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uring a systematic investigation of the

contents of free amino acids in species
of Cruciferae and Resedaceae, seeds of
Reseda luteola L. were examined and a
number of constituents were previously
isolated and identified.! A spot was ob-
served on two-dimensional paper chroma-
tograms (spot No. 6 in Fig. 1 of Ref. 1)
which could not be assigned to.any amino
acid previously identified in Cruciferae or
Resedaceae. The amino acid in question
has now been isolated and identified as
Ne¢-trimethyl-L-lysine betaine.

The fraction of neutral and basic amino
acids from 750 g of seeds of R. luteola L.
obtained as previously described! was
applied to a strongly acid ion-exchange resin
in the hydrogen form. Neutral amino acids
were eluted with aqueous pyridine (1 M),
and basic amino acids with ammonia (1 M).
The fraction of basic amino acids contain-
ing arginine, lysine, and the unknown
compound was applied to a strongly acid
ion-exchange resin (Dowex 50 X 8, 1.1 X 80
cm, particle diameter 45—70 u) in the
ammonium form, and elution was per-
formed with ammonia (0.5 M). Fractions
of each 200 drops (ca. 10 ml) were collected.
Lysine occurred in fractions 9—15, the
unknown compound in fractions 20— 25,
and arginine in fractions 53—62. Final
purification was accomplished by use of a
small carbon column and a small ion-
exchange column (strongly acid, elution
with ammonia) as previously described.?
Evaporation of the eluate from the last
column produced the unknown amino acid
as a colourless, chromatographically homo-
geneous, amorphous solid (12 mg).

Identification was easily achieved by
NMR-spectroscopy (in DO, Varian A-60
instrument at the Chemical Laboratory II,
University of Copenhagen). The nine methyl
protons appeared as a sharp band at § 3.1
ppm. The proton on C, and the two protons
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on C, exhibited signals within the same
region, whereas the six protons on C,;, C,,
and C; appeared as a complex pattern
between ¢ 1.4 and J 2.2 ppm. Integration
of the spectrum showed the ratio 2:1
between the two regions.

By addition of oxalic acid, and crystal-
lization from aqueous ethanol, NS-tri-
methyl-1-lysine betaine dioxalate hemi-
hydrate was obtained ([«]p* 4 8.9° (¢ 0.7,
H,0) (determined on a Perkin-Elmer
photoelectric polarimeter 141). (Lit. value
for the r-compound [«]p'® + 10.8° (¢ 5,
H,0) (Ref. 3)). The compound was further
identified upon comparison with an authen-
tic sample 2 by use of IR-spectra and co-
chromatography on paper. The free amino
acid liberated from the authentic dioxalate
by the use of an ion-exchange column
furthermore exhibited an NMR-spectrum
identical with that of the amino acid from
R. luteola L.

That the occurrence of the amino acid
is not restricted to seed material appeared
from its presence also in green parts of
R. luteola L.

The same amino acid (laminine ?) has
previously been isolated from the algae
Laminaria angustata * and Heterochordaria
abietina,* and a number of syntheses have
been reported in the literature.5-7

The author is indebted to Professor T. Take-
moto, University of Tohuku, Japan, for a
generous sample of N®trimethyl-I-lysine be-
taine dioxalate hemihydrate.
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