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Abstract-Isotachin C and balantiolide, two new aromatic compounds, were isolated from the New Zealand 
liverwort Balmtiopsk roseu. Their structures were established to be 2-methoxybenzyl trans-/I-methylthioacrylate and 
3-[3’,4’dimethoxybenzyl]-7-hydroxy-S-methoxyphthalide, respectively, by spectral methods. The previously known 
isotachin A, isotachin B, benzoates, cinnamates and sesquiterpenoids were also found. B. roseu is chemically quite close 
to Isotachis japonica. 

INTRODUCTION 

Liverworts are rich sources of terpenoids and aromatic 
compounds which often show interesting biological ac- 
tivity, such as allergenic contact dermatitis, antifeedant, 
antifungal, cytotoxic, piscicidal and plant growth regu- 
latory activity [l-3 3. These chemical components are also 
valuable chemosystematic markers of the Hepaticae 
[2,4-73. As part of a chemosystematic study of the 
Hepaticae, we have examined the lipophilic components 
of a New Zealand liverwort, Balantiopsis rosea Berggr. 
belonging to the Balantiopsidaceae and have isolated a 
new sulphurcontaining acrylate and a new phthalide, 
named isotachin C and balantiolide, respectively. This 
paper deals with the chemical structures of these new 
compounds and includes a discussion of the chemo- 
systematics of Balantiopsis and Isotuchis species. 

RESULTS AND DISCUSSION 

The methanol extract of dried B. rosea was examined by 
TLC, GC and GC/MS; benzyl benzoate (a), /I-phenylethyl 
benzoate (8), benzyi transcinnamate (9), /I-phenylethyl 
ciscinnamate (lo), /?-phenylethyl trunscinnamate (11) 
and /3-phenylethyl dihydrccinnamate (12), two sulphur- 
containing acrylates, isotachin A (1) and isotachin B (3), 
which were found in the liverwort lsotachis japonica 
[8-lo], were detected together with the previously known 
four sesquiterpenoids @aryophyllene (13), bicycloger- 
macrene (14), spathulenol (15) and /&eudesmol (16). The 
remaining extract was chromatographed further on silica 
gel. followed by preparative TLC to afford isotachin C (2), 
balantiolide (4) and 2-methoxybenyl benzoate (7), along 
with mixtures of the above aromatic esters, which were 
also confirmed by analysis of 400 MHz ‘H NMR spectra. 

l Part 19 in the series “Chemosystematics of Bryophytes”. 
For Part 18, ste ref. [lo]. 

The chemical structures of the new compounds, 2 and 4 
were established by analysis of the spectral data, particu- 
larly those of ‘H NMR and 13C NMR spectra, since only 
limited amounts of the fresh material were available. 

Isotachin C (2) 

High-resolution mass spectrometry showed that the 
molecular formula of 2 was C12H1403S. The spectral 
data indicated the presence of a methoxyl group [& 3.85 
(s)], a methyl mercapto group [6H 2.33 (s)] and a trms- 
ethylenic olefin [& 5.72 and 7.79 (each d, J = 14.5 Hz)] 
conjugated with an ester carbonyl group Cl700 cm- ‘; 
275 nm; 6, 165.2 (s)]. The presence of a methoxybenzyl 
group was confirmed by the base peak at m/z 121 and the 
NMR signals 6H 5.23 (s) and 6, 61.5 (t). These spectral 
data were very similar to those of isotachin A (1) isolated 
from the liverwort Isotachis japonica [IO], except for the 
presence or absence of the methoxyl group. The position 
of the methoxyl group on the benzene ring was established 
by the 400 MHz NMR spectra (see Experimental)and the 
presence of NOE only between H-3 and the methoxyl 
group. These data coupled with the molecular formula 
and the co-occurrence with 2-methoxybenzyl benzoate (7) 
[l l] led to the structure 2, 2-methoxybenzyl trons-b- 
methylthioacrylate. 

