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Abstract—Extraction of the liverwort Plagiochila rutilans afforded 1-(3,4-dihydroxy-5-methoxyphenyl)-3-methylbut-

2-ene, the structure of which was confirmed by synthesis

INTRODUCTION

The Cuban liverwort Plagiochila rutilans Lindb of the
family Plagiochilaceae (Joerg) M Mull 1s characterized
by its peppermint-like odour Chromatography of the
diethyl ether extract of the liverwort, collected by one of us
(TP) in Cuba, yielded, n addition to an o1l with a
peppermunt-like odour, a crystalline compound which
was shown to be 1-(3,4-dihydroxy-5-methoxyphenyl)-3-
methylbut-2-ene (1) by an exammation of its 'H NMR
and 13C NMR spectra The structure was confirmed by
synthesis

RESULTS AND DISCUSSION

Compound 1 had the formula C,,H,40; (m/z 208) and
resonances 1n its 'H NMR spectrum for a dimethylallyl
group attached to a benzene ring 417 (s, 6H, 2 x vinyl
Me), 32 (d,2H, Ar—CH,-)and 52 (t, 1H, -CH=C J) The
trioxygenated nature of the aromatic ring was revealed by
the presence of two meta-coupled aromatic protons
[66 20 and 629 (both d, J = 3 Hz)], a methoxyl group
(63 80) and two phenolic hydroxyl groups [64 7 (br s, 2H,
exchangeable with D,0)] The **C NMR chemucal shifts
of the oxygenated aromatic carbons (5148 5, 137 2 and
146 9) clearly indicated that the oxygen functions were
attached to positions C-3', C-4' and C-5' while the non-
equivalence of the meta-coupled aromatic protons re-
quired the attachment of the methoxyl group to positions
C-3' or C-5' These data led umquely to the structure

1-(3,4-dihydroxy-5-methoxyphenyl)-3-methylbut-2-ene
(1) for the natural product

This structure was confirmed by synthesis Methyl
3-(3,4,5-trimethoxyphenyl)-propanoate [1], prepared by
methylation and hydrogenation of 3,4,5-trimethoxy-
cinamic acid, was treated with excess methyl magnesium
10dide to give the expected alcohol (2) Dehydration with

| R=H
3R=Me
OH
MeO
MeO
OMe
2



Short Reports

thionyl chloride afforded a mixture of double-bond
1somers [85 2 (-CH=C J),4 75 (-CH,-C Z)] maratio of
3 1 The desired 1somer (3) was separated by preparative
TLC on silver nitrate-impregnated silica gel plates Partial
demethylation of 3 was achieved by use of lithwum
alummum hydride 1 benzene [2] This reaction 1s
critically dependent on the condition of the hthium
alummium hydride which must be quite fresh The
product was obtained as a pale yellow solid of mp 94-95°,
identical 1n all respects to the natural product

The chemical constituents of bryophytes form the
subject of recent reviews by Asakawa [ 3] and Huneck [4]
The simple aromatic compounds reported so far include
p-ethylanisole from Leptolejeunea elliptica [ 3, 4], 1-vinyl-
3,4-dimethoxybenzene from Conocephalum comcum 3, 4]
and Marchesima brachiata [S], eugenol from Antheha
julacea, Frullama jacku and Marchesima mackau [3,4], o-
and p-hydroxybenzmc acids and m- and p-coumanc acids
from o}‘magnum cu.spuuuum and § patusifé |_4 J, metnyl
p-coumarate and methyl caffeate from Anthoceros laevis
and A punctatus [3, 4], and 1-allyl-3,5-dimethoxy-4-
hydroxybenzene from Marchesima brachata [5]
Plagiochila species have been found to contain a variety of
sesquiterpenoids, 1n particular ent-2, 3-secoaroma-
dendranes, bibenzyls and flavonoids [3, 4]

