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A method for the preparation of y- and d-keto esters is
described. The sodio derivative of 1,1-di-tert-butyl-2-ethylethanetri-
carboxylate or 1,1-di-tert—buty1—3-ethylpropanetricarboxylate is
acylated with a carboxylic acid chloride. Elimination of tert-butyl
groups and decarboxylation are accomplished by heating the
acylated triester in toluene with a catalytic amount of p-toluene-
sulphonic acid. Under these conditions the carbethoxy group
remains unattacked.

A general method for the synthesis of y- and 9-keto esters and keto acids,
starting from 1,1—di—tert-buty1~2-ethylethanetricarboxylate and 1,1-di-tert-bu-
tyl-3-ethylpropanetricarboxylate! is described.” This method is based on an
earlier application of tert-butyl-ethyl malonate for the synthesis of f-keto
esters? and di-tert-butyl malonates for the synthesis of ketones®* and q-amino
ketones®. :

The benzene solution of the mixed tricarboxylic ester when treated with
sodium hydride and subsequently with an acid chloride, gave the acyl deri-

3

COOtertBu
H+
RCO—C~—(CH;)nCOOEt ——— RCO—CHz(CH),COOEL + 2'MeC = CHg + 2 COg

COOtertBu
n=1 or 2

vative. This product, treated with a catalytic amount of p-toluenesulphonic
acid in boiling toluene undergoes thermal decomposition to keto ester. So-
metimes besides the keto ester a small amount of the keto acid is obtained.
To avoid this side reaction absolute ethanol is added to the toluene solution
and after the ketonic cleavage the boiling is continued for about 2—3 hours.
When the ketonic cleavage is carried out in the presence of an equimolar
quantity of p-toluenesulphonic acid, the keto acid is produced.

EXPERIMENTAL
Melting points were determined on a Kofler heating microscope.

General Procedure

Sodium hydride (0.72 g., 0.03 mole), the requisite mixed triester (0.02 mole) and
dry benzene (60 ml) are heated to reflux and stirred for about 3 hours under
exclusion of moisture. Then 0.02 mole of acid chloride in 40 ml. of dry benzene is
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added and heating with stirring is continued for 1—2 hours. If the acylation is car-
ried out with an unreactive acid chloride, heating must be prolonged for several
hours. The mixture is cooled to room temperature, 0.6 g. (0.01 mole) of glacial acetic
acid is added to destroy the excess of sodium hydride and the precipitate is re-
moved by filtration. Benzene is evaporated in vacuo and the residual acyl malonate
is dissolved in 100 ml. of toluene and heated to reflux with 0.25 g. of p-toluene-
sulphonic acid. If the acyl malonate contains a basic nitrogen heterocyclic ring,
3.7 g. of p-toluenesulphonic acid must be added. Refluxing is continued until gas
evolution stops (about 2—3 hours). Then, 20 ml. of absolute ethanol is added and
the mixture is warmed for 2 hours. After cooling, excess of 20% potassium carbonate
is added and stirring is continued for 10 minutes. Then the toluene layer is washed
with water and dried. After the removal of solvent, the resulting material is purified
by distillation or crystallization.

In this manner the keto esters I—XI and the keto acids listed in Table I,
were prepared.
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IZVOD
Opita metoda za sintezu y- i d-keto-estara
S. Pavlov i V. Arsenijevié

Data je op$ta metoda za sintezu y- i d-ketoestara u kojoj se polazi od 1,1-di-
_t-butil-2-etil-etantrikarboksilata ili 1,1-di-t-butil-3-etil-propantrikarboksilata. Na-
trijum derivat meSovitog triestra aciluje se hloridom kiseline i dobiveni acil derivat
zagreva u toluenu u prisustvu neito p-toluensulfonske kiseline, pri ¢emu se razlazu
obe karbo-t-butoksi grupe. Proizvod reakcije je y- ili d-ketoestar. Ako se ovo raz-
laganje izvodi u prisustvu ekvimolarne kolic¢ine p-toluensulfonske kiseline, onda se
dobija y- ili d-ketokiselina. Metoda je pogodna i za dobivanje ketoestara sa piridin-
skim ili hinolinskim prstenom.
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