Tetrahedron Letters,Vol.25,No.50,pp 5759-5762,1984 0040-4039/84 $3.00 + .00
Printed in Great Britain ©1984 Pergamon Press Ltd.

A STRAIGHTFORWARD SYNTHESIS OF PYRENOPHORIN
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lLaboratoire de Chimie de 1'Ecole Normale Supérieure,
24 rue Lhomond, 75231 Paris Cedex 05. France

Abstract : A very simple method to prepare 4-oxo-2 alkenoates and an

application to the synthesis of a natural fungicidal, pyrenophorin, 1, are
deseribed.

The ¥ -keto acrylate synthon is common to many biologically interesting natural

(1d) (1,2)

products . Most of the numerous preparations of this unit involve relatively deli-

cate, mainly carbanionic, chemistry.

As part of a programm aiming at designing efficient fungicidals related to
1 we have examined the possibility to prepare such compounds by a more convenient procedure
summarized below (scheme 1).

Scheme 1 ( 2 = Benzenesulfonyl ) o

0]
23,R=CH3 PYRENOPHORIN
1
2b, R = CH3—C0-CH2-CH2 -

In a model experiment, the ester 2a (3) (R=methyl) was treated by ozone in methy-
lene  chloride then triethylamine at -78°C, according to the Isobe's procedure (4{ to afford
the Y-acetyl acrylate 3a (R=Me) in an 2lmost quantitative yield (5).

The suitability of the process now established we turned to the preparation of
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pyrenophorin, 1, and hence, of the suitable ester 2b.

Treatment of 2a by acetone in a slurry of cupric and manganic acetates according
tothe Heiba's procedure ®) at 80°C in acetic acid for 20 hours afforded a mixture of only
two components with quite distinct Rf in T.L.C. (5% ethyl acetate in hexane) and therefore
easy to separate by a fast flash - chromatography on silica gel with a gradient of ethyl ace-

tate in hexane : the unreacted ester 2a (41%) was eluted first then the more polar homologa-

ted ester 2b (27% yield), free of isomers as evidencedby NMR spectroscopy (7a)

. Cupric acetate
4 (8

was essential to get the observe selectivity.

Classical chemical manipulatiomsinvolving :

a ~ sodium borohydride reduction of the keto group ;

b - acetylation by acetic anhydride in pyridine with a trace of 4-dimethylaminopyridine (1b)

¢ - ozonolysis then treatment by triethylamine as above afforded the keto-ester §_(7b)

64% overall yield from 2b (scheme 2).

in a

M

Since 3 has been converted into pyrenophorin 1 this constitutes a formal

synthesis of J_.

>cheme 2 /l\/‘E Mn 3T Cu2" L
N o+ CO,Et > \’/\/U\/‘\co Ec
2

© 22 o 2b
0]
\/\/lV\
e . CO,Et

The homologation of an isopentenyl residue described here could of course be useful
to prepare vinylketones. We have examined this possibility :

X )\/\ 2
(cHn | (CH,)n

ketone oxidant * yield (%)
1 n=1 A 30
2?2 n E 20
3 n=2 A 54
4 " B 45
* A : 2 molar équivalentsof Cu(OAc), and Mn{0Ac) 5 3
B : 2 molar equivalents of Cu(OAc)2 plus 0.2 molar equivalent of Mn(OAc)3, plus 2 molar equi-

valentg of Pboz.
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(9)

Kesults clearly show the feasibility of such a way . Furthermore, the possibi-

lity to use the manganic acetate in a catalytic amount was demonstrated {entry 2 and 4).

In summary, a formal synthesis of pyrenophorin has been established. The key step-
i.e. selective oxidative addition of a ketone to an isopentenyl sulfone- appears as general
and hencecould be applied elsewhere. Some applications are under current investigation
and will be published in due course.
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