used by Wufborsky and 
Allen [20] for the decarbonyktion of opticaIly active a- substituted aldehydes (entry 7, table I). The accepted 

mechanism 1211 is iksaated in the following scheme. 

scheme 3 

CO+I-I,+Met/L +\14 s * 

+CO+Met/L 

3a 

Thus, the metal complex II may give rise to either (-)-3s by reductive ekdnadon or 4a by blimi&on, 

further komerkdon leads to k. Formally, racemkation may occur by hydrogen&n of 4a in the pmsence of 

nascent hydrogen produced fnrm the &elimination pathway or by displacemen toftkdoublebondin3aviaa 

u-ally1 complex. lkarbonylation perfamed under Hz (entry 5, ruble I) does not displace the equilitiurn towards 

reductive eIiminadon and &ted in partial race&&on. Alternatively, when the aldehyde (+)-lb [l] (ruble 2) 

was decarbonylated at 190°C with FW/C 596, a 3 : 4 mixture of “c 2a : 3b dWilkd in 75% yield When pure 

(+>2a[22]wa9refl~~with~at1900Cfor6hrs,a2:1mixhln~~thethermodynamic~o 

of 28 (12.01 k&m01 [23]) and 3b (12.36 kcaI/mol) was formed. These two experiments clearly indicate 

m@rionofthedoublebondvIaa ~-aIlylcomplex.JkcarbonyhUIonusIngmetaWcrtLodiumwasalsowrttadedto 

aldehydes (+)-lc [24] and (+)-la [25] (both 95% e.c.) without nom racemidrur. 
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(for 15 (for ii) a 3 4 5 
a 

ii? 
H 94 80 5 

:I] 5; 
36 13 

b 
k z 

78 
C H 

Zk :; ix 
:; 

21 
10 

d 
e ZH~~~H : E ii: 

41 0 

f 6=2)3c@- H 76iii 

i) NH$W2, KOH, ethylaqlyco~ ii) RblAl2G3 5%. 6% by wei8ltt 190~~,48 h; iii) after estdication, MeGH, cat. H2SO4. 

The olefins (+)-Za-d, (-)-3a.b and (+)-3c.d are @portant precursors for the preparation of optically active 

cyclohexenones, naturaUy occurring in iris concrete [%I. The a&ho1 (+)_ze and the methyl ester (+)-2f obtained 

by Wolff-Kishner reduction of (+)-le and (+)-lf respectively [l] are also potential chirons in the context of a 

systematic study of the lipophilic part of sandalwood-like alcohols derived from campholenal analogues [l]. 

Further synthetic uansfomtation of these olefms will be presented in due course. 
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