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addition products with Na2Cr20713, the quinones were 
identified by their melt ing points and nuclear magnetic 
resonance spectra [2: m.p. 106-107~ (102-103~ 122.5- 
123 ~ N M R  (CDC13) 6 2.77 (s, 3H, CH3), 6.92 (s, 2H, 
2-, and 3-H's), 7.5-8.3 (m, 3H, 6-, 7-, and 8-H's); GC-MS 
172 (M +, 100%), 157(14), 144(43), 129(3), 118(48), 116(47), 
115(54), 90(30), 89(41), 63(21). 3: m.p. 89-90~ (90- 
91 ~ N M R  (CDC13) 5 2.50 (s, 3H, CH3), 6.93 (s, 2H, 2-, 
and 3-H's), 7.35-8.05 (m, 3H, 6-, 7-, and 8-H's); GC-MS 
172 (M +, 10tYA), 157(3), 144(15), 127(12), 118(21), 116(33), 
115(52), 90(23), 89(26), 63(18)]. The mass spectrum of  the 
6-methyl isomer and its retention time relative to 1,4- 
naphthoquinone were identical to those of the unknown 
quinone from P. opilio, which was on that basis assigned the 
structure 6-methyl- 1,4-naphthoquinone. 
Although the defensive secretions of  arthropods commonly  
contain benzoquinones  16, they appear only rarely to contain 
naphthoquinones.  So far only certain tenebrionid beetles 
have been shown to produce naphthoquinones  17, including 
(among several 6-alkyl derivatives) 6-methyl- l ,4-naphtho- 
quinone,  but  not  1,4-naphthoquinone itself. There can be 
no doubt  that these substances have a defensive role, at 
least vis & vis ants. As little as 0.1 ~tg of either 1,4-naphtho- 
quinone or 6-methyl - l ,4-naphthoquinone was found to 
deter ants (Formica exsectoides) from a baited feeding site. 
Toluquinone  and naphthalene were less effective by about  
2 orders of magni tude TM. 
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The identification of  norlobariol, a new lichen constituent from Xanthoparmelia scabrosa (Tayi.) Hale  
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Summary. Norlobariol  (I) previously described as a synthetic product derived from norlobar idone (II) was isolated as a 
new metabolite from Xanthoparmelia scabrosa (Tayl.) Hale. 

The lichen which was collected from a road side in an 
industrial part of  Lower Hutt,  New Zealand,  was succes- 
sively extracted with benzene and acetone. The compound 
was obtained from the acetone extract by preparative TLC 
as a brownish solid which was further purified by recrystal- 
lization from aqueous methanol  to yield colorless needles, 
m.p. 192-193~ 2max (EtOH) 258 and 284 n m  and 

[a] + 12 ~ Its presence could be detected under  UV light on 
silica gel 60 F254 TLC plates as a low mobili ty spot (Rf 0.11) 
in benzene-dioxane-acetic acid (180:45:5) and as an immo-  
bile spot in toluene-acetic acid (20:3). The molecular 
formula, C23H280 7 was deduced from microanalytical and 
mass spectral data. The compound  gave its highest mass 
peak at m / e  416 with base peak at m / e  372 together with 
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Mass spectral data (above m/e 398) of the principal products of 
acetylation of compound I 

Product (Rf value in m/e (% relative intensity) 
benzene/acetone 4:1) 
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Proposed fragmentation scheme for compound (I). 

other major fragments at m/e  398, 330 and 315. The TLC 
and mass spectral da'ta of  the compound were identical to 
those of norlobariol which was obtained by treatment of  
norlobaridone with hot sodium hydroxide solution. Fur- 
ther, treatment of the compound with boiling formic acid 
yielded a product which was identical to isonorlobaridone 2. 
The NMR (60 MHz) spectrum of the compound in deuter- 
ated acetone showed 4 sets of doublets attributable to 
aromatic protons at 6 6.60 (J, 1.8 Hz, 1 H), 6.42 (J, 2.6 Hz, 
1 H), 6.32 (J, 2.6 Hz, 1 H), and 6.07 (J, 1.8 Hz, 1 H) and 
other signals at 6 2.10 (m, 4 H), 1.30 (m, 10 H), and 0.90 (m, 
6 H) which are consistent with the structure of norlobariol. 
The identity of the lichen metabolite was further confirmed 
by its inertness to sodium bicarbonate solution and by its 
reaction with excess diazomethane which yielded a product 
with the highest mass at m/e  458 thus confirming the 
presence of 3 phenolic hydroxyls. In addition, acetylation 
of the metabolite yielded 3 principal products (III, IV and 
V) which could be logically explained from the structure of  
norlobariol. The mass spectral data of the acetylated prod- 
ucts are shown in the table. Product (III) could arise by the 
loss of water from (II) under the dehydrating conditions of  
the reaction to yield a triacetylated product, while (IV) was 
the expected tetraacetylated product. Product (V) was iden- 
tical to the product obtained by acetylating norlobaridone. 
This presumably could arise by the cleavage of  the lactol 
ring followed by intramolecular cyclizatioo with the con- 
comitant formation of the depsidone ring. 
Thermally induced chemical artifacts in lichens have been 
known to occur 3. As norlobaridone is also a major consti- 
tuent of this lichen, the authenticity of norlobariol could be 
suspect. However, it is unlikely that norlobariol was pro- 
duced from norlobaridone under the experimental condi- 
tions employed in this work. Cold extraction of the lichen 
with acetone over a short period yielded norlobariol. Nor- 
lobaridone under these conditions remained unchanged. It 
is therefore concluded that norlobariol is a natural metabo- 
lite of this lichen. 
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Summary. 3 new bibenzyls having a 7-membered heterocyclic 
and their structures have been established to be 1, 3 and 5. 

In the course of the investigation of the aromatic com- 
ponents of the liverwort, we have recently reported the 
isolation and the structures of 4 new aromatic esters con- 
taining the isoprene units, from Trichocolea tomentella 1. 
The liverworts, Radula species, also contain various aro- 
matic compounds. We now wish to describe the isolation 
and the structures of 3 new bibenzyls (1), (3) and (5) with 7- 
membered heterocycle from Radula variabilis 2. 
R. variabilis, growing on rock, was collected in June 1977. 
Column and preparative TLC on silica gel of the methanol 
extract (9 g) of air-dried and ground material resulted in 

ring have been isolated from the liverwort, Radula variabilis 

the isolation of 3 new bibenzyls, 1 (9.4%, total weight of the 
extract), 3 (1.1%) and 5 (8.8%), respectively. 
Bibenzyl (1), C19H200 2 (M+280), showed the presence of  
the hydroxyl group (3370 cm-  1) and a benzene ring (1625, 
1590 and 700 cmq; "~max 221 and 279 nm). The presence of a 
phenolic hydroxyl group was confirmed by methylation to 
give a monomethyl ether (2), C20H220 2 (M + 294), NMR 
(figure) 3.82 ppm (s, 3H). 
Hydrogenation of 2 afforded a dihydroderivative, C20H240 2 
(M + 296), indicating the presence of a double bond. The 
presence of a non-substituted benzyl group was confirmed 


