No. 4 855

Chem. Pharm. Bull. UDC 547.824.04 : 542.98 : 581.192
2004) 855--857 (1972)

Enzymic Synthesis of Mimoside : A Metabolite of Mimosine
in Mimosa pudica and Leucaena leucocephala

Mimosine (I), which is found in large quantities in the legume species Mimosa pudica:
and Leucaena leucocephala, is converted rapidly into mimoside (II) in the young seedlings
of these species.? Mimoside forms a very minor component of seeds and mature plants of
M. pudica and L. leucocephala. However, its concentration increased rapidly in Leucaena
seedlings grown in the dark for 3—5 days at 30°; during further growth of the plants, the
concentration of mimoside fell gradually to a very low level.

We now wish to report the enzymic synthesis of mimoside from mimosine and uridine
diphosphate-glucose (UDP-glucose) catalyzed by extracts from Leucaena seedlings (Fig. 1).
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the extract was centrifuged at 25000 g for 20 min to obtain a clear supernatant. The su-
pernatant was applied to a column of Sephadex G-25 (fine) equilibrated with 0.1m potassium.
phosphate buffer, pH 8.3, which was eluted with 0.1m potassium phosphate buffer, pH 8.3,
to obtain a protein-containing solution free from low mol. wt. substances. The protein
eluate was directly used as the crude enzyme preparation.

The normal reaction mixture used to demonstrate mimoside biosynthesis contained
UDP-glucose or UDP-(U-14C)-glucose (5 umole., 0.5 u.Ci), mimosine (2 pmole) and 0.2 ml enzyme-
preparation (equivalent to 0.4 g seedling fresh weight) in a final volume of 0.5 ml (normally-
maintained at pH 8.3 by 0.1m potassium phosphate buffer). Mixtures were incubated at
30° and reaction was stopped by addition of ethanol (3 vol.). Precipitated protein was.
removed by centrifuging, and the residual supernatant was examined chromatographically
for the presence of mimoside. Control mixtures lacking either UDP-glucose or minosine
were examined simultaneously: mimoside was not detected after incubation of such mix-
tures, nor when a boiled enzyme preparation (100° for 5 min) was used.

The product obtained in these experiments was identified by its chromatographic be-
haviour in comparison with that of authentic mimoside (mp 178—179°, [«]%—60.9° (c=0.46.
in water)), obtained from Leucaena seedlings,’ using the following solvent systems: 1,
butan-1-ol-formic acid-water (4: 1: 1 v/v); 2, butan-1-ol-acetic acid-water (90: 10: 29, v/v);.
3, phenol-ethanol-water (3:1:1, w/w); 4, butan-l-ol-pyridine-water (1:1:1, v/v); 5,
butan-1-ol-acetic acid-water (4:1:1, v/v). The Rf values for mimoside obtained in these
solvents were 0.11, 0.02, 0.12, 0.40, and 0.05, respectively, whilst mimosine had the follow-
ing Rf data; 0.24, 0.08, 0.20, 0.19, and 0.14, respectively. Under the same conditions, UDP-
glucose moved at Rf’s of 0.03, 0.001, 0.01, 0.22, and 0.009, whilst p-glucose gave the follow-
ing Rf data; 0.20, 0.14, 0.19, 0.51, and 0.17, respectively. Therefore, mimoside was well
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separated from mimosine and UDP-glucose when papers were developed in solvent 1 above.
Mimoside could be detected on the chromatograms by using ninhydrin.

Further confirmation of the identity of the reaction product as mimoside was obtained
‘using an automatic amino acid analyzer (Shibata model AA-500, Tokyo). Under standard
-operating condition (150 cm column, 50°, 0.2~ sodium citrate buffer, pH 3.25, flow rate
‘0.5 ml/min), mimoside eluted from the column at about 3 hr, 7.e. at a position between
‘S-methylcysteine sulfoxide and methionine sulfoxide, whilst mimosine appeared at a posi-
-tion closed to an isoleucine reference peak. For routine assay of mimoside formation, the
.amino acid analyzer was employed with a smaller column (50 cm, 50°, 0.2~x sodium citrate
buffer, pH 4.25, flow rate 0.5 ml/min), which allowed rapid quantitative determinations to
‘be made: the mimoside was now eluted at 62 min, whilst mimosine was eluted at 110 min.