EXPERIMENTAL

Extraction of Plagiochila rutilans The air-dried and powdered
liverwort (11 g, from Cuba, Gran Piedra rocks, leg T Pécs, det
H Inoue, voucher specimen deposited at the herbana of T P and
S H) was extracted with Et,O for 16 hr Removal of the solvent
afforded an oily residue which was chromatographed on silica gel
in n-hexane with increasing amounts of Et,O The early fractions
contained an o1l with a strong peppermint odour These were
followed by a crystalline fraction which, on recrystallization from
Et,0-n-hexane yielded 1-(3,4-dihydroxy-5-methoxyphenyl)-3-
methylbut-2-ene (1) (17 5 mg, 015%) as needles of mp 94-95°
IR vKBrom~1 796, 820, 840, 876, 944, 990, 1080, 1142, 1186, 1218,
1332, 1370, 1440, 1468, 1500, 1600, 1618, 2960, 3500
UV AMeOH n (log &) 207, (4 10), 291 (3 30), AMcOH + NaOH np
(log &) 207 (4 11), 265 (3 76) MS m/z (rel 1nt) 208 [M]* (100),
193 [M —Me]™* (16), 153 (80), 152 [M ~C,Hg]* (98), 125 (54),
124 [M—-C,H; —CO]* (46), 123 (54), 109 [M - C,Hz—CO
~Me]* (34) 3C NMR 61279 (C-1'), 974 (C-2'), 148 5 and
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1469 (C-3 and C-5'), 1372 (C-4'), 107 7 (C-6), 28 0 (C-1), 1220
(C-2), 1330 (C-3), 17 8 (C-4), 258 (C-5), 56 0 (OMe)

Synthesis of compound 1 3,4,5-Tnimethoxycinnamicacid (11 g)
in MeOH was treated with excess CH,N, Crystallization from
EtOAc—n-hexane gave the methyl ester (1 02 g), mp 99-100°, m/z
252 ([M]*), which was hydrogenated over Pd/C in EtOAc under
normal conditions The product, the dihydro-methyl ester
(098 g) [628 (4 H, m, -CH,~CH,-)] was a yellow o1l Reaction
with MeMgl 1n Et,O under standard conditions afforded a red-
brown o1l (0 91 g) which showed several spots in TLC The major
component, the alcohol 2 (514 mg), was 1solated as a colourless,
viscous oil, m/z 254 [M]* '"HNMR §642 (2H, s, H-2' and H-
6),384(9H,3 x OMe), 263 (2H,t,J = 7THz, H-1),1 75 (2H, t,J
= 7 Hz, H-2), 127 (6H, 2 x Me) '3C NMR 51362 (C-1'), 1054
(C-2'and C-6'),153 2(C-3'and C-5'),138 4 (C-4'), 31 2(C-1),45 7
(C-2), 703 (C-3), 294 (C-4 and C-5), 56 1 (OMe)

Alcohol 2 (574 mg) 1n dry, redistilled pynidine at 0° was treated
with excess redistilled SOCl, After 5 min cold aq NaHCO; soln
was added and the mixiure exiracted with CHCl; Prep TLCofa
portion (165 mg) of the brown, viscous, oily product gave the
major component as a yellow, viscous ol (93 mg) whose
'H NMR spectrum showed 1t to be a mixture of double-bond
1somers Preparative TLC on AgNO;-impregnated silica gel
plates in the dark afforded the dimethylallyl isomer (3) as a yellow
o1l (30 mg)

Alkene 3 (30 mg) in dry C;Hg (20 ml) was refluxed with fresh
LiAIH, (9 mg) for 12 hr Work-up by addition of wet Et,0, dil
HCI and EtOAc and removal of the solvent yielded a yellow,
viscous o1l which showed a major spot on TLC Punfication
by prep TLC gave 1-(3,4-dthydroxy-5-methoxyphenyl)-3-
methylbut-2-ene (1) as a pale yellow solid, identical (*H NMR,
MS, TLC) to the natural product
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