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Isolation and Characterization of 4-Chloro-6,7-dimethoxybenzoxazolin-2-one,
A New Auxin-inhibiting Benzoxazolinone from Zea mays
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A new auxin-inhibiting substance was isolated from
light-grown maize shoots. The structural determination was
performed by spectroscopic methods and synthesis of
4-chloro-6,7-dimethoxybenzoxazolin-2-one.

During the past century a number of physiological and
chemical studies have been done to elucidate the mechanism of
phototropic curvature.' Recently, we have isolated an
auxin-inhibiting  substance, = 6-methoxybenzoxazolin-2-one
(MBOA, 1) from light-grown maize (Zea mays L.) shoots as a
potent antiauxin,”® and we reported the structure-activity
relationships of benzoxazolinones with respect to auxin-induced
growth and membrane-bound auxin-binding protein(s). In this
communication we wish to report the isolation and structural
determination of a new auxin-inhibiting substance,.
4-chloro-6,7-dimethoxybenzoxazolin-2-one (4-CI-DMBOA, 2).

Five-days-old de-etiolated maize (Zea mays L. cv Canadian
Rocky Bantam 85, Kaneko seed Co., Japan) shoots (250 g, FW)
were homogenized in 1 / distilled water at room temperature.
After incubation for 30 min at room temperature, the homogenate
was boiled for 1 h. The filtrate was concentrated to 300 ml and
partitioned three times with equal volumes of CH,Cl,. The
organic extract was concentrated to dryness in vacuo and
partitioned between 50 ml of EtOAc and 3 x 50 ml of 0.5 M
Na,C0,. The aqueous layer was adjusted to pH 5.5 using H,PO,
and extracted with CH,Cl,. The crude extract was separated by
TLC (Silica gel 70 F,,,) with toluene-EtOAc (1:1) followed by
HPLC (TSK gel ODS-80Ts; H,0-MeCN) and preparative TLC
(Silica gel F,,) with hexane-EtOAc (3:2) to give 2% and two
known benzoxazolin-2-ones (DMBOA, 3° and BOA, 47) in
0.00032, 0.0011, and 0.00008% yields, respectively.

Ry R, Rs
1: (MBOA) H OMe H
2: (4-C1-DMBOA) OMe OMe  ClI
3: (DMBOA) OMe OMe H
4: (BOA) H H H
5: (4-ABOA) H H COMe
6: (6-ABOA) H COMe H

Compound 2 was obtained as an amorphous powder; its
molecular formula, C;H,NO,Cl M", caled, m/z 229.0141 :
found, m/z 229.0153), was confirmed by HR-EIMS. The IR
absorptions at 3000 and 1770 cm’ suggested the presence of a
carbamate group. The 'H NMR spectrum of 2 also showed the
presence of a carbamate proton (8 7.62), an aromatic proton (3
6.66), and two MeO groups (8 4.11 and 3.83). The structure of 2
was determined on the basis of spectral data and NOE
experiments8 compared with those of 3, and unambiguously
established by synthesis; by chlorination with surfuryl chloride in
benzene at room temperature for 10 min., compound 3° prepared
from 2,3-dimethoxyphenol, was readily converted into 2 in 86%
yield. The 'H NMR spectrum of synthetic sample 2 was
compatible with that of natural one. Above concentrations of 107
M, compound 2 inhibited the auxin inhibiting elongation in the
Avena coleoptile section test. Inhibitory activity of 2 was almost
comparable to that of 3 and higher than that of 1.> Interestingly,
compound 6 and its analogues have been synthesized and
exhibited antiinflammatory properties,'® however, inhibitory
activities of 4, 5'" isolated from kernels of a Fusarium-resistant
hybrid of Zea mays (Funks 4106; Ciba-Geigy seeds) and 62
were lower than that of 1. It is clear that 2B-glucosides of
1,4-benzoxazin-3-ones are initially hydrolyzed with endogeneous
glucosidase to afford 1,4-benzoxazin-3-ones at the light exposure
side, further 1,4-benzoxazin-3-ones immediately afford
benzoxazolin-2-ones which interestingly inhibit the coleoptile
growth of maize. These observations strongly suggest the
possibility that compound 2 is formed from the corresponding
4-chloro-1,4-benzoxazin-3-one. Studies are now in progress to
isolate both the glycoside and its aglycon.
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