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Abstract-3-(3_Carboxyphenyl)alanine, (3-carboxyphenyl)glycine, 3-(3-carboxy-4-hydroxyphenyl)alanine and (3- 
carboxy-4-hydroxyphenyl)glycine occur in all parts of Resedu Zuteola. The concentrations of the two diastereoisomers 
of 2(S)-4-hydroxy-4-methylglutamic acid undergo seasonal variation, the highest concentrations occurring in the 
first part of the summer. Highest concentrations are found in the inflorescences. The two diastereoisomers of 2(s)-4- 
hydroxy-2-aminopimelic acid occur in appreciable amounts in all parts of the plant. They are easily transformed into 
two structurally different lactones, one of which is very unstable. The structures of these amino acids have been con- 
firmed by synthesis. Green parts of R. luteoh also contain substantial quantities of y-glutamylglutamic acid and 
glutathione. 

INTRODUCTION 

Seeds of Reseda luteola have been shown previously to 
contain appreciable amounts of 3-(3_carboxyphenyl)- 
alanine (l), (3-carboxyphenyl)glycine (2), 3-(3-carboxy-4- 
hydroxyphenyl)alanine (3) and (3-carboxy-4-hydroxy- 
phenyl)glycine (4) [l]. These acidic amino acids have 
also been found in other Resedaceae species [2, 31. 
Furthermore, it has been shown that inflorescenses of R. 
odorata L. contain substantial amounts of another 
acidic amino acid [2] which was originally thought to 
be 2(S),4(R)-4-(B-D-galactopyranosyloxy)-4-isobutylglu- 
tamic acid [4], but this compound was subsequently 
shown to be the stereoisomer 2(5),4(S)-4-(@-galacto- 
pyranosyloxy)-4-isobutylglutamic acid (5) [S]. The 
amino acid 5 is presumably biosynthetically related to 
the group of amino acids known as 4-substituted acidic 
amino acids [4,6]. The present work is a continuation of 
these previous studies and is also related to studies of 
4-substituted acidic amino acids in certain species of the 
Filicinae [6] and Leguminosae [7]. 

Investigations of fresh parts of R. luteolu revealed the 
presence of the two diastereoisomeric forms of 2(S)-4- 
hydroxy-4-methylglutamic acid which were separated 
into the compound with lowest pKa, value (6) and the 
compound with highest pKu, value (7) [6]. Furthermore, 
R. luteola contains the two diastereoisomeric forms of 
2(S)-4-hydroxy-2aminopimelic acid which were separ- 
ated into the compound with lowest pKa, value (8) and 
the compound with highest pKa, value (9) [6]. Both 8 
and 9 are novel in higher plants and their synthesis is 
described for the first time. 

RESWTS AND DISCUSSION 

* Present address: Dept. of Plant Sciences, University of 
London, Kings College, 68 Half Moon Lane, London, SE24 9JF, 
U.K. 

Compoundsl-9wereisolatedandidentifiedbymethods 
previously described (see Experimental). Only results 
concerning acidic amino acids in R. luteola are described 
here, although most of the protein amino acids together 
with 4-aminobutyric acid were also identified by PC and 
high voltage electrophoresis (HVE). Furthermore, the 
glucosinolates which are present in high concentration in 
R. luteola. especially 2-hydroxy-2-phenylethylglucosino- 
late, have been isolated from the water effluent from the 
strongly acidic ion-exchange resin using the previously 
described method [8]. The acidic amino acids l-4 have 
previously been isolated from seeds of R. luteola and 
some other Resedaceae species [l, 21 and are included 
here for comparison. Saccharopine and 2-aminoadipic 
acid are present in R. luteola in concentrations similar to 
those found in other higher plants [9]. y-Glutamyl 
peptides occur in fresh parts of R. luteola in very low con- 
centrations, except for glutathione and y-glutamyl- 
glutamic acid. These two peptides have been isolated and 
identified by methods previously described [IO]. r3C 
chemical shifts have also been determined for the latter; 
‘H NMR chemical shifts and coupling constants have 
been determined for l-4 (see Experimental). A more 
detailed description is given of the acidic amino acids 6 
and 7 which are new to the Resedaceae, and 8 and 9 
which are new to higher plants. Both 8 and 9 are easily 
transformed into 2-amino-4-hydroxypimelic acid-7,4- 
lactone [2-amino-3-(2’-oxotetrahydrofuran-5’-yl)-propi- 
onic acid] (10) and the less stable 2’-amino-4-hydroxy- 
pimelic acid-1,4-lactone [3-(2’-oxo-3’-aminotetrahydro- 
furan-S-yl)propionic acid] (11). The L- or 2(S)-conhgura- 
tion for these compounds has been determined by use of 
L-amino acid oxidase. 2(S)-4-Hydroxy-2-aminopimelic 
acid has previously been found in some fern species ([6] 
and refs. cited therein), but differences in properties of 
the two diastereoisomers 8 and 9, and their lactones (10 
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