Bulantiolide (4) 

Compound 4, ClsHIeOa, was obtained as a white 
powder. The spectral data indicated the presence of a 
benzene ring (1624,1598 and 1518cn-I), three methoxyl 
groups [a, 3.80, 3.84 and 3.86 (each s)], a chelated 
hydroxyl group [3400cm-‘; 6, 7.66 (br s)] which was 
confirmed by acetylation to afford a monoacetate (5) 
[176ocm-‘; 6H 2.28, 3H (s)] and benzylic protons [a, 
3.09 and 3.20 (each dd, J = 13.7 and 6.2 Hz)] coupled with 
a proton [a, 5.59 (t, J = 6.2 Hz)] on a carbon [S, 82.3 
(d)] bearing oxygen atom. The presence of a 3-substituted 
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alcohols and phytadient. Fraction 4 (485mg) (30-100% 
EtOAc-a-hexane) was rechromatographed on silica gel using a 
C,H,-EtOAc gradient to give balantiolidc (4) (7.5 mg): mp 
131-132”; C,aH,sOa (high-resolution MS: found 330.1092; talc. 
330.1203); UVl,mn (loge): 204.5 (4.79), 214 (4.85), 252 (4.40), 
295 sh (3.95) and 281 (4.08); UVIZ”’ nm (loge): 218 (5.08); 
IRv,cm -‘: 3440, 1735, 1637, 1624, 1598, 1518, 1468, 1440, 
1378, 1330, 1262, 1160, 1073, 1030,990,854 and 686; ‘H NMR: 
63.09 (lH, dd, J = 13.7, 6.2 Hz, H-IO), 3.20 (IH, dd, J = 13.7, 
6.2 Hs H-10), 3.80 (3H, s, Oh&S), 3.84 (3H, s, OMe3’). 3.86 (3H, 
s, OMc-4’), 5.59 (IH, t, I = 6.2 Hq H-3), 6.20 (lH, br d, J 
= 1.4 Hz, H4A 6.40 (lH, br d, J = 1.4 Hz, H-6), 6.72 (lH, d, J 
= 1.7HgH-2’k6.76(1H,dd,I = 8.3,1.7 HqH-6’),6.80(1H,d,J 
= 8.3 Hr H-5’)and 7.66 (lH, brs, HO-7), 13C NMR: 640.2 (CHs, 
t), 56.0 (Me x 3, q), 82.3 (CH-G, d), 100.7 (PhC, d), 100.8 (PhC, 
d), 104.6 (Ph-C, s), 111.2 (Ph-C, Q 112.8 (Ph-C, d), 121.9 (Ph-C, 
d), 127.2 (Ph-C, sk148.2 (P&C, s), 157.2 (Ph-C, s), 157.7 (Ph-C, 
s), 167.4 (PhC, s) and 174.4 (COO, sk MS m/z (reL int): 
330 [M]’ (S), 179.0349 (cak. 179.0345, CsH,O*) (13), 151.0780 
(cak. 151.0759, CsH,,02) (100). 

Acetylotion of 4. Compound 4 (5 mg) was acetylated by 
A@-pyridinc at room temp. for 24 hr. Work-up as usual gave a 
monoacetate (5) (5.2 mg): Cr0Hz007; UVI, nm (loge): 208 
(4.34), 217 (422) and 254 (3.92) IR v_cm-‘: 1760, 1619, 1518, 
1490. 1468, 1370, 1360, 1345, 1262, 1190, 1150, 1062, 1030 and 
895; ‘H NMR: 62.38 (3H, s, AcG), 3.04 (lH, dd, J = 14.2,6.6 Hz), 
3.23 (lH, dd, J = 14.2.6.6 Hz), 3.80,3.85,3.87 (each 3H, s, OMe 
~3),5.53(1H,t,J=6.6Hz),6.43(1H,brd,J= 1.9Hz),6.66(1H, 
d,J=1.9Hz),6.74(1H,brd,J=1.7Hz),6.76(1H,dd,J=8.0, 
1.7 Hz)and 6.81 (lH,d,J = 8.0 Hzk MSm/r (rel. int.): 372 [Ml’ 
(9), 179 (20), 151 (100) and 43 (9). 
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