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Summary : The palladium catzyzrd oxidativc dccarboxylatian of ;tllyl pa ketoesters is used, 

in mild conditions, to synthesize efficiently pseudoionone from technical grade myrccne. 

Kecerr~ly we have developed a new industrial process for production of pseudoionone 1 , an 

important int,ermediate in thz synthesis of vitamin A2, via an oxidative decwhoxylation of ally1 

P-ketoesters’. The dec;irboxylation~dzhydr(~g~n~tion of disuhstituted ally1 fi-ketoesterr is c&- 

lysed hy palladium3 ; we thought that it could efficiently he applied to the mixture of n- 

monosubstituted ally1 P-ketoesters 2 and 3 to give mainly pseudoionone isomers. 

Compounds 2 and 3 can be prepared in two sq’s using tcchnic:il grade myrcene as starting 

material’. When technical grade myrccne was reacted with methyl xcto~cetate in the presence 

of a water soluble rhodium complex in ii hiphxsic system, [(RhCI(I)(COD), / tris (sodium-3- 

sulfophenyl)phospl~ine,Tl’I~I‘S) ; II,0 ; CII,OH ; Na,CO,], a very good sclcctivity WBS obtained. 

Products 4 and 5 were isolated in 97% yield (conversion of myrcene : 98%). 
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The w&r-soluble system (Rh(I)IfPPTS) selectively catalyzes many condensations under 

very mild conditions’. The ester intcxhange of 4 and 5 with ally1 alcohol (Na, 5% mol, YO”C/ 

6h) gave the ally1 a-ketoestersZsnd3 in Xl % isolatrd yirld(~onversionof mixture4 and5 : 95%). 

Ratio 213 : 45155 by GC analysis. 

The mixture of 2 and 3 was transformed into the pseudnionone isomers 1 and 6 via an 

oxidative-decarhoxylation reaction ; compounds 7 and 8 wcrc also identified”. Surprisingly, we 

did not obtain any a-ally1 ketones (9 and 111) although uther groups have reported the formation 

of similar products”.The results are summarized in the Table. 

Good yields and high selecrivities were obtained with the use of nitriles and dinihiles as 

solvent. The reaction occurs at room temperature in dinitriles (entries 5 to 7). In mononitriles, 

higher temperatures art: required. For example, t,he conversion is not c~omplcre after 24h in 

acetonitrile at room tcmperaturc. 

A complete isomerisation of the mixture 1 and 6 to the mixture of stereoisomrrs 1, necessary 

before acidic cycliwtion to [%mone’, was obtained by a standard method’ iiodine. I%, mol in 

N~metllyl-2.pyrrolidone). The hy-products 7 and 8 xc valuable in the synrhesis of vitamin E ii. 

When ally1 ester 2 E ” was reacted with Pd(OAc), (1% mol.) in acetonitrilc (rcflux, lh30). 

compounds I and 7 E were obtained in 93% yield (conversion of 2 E : 9X?&). Ratio l/7 E = 911 

Y by GC analysis. The formation of 9 was not detctcd. 

We intend to exploit this methodology in the design and synthesis of terpcnoids and new 

clwses of organic intzrmediatrss. 

A typical procedure is as follows (entry 7) : under argon, a solution of 2.78g (10 mmol. ) of 

the mixture of 2 and 3, and 24 mg of Pd(OAc), in 1,6-dicyanohexane (III ml), was stirred Ih at 

20mC. Brine was added and the resnlting mixture was extracted with pentanc. The organic layer 

was dried over MgSO, ; after evaporarion a colorless oil was obtained (I .8Og), 9 I % yield (1 + 6). 
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TABLE : Oxidative decwhoxylation of the mixture of 2 and 3. 

1 90 

2 80 

3 

4 

5 20 

0 80 

7 20 

Pd(OAc), I CII,CN 100 88 

3.4 

2 90 

I 

C,H,_(!N 89 

Pd(DBA), (c) 1 93 

1 

I’d(OAc), 2 (a) 95 92 

1 

0.5 (b) 98 90 

I 100 91 

46/72/22/O 

48/33/19/O 

48/40/12/O 

52,/39/9/O 

42/45/13/O 

48/43/9/O 

46/44/8/O 

(a) Z~~MethylglurnronirriIr 
(h) I ,h-Dicyanohexane 
w bkxn GC analysis with internal reference 
(d) 7 / R .; I n/90 
(c) DBA : dihenzylideneacetnl,e 
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Mixwe 2 and 3 : hp 125-l 27-C, 0.3 mrnklg. 

Mixture 4 and 5 : hp 217.21 W! 120 mmHg. 

Mixture 7 and 8 : hp 155-l 56°C / 20 mmHg. 

All new compounds were characterized hy ‘H NMR and “C NMR and well as FTIR, mass 

apzctroscopy and combustion analysis. 
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Synthesis of compound 2 E : 70 a solutiorl ol’allyl acetwaxtatc (15.4g. 0.1 mol.) in THF 

(70 ml) 2.3g of sodium were added The mixture was wired Zh at room tcmpcratux. 17.5g 

(0.1 mol.) of gemnyl chloride were added and the mixture was refluxed for Ihh. Brine 

(100 ml) was added and the resulting solution was extracted with pentane. The organic layer 

WE dried over MgSO,. Afrcr evaporation of 11x solvent, 26.1 g of an oil were obtained. The 

crude material was distilled under reduced pressure and I ML: of 2 I? were obtained (bp 128. 

131 “C / 0.4 mmHg). Yield 70%. 

Mass spectrum (CI) : (de) 27X CM’), ‘H NMR (250 MHz, CDCI,) : 6 2.16 (s. -CO-CII,, 311), 

3.42 (1. J = 7Hz, -CH4!0-, IH), 2.50 (t. J = 7 Hz, Crr, CII , 211). 4.97 (t. J = 7Hz, C =CH, 

2 x HI), 5.83 (m, CH= CH,, IH). 5.25 and 5.18 (Zd, J = 17 Hz and 11 Hz, XXI~&X- CI&, 

2 x lH), 4.55 (d, I= 5 Hz, ~XXH,, 2H), 1.90 - 1 .‘)S (tn. -CHz<_CY-, 2 x 2H), 1.60, 1.55 

and I.52 (Is, CH,-, 3 x 3H). FTIR (KBr) 1745 1720 cm ’ (v Co-). ,650 - 163” cm+ 

(v C= C). 
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