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STRUCTURE OF MORACIN A AND B, NEW PHYTOALEXINS FROM DISEASED MULBERRY
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Phytoalexins are antimicrobial compounds produced by plants 1in response to
microbial infection and their production is believed to be an important disease
resistance mechanism in higher plants.l We report herein the isolation and
structure elucidation of two metabolites, designated as moracin A and B, from
diseased mulberry (Morus alba Linné), which, as far as we know, are the first
phytoalexins found in the family loraceae.

Acetone extracts of cortex and phloem tissues of mulberry shoots, infected

with Fusarium solani f£. sp. mori, were fractionated sequentially by column and

preparative thin-layer chromatogravhy over silica gel, resulting in the isolation
of two antifungal metabolites (Table 1), moracin A and B (% and %) in 0.012 and
0.032% yields, respectively. These compounds could not be detected in comparable
extracts of the corresponding uninoculated tissues.

Moracin A (%), mp 83-85°C, had a molecular formula of C, _H,,O 2 formed its

1671475’
diacetate (la), mp 126-127°C, and showed the following spectra:2 UV (CZHSOH)’
Amax 326 nm (g 20,900), 313 (29,400), 304 (24,800), and 217 (26,700); PMR

(CD3COCD3), § 3.88 and 3.96 (each 3H, s, 2OC§3), 8.62 (2H, br s, 20H), 6.44 (1H,
t, J =2 Hz), 6.45 (1H, 4, J = 2), 6.82 (1H, do 4, J = 2 and 0.8), 6.94 (2H, d,
J=2), and 7.13 (1H, d, J = 0.83); CMR (CD3SOCD3), § 55.7 (q), 55.8 (q), 88.5
(a), 94.5 (a), 98.9 (4), 102.3 (4, 1ntense4), 102.7 (d), 112.3 (s), 131.4 (s),
152.9 (s), 153.1 (s), 155.6 (s), 158.6 (s, intense), and 158.9 (s). The spectra
suggested that ] would possess a 2-phenylbenzofuran skeleton.3 Ozonolysis of la
in ethyl acetate at -70°C afforded aldehyde ester (%), mp 152-156°C, in 23%
yield; MS, m/e 402 (M+), 221, and 181; PMR (CDC13), § 10.21, which on saponifi-
cation (5% KOH in aq CH3OH, room temp, 2.5 h) gave 2-hydroxy-4,6-dimethoxybenz-
aldehyde and 3,5-dihydroxybenzoic acid in 71 and 95% yields, respectively. The
result indicates that moracin A is represented correctly by structure [l.

Moracin B (%), mp 184-185°C, had the same molecular formula C16H1405 as k
and exhibited the following spectra: UV (C2HSOH), A 337 nm (¢ 24,900), 325

max
(27,300), 294 (13,900), 285 (12,400), and 213 (29,300); PMR (CD3COCD3), § 3.83

97
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and 3.94 (each 3H, s, ZOCQ3), 7.33 and 8.50 (each 1lH, s, 20H), 6.43 (lH, t, T =
2 Hz), 6.97 (2H, m), 7.04 (1H, s), 7.08 (1H, d, J = 0.8%), and 7.21 (1H, br s);
CMR (CD3SOCD3), § 55.1 (g}, 56.1 (gq), 95.7 (d4), 100.7 (d4), 101.4 (4), 102.1
(d), 103.8 (d), 105.4 (d), 121.1 (s), 132.0 (s), 143.9 (s), 147.1 (s), 148.5 (s)
154.1 (s), 158.9 (s), and 160.9 (s). Compound 2 formed the following deriva-
tives: diacetate (%%), mp 82-84°C; dimethyl ether (2p), mp 104-105°C; diethyl
ether (2¢) [with (C2H5)2SO4 and K,CO,
afforded aldehyde ester (%), mp 128-~131°C,
in 15% yield; MS, m/e 374 (117), 196, and
179; PMR (CDC13), § 10.08, which was hy-
drolyzed with base to give phenol and

in acetone], mp 88-89°C. Ozonolysis of 2¢

acid in 73 and 65% yields, respectively.
These compounds were identified as 3-
ethoxy—6--hydroxy—4—methoxybepzaldehyde5
and 3-ethoxy-5-methoxybenzoic acid,6 re-
spectively, by direct comparison with au-
thentic samples. Hence moracin B must be

represented by structure 2.

Table 1 Antifungal activity of | and 2

a a 1 3

Fungus % % % CHO
Fusarium roseum 6-12 12-25 2 0
F. lateritium f. sp. mori 25-49 49
-, R 0 Ry
Diaporthe nomurai 6~-12 12 3
Stigmina mori 6-12 12-25
Cochliobolus miyabeanus 12-25 49

R

- 5
a) Minimal concn (pg/ml) causing 100% # Rp=Ry=0CH3, R,=R;=0COCHj3, R,=H
inhibition of spore germination. 4 R3=R5=OCH3, R2=R4=OCH2CH3, R1=H
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