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in a Wiley mill, and 1000 Gm. was extracted
to exhaustion in a Soxhlet apparatus with 2.5
L. of skellysolve B. The light green solution
was reduced to dryness 2z vacuo and yielded a light
greenish-yellow residue weighing 20.1 Gm. The
residue, when subjected to the Liebermann-Bure-
hard test, gave the characteristic red color of lupeol.

Ten grams of this residue was refluxed for 3
hours with 250 ml. of alcohol containing 12 Gm. of
sodium hydroxide. After cooling, the brown
solution was poured into 300 ml. of water, and a
flocculent yellow precipitate formed. The alcohol
was evaporated on a steam bath, and after filtering
the suspension, the precipitate was washed with 500
ml. of water. After drying at 105° for 12 hours the
crude unsaponifiable material weighed 5.7 Gm.
Recrystallization from ethanol gave needles, m.p.
212-213°.2 When this material was mixed with
an authentic sample of lupeol® (m.p. 214.5°) and
melted, no depression occurred. Further puri-
fication was achieved by preparing the acetate and
saponifying. This procedure gave a product, after
recrystallization from ethanol, m.p. 214 to 214.5°;
lit. value, 215° (4). The infrared spectrum of this
material was identical with that of an authentic
sample.

2 Melting points are uncorrected.

? The authentic samples of lupeol and its derivatives were
provided by Dr. Jack L. Beal from a previous investigation
3).

Absence of
6-Methoxybenzoxazolinone in
Uninjured Maize Tissue

Sir:

The peculiar phenomenon has been demon-
strated (1) that many living plants contain stable
precursors which after the crushing of plants are
enzymically decomposed to substances which
(or after further chemical or enzymic decomposi-
tion) have different biological activities. One
of the typical cases is the formation of benzoxazo-
linone (BOA) and its 6-methoxy derivative
(MBOA) in crushed rye and maize plants, re-
spectively. When these compounds were iso-
lated and characterized chemically in this lab-
oratory, it was at first believed that they were
present in the intact plants (2). Later on we
could relate their formation to the precursors
present in these plants. The reaction series is:

precursor, glucoside of 2,4-dihydroxy-7-methoxy-
enzymic chemical

1, 4-benzoxazin-3-one ———— aglucone ———
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Lupeol Acetate.,—The acetate was prepared ac-
cording to Wagner (5). Recrystallization from
ethanol gave the compound as needles with a
melting point range of 217 to 217.5°; lit. value,
218° (4).

Lupeol Benzoate.—The benzoate was also pre-
pared according Wagner (5). This material was
obtained as small platelets when recrystallized from
benzene-ethanol (1:5) and gave a melting point
range of 264-266°; lit. value, 273-274° (4). The
infrared spectrum of this compound was identical
with that of an authentic specimen of lupeol ben-
zoate.

Presence of Free Lupeol.—A portion of the skelly-
solve residue was washed with methanol and then
dissolved in chloroform. The needle-shaped crys-
tals which formed on evaporation of the solvent at
room temperature, m.p. 211-213°, gave an infrared
spectrum which was identical with that of the

material obtained by saponification.
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Communications

6-methoxybenzoxazolinone (3, 4). The last step
in the reaction is of an unusual type—a six-
membered ring is transformed into a five-mem-
bered one by the splitting of formic acid. When
hydrolysis of the glucoside is completely pre-
vented in the intact plant, we have never de-
tected any formation of BOA or MBOA.

Smissman, et al. (5), recently reported that
they found MBOA as an original substance in
maize tissue. Quantitative data were not given.
Their procedure was complicated, however, and
involved some steps during which the formation
of MBOA from the aglucone can take place. If
the aglucone was already present in the ground
plants when they were placed in 959, ethanol,
the formation of some MBOA would be expected.
Kinetic studies in this laboratory have shown
that aglucone of the rye glucoside is converted
into BOA at a much higher rate in 809, ethanol
than in aqueous solution (6). The rapid con-
version of the aglucone of the maize glucoside
into MBOA in 959, ethanol solution at 40°
is shown in Fig. 1.

The other step at which MBOA could surely be
formed from the maize aglucone is the fractiona-
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Fig. 1.—Decomposition of 2,4-dihydroxy-7-meth-
oxy-1,4-benzoxazin-3-one to 6-methoxybenzoxazo-
linone in 959% ethanol (solid line) at 40°C. and
in 209, ethanol in ether in the presence of Woelm’s
acid aluminium oxide at 20°C. (broken line).

tion of the ethanol solution after ether extraction
on an aluminium oxide (Merck) column. We
have observed very rapid decomposition of the
aglucone in the presence of this oxide (Woelm'’s
preparation). The result is seen in Fig. 1. If
the aglucone was present in the ether solution,
MBOA was formed in the experiment of Smiss-
man, et al. (5).

A simple and reliable method of inactivating
the glucosidase and completely preventing the
enzymic hydrolysis of the glucoside is to place
the intact plant in ethanol solution (final ethanol
concentration 70 to 809;) either at 0° or at a
lower temperature for 24 hours. The tempera-
ture of the mixture is then allowed to rise to room
temperature, after which the mixture is ground
in a Waring Blendor and the alcohol evaporated
in a vacuum. We made some new estimations of
MBOA by immersing intact maize plants (Early
Albert and a sugar maize variety) in a carbon
dioxide—ethanol mixture (—76°) for 24 hours.
The dry residue was extracted with ether, and
the ether solution evaporated at about 0°. The
residue was dissolved in a small volume of acetone
and the solution mixed with a threefold volume of
29, acetic acid in water. The mixtare was
poured onto a small cellulose powder column
and eluted with 297 acetic acid until 70 ml. of
eluate was collected. The eluate was freeze-
dried, and the residue dissolved in acetone and
chromatographed on Whatman No. 1 paper
with 29, aqueous solution of acetic acid as
solvent. The aglucone has the R, value 0.74
and MBOA 0.49 (ascending). The spots were
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detected by U. V. absorption, the aglucone spot
also by the formation of the blue-colored complex
on spraying with alcoholic ferric chloride solution.
Using these methods, we found neither the aglu-
cone nor MBOA in young maize plants (about 2
weeks old). In older plants (1 to 2 months old)
grownin the laboratory greenhouse under artificial
light, when the tips of many of the leaves were
already vellow, small amounts of aglucone (20
meg./Gm. fresh wt.) were detected (about the
amount of aglucone after enzymic hydrolysis see
below), but no MBOA. It is possible, but not
proved, that the aglucone was formed in the
withered parts of the leaves, or that it is generally
present in older plants.

When the enzymic hydrolysis of the glucoside
was needed for the estimation of the aglucone
and glucoside, the plants were ground in a
mortar at about 10°. After standing for 1 hour
the mixture was evaporated at low temperature
and the dry residue extracted with ether and
subsequently treated as described above. Five-
hundred micrograms of aglucone was found per
Gm. fresh wt. in 2-week-old maize plants (Early
Albert), and 100 mcg. of aglucone per Gm. fresh
wt. in 2-month-old plants. In 1-month-old
sugar maize, the amount of aglucone was 200
mcg. per Gm. fresh wt. No MBOA could be
detected in these plants either.

On the basis of our previous and present
findings, we still consider that uninjured maize
plants do not contain MBOA. The presence of
free aglucone in small amounts in older maize
plants is possible but requires additional evi-
dence.
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