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SYNTHESIS OF NEW UNSATURATED ESTERS, CATALYSED
BY PALLADIUM-PHOSPHINE COMPLEXES

G. MIGNANI*, F. GRASS, M. AUFRAND and D. MOREL
RHONE-POULENC, CENTRE DE RECHERCHES DES CARRIERES,
69190 Saint-Fons - FRANCE

Summary : The palladium-catalysed addition of allylic chlorides to carbonucleophiles leads to the
formation of new terpene derivatives. A facile and economical route of phytone is described.

Soluble metal complexesare finding increased use in organic synthesis (1). The palladium (2), molybdenum

(3), iron (4), cobalt (4) and nickel (5)-catalysed alkylations of e-dicarbonyl and related compounds
with allylic chlorides, alcohols, amines, esters, sulfones, ammonium salts and ethers have been
extensively described in the literature (6).

We report the synthesis of new unsaturated esters-catalysed by palladium-phosphine complexes. These esters
can be used in the synthesis of phytone which is an important vitamin E intermediate (7). The key steps

are the direct introduction of a C, unit using the anion « to an ester, and the carbon-carbon bond formation
with a high regiochemical control.
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The results are summarized in the following Table.

Ahigh selectivity was observed only with the allylic chloride_] (entries a and b) ; this problem of selectivity
(entries d and e) appears to result from a competitive attack of the nucleophile at the two sites of a n-allyl
intermediate (8). It would seem that the steric effect of the terpene chain allows a high selectivity for terminal
attack. This result was used for the synthesis of phytone 2.
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When a mixture 3 and 4 was reacted with methyl acetylacetonate in the presence of the rhodium-hydrosoluble
phosphine (tris(sodium 3-sulfopheny!) phosphine) in biphasic system, (RhCI{COD)),/TPPTS /H,O/CH, OH/
Na, CO,, a very high selectivity was observed. Products 3 and 6 were isolated in 94 % yield from the reaction

mixture.

CO,CH, CO,CH,
3 [+}

(3/6 = 85/15, GLC analysis)

This water-soluble composition (Rhodium/TPPTS) selectively catalyses the condensation of isoprene with
barbituric acid to yield Isofeprazone (9) and the condensation of 2-methyl-6-methylene-1, 3E, 7-octatriene
with methyl acetylacetonate to give terpenoid intermediates useful for the synthesis of pseudoionone (10).

The hydrolysis of the mixture 3 + 6 (NaOH/H,O/1 h , 40°C) gave keto-acids 7 and § (95 % yield).
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The mixture of 7 and § was hydrogenated (Pd-C : 10 % / pentane / hydrogen pressure 100 bar,
12 h, 25°C); compound 9 was isolated (98 % yield).
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Thermolysis (150°C) of 9 yielded phytone 2 in pure form.
This synthetic methodology is useful for the synthesis of other terpenoids and natural products.

GENERAL PROCEDURE : (entry a) (13)

A mixture of 10ml dry pentane and 2.07 g (20 mmol) diisopropylamine was cooled at 0°C, 12.5ml
of n-butyl lithium (20 mmol) in hexane (1.6 M) was added. The mixture was stirred during 20 mn
at 0°C. After cooling at - 78°C, 2.78 g (20 mmol) of 10 was slowly added. The temperature was maintained
at about - 78°C during 20 mn and at 20°C during 1 h.

In a second flask under argon, 40mg (0.1 mmol) of (C, H,PdCl),, 2.30 mg (0.87 mmol) of TPP,
5mi of dry toluene and 3.5 g (20 mmol) of ] were added. The first mixture was added slowly (20 mn) to the
second flask. The mixture was stirred at 20°C during 2 h. After hydrolysis (HC1, 10 %), the mixture was
extracted with ether. The combined organic layers were washed with brine, dried over MgSQO,, concentrated
in vacuo and yielded a yellow oil (5.08 g). Distillation under reduced pressure gives 4.5 g of a mixture 3
and 4 Eb ,=111-118°C.
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TABLE : Reaction of allylic chlorides and bromides with carbonucleophiles (a).

Nucleophiles Allylic compounds Yield Selectivity
ENTRY Resul
(b) (©) esults (d) (e)
CO,Et
7
CO,Et 3
/g/lau@ W 81,5 3/3+4=98%
a al 7
O,Et
1 g
0,Et O,Et
b oL @ " s 28 100
®
COMe COMe
c )\\) o Li® )\/ a W 62 —
O,Me
d " 12
Ve YA S 61 12/12+13=67%
13
/&)C\O:I:/
e " e 14 375 14/14+15=64%
Cl1
13
(a) Reactions were carried out using the catalyst system : (C,H,PdCl), and TPP (triphenylphosphine) in dry toluene at room
temperature under argon.
(b) Nucleophiles were prepared by treatment of unsaturated esters 10 and 11 with LDA (lithium diisopropylamide). These
esters were prepared in good yield by alcoxycarbonylation of isoprene and myrcene (11).
COEt (or Me) wozlil
10 1
) The allylic chloride 1 was prepared by direct chlorination of myrcene (12).
@ Isolated vield.
Satisfactory analytical and spectroscopic data were obtained for all new derivatives.
© Selectivity : GC

® Isolated by preparative HPLC (SiO, columm, cyclohexane/dichloromethane).
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