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Three New Cyclized C,—C,—C, Compounds from Alnus japonica Steud.
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Summary The wood of Alnus japonica Steud. has been
found to contain three cyclized C,-C,~C, phenols;
alnusone (I), alnusonol (II), and alnusoxide (III).

On chromatography (SiO,) the phenolic extractive of the
wood of Alnus japonica Steud. gave three crystalline com-
pounds which are designated as alnusone (I), alnusonol (II),
and alnusoxide (III) respectively. We report here on their
structures.

Alnusone (I), C;gH,40, (M+ 294), m.p. 253—255° has two
phenolic hydroxy-groups and a conjugated ketone system
[Vmax (Nujol) 3300, 1680, 1608, and 1505 cm=1; Amax (EtOH)
217 (e 22,000), 239 (sh., 16,700), and 300 nm (7200); Amax
(NaOH-EtOH) 218 (e 24,000), 254 (sh., 19,800), and 327 nm

(14,400)], and forms a diacetate (IV), m.p. 233—236°; [Vmax
(Nujol) 1755, 1692, and 1610 cm=1; § (CDCl,) 2:16 (6H, s)].
The presence of an ethylenic double bond conjugated to the
ketone group was demonstrated by the production of
dihydro-compounds (V), [Amax (EtOH) 249 (sh., € 8580) and
303 nm (5680); vmax (Nujol) 1700 cm—*], and (VI), [Vmax
(Nujol) 1755 and 1702 cm~'] on hydrogenation (Pd-C) of
(I) and (IV) respectively. The appearance of a doublet
(J 15-5 Hz) at § 6-30 in the n.m.r. spectrum of (I) suggests
that the double bond is #rans disubstituted. Integration
of the aromatic n.m.r. signals (§ 6:64—7-12) shows seven
protons, including the B-hydrogen of the conjugated ketone
system. In the n.m.r. spectrum of (IV), with added
Eu(dpm);, two sets of AMX signals with the same coupling
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constants (Jau = ¢€a. 0, Jax = 3 and Jyx = 9 Hz) were
observed, which indicates the presence of two 1,3,4-tri-
substituted benzene rings in (I). The u.v. spectrum of
dihydroalnusone (V) is very similar to that of 2,2’-dihydr-
oxybiphenyl! and hence alnusone (I) is deduced to contain
this chromophore. The n.m.r. spectrum of (I) also shows
2 OH (8 7-49) and 4 CH, signals (§ 2-96—3-28). With this
information, structures (I) or (Ia) would be plausible for
alnusone. However (Ia) is not consistent with the n.m.r.
spectrum of alnusone which exhibits all four CH, signals at
verysimilar fields, lower than § 2-96.1  Structure (I) foralnu-
sone has been confirmed by chemical reactions. Ozonolysis
of alnusone diacetate (IV) followed by hydrolysis and
methylation (MeI-K,COg—acetone) afforded dimethyl 6,6’-
dimethoxybiphenyl-3,3’-dipropionate? which was identified
by comparison with an authentic sample (i.r. and t.l.c.).
Thus alnusone is assigned conclusively structure (I). Com-
pounds of this type have previously been described ; asadanin
(VII) from Ostrya japonica Sarg. (Betulaceae)® and myri-
canone (VIII) and myricanol (IX) from Mirica wnagi
(Myricaceae)4.

Alnusonol (IT), m.p. 171—173° has a molecular formula
C1oH,0O, (M+ 312), which suggests (IT) might be a hydrated
form of (I). Thus (II) showsi.r. peaks at 3410, 3120, (OH) and
1700 (saturated ketone) cm™! and exhibits a multiplet from
CHOH at 8§ 4-30. The u.v. spectrum of (II) closely re-
sembles that of (V). Upon acetylation withaceticanhydride
and pyridine at room temperature (II) yielded alnusone
diacetate (IV). The readiness of the elimination suggests
that the hydroxy-group in (II) is 8 to the ketonic group.
Therefore alnusonol is reasonably assigned structure (II).

Alnusoxide (III), C;,H,;0, (M+ 310), m.p. 266-269° con-
tains one more oxygen atom than alnusone (I). The u.v.
spectrum indicates the presence of the same chromophore
in (IIT) as in (IT) and (V). Compound (III) displays CO i.r.
absorption at 1710 cm~1.  Since it was presumed that (III)
could be the epoxide of (I), the latter was oxidized with
alkaline hydrogen peroxide at room temperature. The
product is, in fact, identical with (III), providing con-
clusive evidence for the structure of this compound.

The structures of (I), (II), and (III) are biogenetically
interesting in view of the reported occurrence of acyclic
Cy—C;—Cycompounds} in Alnus firma Sieb. et Zucc.5¢  Clearly

+ Cf. the n.m.r. data of yashabushi-ketol in ref. 6.
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(I), (II), (III), and also (VII), (VIII), and (IX) would be
formed from an acyclic precursor via oxidative coupling
catalysed by peroxidase.
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