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 Dimerization of acrylonitrile or acrylic acid 
esters catalyzed by tervalent phosphorus compounds 
has been studied in great detail,1,2) since the reaction 
furnishes industrially important products.3) How-
ever, the study of the catalyzed reaction has been 
restricted only to dimerization.4) In a previous 

paper,5) we reported the reaction of acrylonitrile 
or acrylates with aldehydes to produce 2- (1 -hydroxy-
alkyl)acrylonitriles or - acrylates in the presence 
of tertiary phosphines. This paper deals with the 
synthesis of 3-butene-1,2,3-tricarboxylic acid, a 
new tricarboxylic acid, and related compounds by 
the reaction of acrylic compounds with fumaric, 
or maleic acid esters 6)

 The reaction of 34.3g (0.40 mol) of methyl 
acrylate, 67.0 g (0.39 mol) of diethyl fumarate 
and 1.5g (5.4 mmol) of tricyclohexylphosphine 
in 100 ml of dioxane in an atmosphere of nitrogen
at 70℃ for 16hr gave 95.7 g(95.5%, yield)7)of

3-butene-1,2,3-tricarboxylic acid 1,2-diethyl-3-meth-

yl ester(1)as a colorless liquid,8) bp 101-102℃

(3×10-3mmHg);n20D 14502,λn-exanemax 213 mμ(ε,

5790);νfilmmax 1737 cm-1(shoulder at 1721 cm-1)

(esters).

  An acid hydrolysis of l gave 3-butene-1,2,3-

tricarboxylic acid(2), mp 184-185℃:νKBrmax1697,

1721cm-1(C=O);pK1,3.18, pK2,4.52, pK3, 5.99.

Catalytic hydrogenation of 1 over palladium

charcoal followed by an acid hydrolysis furnished

amixture of diastereoisomers of 1,2,3-butanetri-

carboxylic acid(3), i. e., a major component mp

181-182℃(lit., mp 182℃9);184-185℃10)and

aminor one, mp 147-148℃(lit.,11)mp 146-

147℃).Thermal decomposition of 2 at its melting

point gave dimethylmaleic anhydride mp 94℃

(lit.,12)mp 95-96℃).

  An analogous reaction of acrylonitrile with

dibutyl fumarate in the presence of tricyclohexyl-

phosphine at 100℃ for 16hr gave a mixture of

dibutyl (1-cyanovinyl)succinate (4) and dibutyl

(1-cyancethylidene)succinate by 128-129℃ (0.1

mmHg);νn-exanemax1743 cm-1(shoulder at 1723 cm-1)

(C=O),2211cm-1(C=N).
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