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Efficient synthesis of pseudoionone by oxidative
decarboxylation of allyl B-ketoesters
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Rhéna-Poulenc, Centre de Recherches des Carriéres
B5 avenue des Fréres Perret - B.P. 62 - 68192 SAINT-FONS - FRANCE

Summary : The palladium catalyzed oxidative decarboxylation of allyl B ketoesters is uged,
in mild cenditions, to synthesize efficiently pseudoionone from technical grade myrcene.

Recenly we have developed a new industrial process for production of pseudoionone T, an
important intermediate in the synthesis of vitamin A2, via an oxidative decarboxylation of allyl
B-ketoesters'. The decarboxylation-dehydrogenation of disubstituted allyl R-ketoesters is cata-
lysed by palladium?® ; we thought that it could efficiently be applied to the mixture of o
monosubstituted allyl B-ketoesters 2 and 3 to give mainly pseudoionone isomers.
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Mixture ol isomers E/Z : 70730 ¢TI NMR analysis)

Compounds 2 and 3 can be prepared in two steps using technical grade myrcene as starting
material’. When technical grade myrcene was reacted with methyl acetoacetate in the presence
of a water soluble rhodium complex in a biphasic systern, [(RECIINCOD), / tris (sodium-3-
sulfophenyl)phosphine, TPPTS) ; 11,0 ; CH,0H ; Na,CO,], a very good sclectivity was obtained,
Products 4 and 5 were isolated in 97% yield (conversion of myrcene : 98%).
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H 5 COCH, 4/5 : 45/35 (GC analysis)
E/Z @ 70430 (*H NMR analysis)
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The water-soluble system (Rh(I)/TPPTS) sefectively catalyzes many condensations under
very mild conditions®. The ester interchange of 4 and § with allyl aleohol (Na, 5% mol, 90°C/
6h) gave the allyl B-ketoesters 2 and 3 in 81% isolated vield {(conversion of mixture 4 and § ; 95%).
Ratio 2/3 : 45/55 by GC analysis,

The mixture of 2 and 3 was transformed into the psendoionone isomers 1 and 6 via an
oxidative-decarboxylation reiction ; compounds 7 and 8 were also identified®. Surprisingly, we
did not obtain any ¢-allyl ketones (9 and 10) although other groups have reported the formation
of similar products®. The results are sumimarized in the Table.

0 ¥ O
ENUP SPA N G N A &
6 7 8
B 70730 (11 NMR analysis)
0 4]
,J-‘.;\,/\/J::Mvi& . s,/\»,,ﬂv-\flt.‘
9 V4 10 Vi

Good yviclds and high selectivities were obtained with the use of nitriles and dinitriles as
solvent. The reaction occurs at room temperature in dinitriles {entries 5to 7). In mononitriles,
higher temperatures are required. For example, the conversion is not complete after 24h in
acetonitrile at room temperatulc,

A complete isomerisation of the mixtyre 1 and 6 to the mixture of stereoisomers 1, necessary
before acidic cyclisation to [-ionone?, was obtained by a standard method’ (iodine, 1% mol in
N-methyl-2-pyrrolidone). The by-products 7 and 8 arc valuable in the synthesis of vitamin E ®
When allyl ester 2 E* was reacted with PA(OAc), (1% mol.) in acetonitrile (reflux, 1h30),
compounds 1 and 7 E were obtained in 93% vicld (conversion of 2 E : 98%). Ratio 1/7 E = 81/
9 by GC analysis. The formation of 9 was nol detected.

We intend to exploit this methodology in the design und synthesis of terpenoids and new
classes of organic intermediales’.

A typical procedure is as [ollows (entry 7) : under argon, a solution of 2.78g (10 mmol, ) of
the mixture of 2 and 3, and 24 mg of Pcl(OAc)2 in 1,6-dicyanohexane (10 ml), was stirred 1h at
20°C. Brine was added and the resulting mixlure was extracted with pentane.  The organic layer
was dried over MgSO, ; after evaporation a colorless oil was obtained (1.80g), 91% yield (1 +6).



TABLE : Oxidative decarboxylation of the mixture of 2 and 3.
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Entry Temperature Catalyst Time Solvent Conversinn Yield Selectivity
*C Yu mol. h . () % (c) % (¢) (d)
(2+3) d+8  1/6/7+8/9+10
1 90 Pd(OAc), 1 CILCN 100 88 4673272210
1.4
2 80 " 2 " " 90 48/33/19 /0
|
3 " " " CH-CN ¥ 89 48/40/12/0
4 " PA(DBA}, @ 1 " " 93 52/39/9/0
1
5 20 Pd(OAc), 2 (a) 95 92 42/45/13/0
1
6 80 0.5 (b o8 90 48/43/9/0
7 20 " L 100 91 46/44 /810
{2) 2-Methylghnaronitrile
{hy  1.6-Dicyanohexane
(¢} From GC analysis with internal reference
W) 7/8-=10/90
{¢) DBA : dihenzylideneacetonc
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(70 ml) 2.3g of sodium were added . The mixture was stirred 2h at room temperature, 17.5g
({11 mol.) of geranyl chloride were added and the mixture was refluxed for 16h. Brine

(100 ml) was added and the resulting solution was extracted with pentane. The organic layer
was dried over MgS0,. After evaporation of the svlvent, 26.1 g of an 0il were obtained. The
crude material was distilled under reduced pressure and 19.5g of 2 I were obtained (bp 128-
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Mass spectrum (CI) : (m/fe) 278 (M"), 'H NMR (250 MHz, CDCL) : 8 2.16 (5. ~CO-CH,, 31D,
342 (1, = THz, -CH-CO—, 1H), 2,50 (t, ] = 7 Hz, CI—Iz CI1 , 21D, 4.97 (t,] = 7Hz, C=CH
2x 1H), 5.83 (m, CH= CH,, 1H), 5.25 and 5.18 (2d, J = 17 Hz and 11 Hz, —CH,-CH— CH,,
2x 1H), 4.55 (d, I = 5 Hz, -O-CH,—, 21, 1.90 - 1.95 (i, -CH,-CH,—, 2 x 2H), 1.60, 1.55
and 1.52 (3s, CH,—, 3 x 3H). FTIR (KBr) 1745 1720 cm ' (v - CO-), 1650 - 1630 cm?

(v C=0O).
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