Mimoside formation was determined by measuring C-incorporation from UDP-(U-4C)-
rglucose into mimoside. After separation on paper chromatograms, radioactivity associated
with ninhydrin-positive substances was measured using a gas-flow 4 z radiochromatogram
'scanner (Aloka model PCS-2B, Tokyo). The migration of the major radioactive spot corres-
-ponded with authentic mimoside.

The amount of mimoside formed from UDP-glucose and mimosine is proportional to
-time over a period of at least 45 min and reached a maximum value (about 969, vield) at
-about 60 min.

The addition of 2-mercaptoethanol or dithiothreitol to the buffer solution used in the
~extraction procedure increased the yield of enzyme, but sulfhydryl reagents added at a later
-stage to reaction mixtures had no effect on mimoside formation. This finding is in contrast
-to that of Kleinhofs, Haskins, and Gorz,? who reported that the glucosylation of 2-hydroxy-
#rans-cinnamic acid by cell-free extracts of Melilotus alba had an absolute requirement for
‘2-mercaptoethanol or cysteine. Mimoside formation was not dependent upon added mag-
‘nesium ions. The enzyme had a pH optimum of 8.2—8.4 by using 0.1m potassium phosphate
‘buffer and was more active in 0.1m potassium phosphate than in 0.1m Tris-HCI buffer.

The glucosyltransferase exhibits a high specificity for UDP-glucose; no detectable mimo-
-side was formed when p-glucose, p-glucose-1-phosphate and cellobiose were tested as glucose
«donors.

When 1-tyrosine and r-3, 4-dihydroxyphenylalanine (L-DOPA) were incubated sepa-
rately with UDP-glucose and the enzyme system under similar conditions, tyrosine was con-
‘verted into the corresponding o-glucoside at a very slow rate, 7.e. about 0.19, of that ob-
served with UDP-glucose and mimosine. 1-DOPA did not react with UDP-glucose under
‘these conditions. The product’s identity as L-tyrosine-O-8-p-glucoside was confirmed using
.an automatic amino acid analyzer under standard condition described above: both the pro-
«duct and an authentic sample of L-tyrosine-O-f-p-glucoside® were eluted after about 480 min,
d.e. at a position before that of glycine (510 min). A preliminary experiment in which (U-
14C)-L-tyrosine was supplied to Leucaena seedlings suggested that tyrosine-O-glucoside was
formed as a metabolite in very low yield after 3 days: the radioactive r-tyrosine-O-gluco-
:side was identified by co-chromatography with authentic L-tyrosine-O-f-p-glucoside on amino
.acid analyzer coupled at the outlet of the column to a Packard model 3002 flow cell scintil-
slation system.

An enzymic hydrolysis of mimoside into mimosine and p-glucose also was effected in
*0.1M acetate buffer, pH 5.6, by similar seedling extracts (Iig. 1); mimosine and p-glucose
-were determined by the same method as reported in a previous paper. At present, it is
not certain whether the formation of mimoside and tyrosine-O-glucoside % vivo is catalyzed
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by the same enzyme and whether O-glucosides are normal metabolites of the correspon-
ding hydroxyamino acids. These questions are being studied further.
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Syntheses of New 6,9,6 Ring System, 5H-Dibenz[b.g]azonine Derivatives

Most psychotropic drugs have tricyclic dibenzo ring system.

Major parts of them have concerned with 6,6,6 ring system (e.g. phenothiazine or acry-
dane) or 6,7,6 ring system (e.g. dibenzocycloheptane or dibenzazepine). Although as a part
of 6,8,6 ring system, many dibenz[b.f]azocines have been synthesized, their homologue,
5H-dibenz[b.g]azonines have not yet been reported. We report herein the first syntheses
of 6,11,12,13-tetrahydro-5H-dibenz[b.g]azonines having unknown ring system.
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