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acid-treated AcOEt extracts were concentrated to yield 4.4 g of residue in all. A portion (0.7 g) of the
residue was chromatographed in acetone on MgCO, (12 g, 2.3 x5 cm). Elution with 5% and 89 H,O in
acetone yielded red and reddish-purple solution, respectively. These solutions were concentrated, acidified
with dil. HCI and extracted with AcOEt. Evaporation of the solvent left yellowish-orange residues, 8.4 mg
and 13.1 mg, respectively. The pigment eluted with 5% H,0 in acetone showed absorption maxima in
EtOH at 281, 447.5 nm and Rf 0.82 (Silica gel G, AcOEt "MeOH:H,0=5:2:1), and the pigment eluted with
8% H,O in acetone, 254, 264, 295, 317, 365, and 460 nm and Rf 0.75. All attempt including preparative
TLC to purify these crude pigments into homogeneous state was unsuccessful.
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A depsidone fumarprotocetraric acid (I)® is an only constituent hitherto elucidated in a
lichen Cetraria ornata MoLr. Arc., although the presence of an unidentified yellow pigment in
the same lichen has been well mentioned.® As a continuation of the study on the lichen
phenolics,” we have examined the coloring substances of the lichen and have clarified that
the major yellow component of the pigments is secalonic acid C (II)® accompanied by a.
small quantity of endocrocin (III)® as described in the present paper.

Repeated chromatographic separation of the CHCI, soluble portion prepared from the
ether extract of air dried lichen afforded a yellow pigment in 0.89%, yield. The substance, mp
1564—160°, [a]p +25° (CHCly); +0.7°20.8° (pyridine), was colored brown by aq. FeCl; solu-
tion. It showed the quite resembled coloration on thin-layer chromatogram (TLC) (fluo-
rescence on ultraviolet (UV) irradiation; coloration with 19, Ce(SO,),~10% HQSO;l upon
heating or with aq. FeCl, solution) to that of secalonic acid A (IV) which is a major ergot
pigment® and was isolated previously from a lichen Parmelia entotheiochroa Hue for the first
time by us,” although the Rf values do not coincide with each other.

Comparison of the physical properties of the substance with those of secalonic acid A
(IV)5? has disclosed that the former should be an isomer of the latter. Among these data,
the proton magnetic resonance (PMR) spectrum gives the direct evidence of isomeric cor-
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relation of both especially by the signals attributable to the protons at Cy), C(y), and Cey
(see experimental section), and consequently the identity of the substance with secalonic
acid C (II) has been assumed. The direct comparion (mixed mp, TLC, and infrared (IR)
spectra (KBr) substantiated the assumption.

Furthermore, since Franck and his co-workers have eluc;1dated that the ergochromes
in ergot are biosynthesized via the acetate-malonate pathway through the anthraquinone
derivatives such as endocrocin (III) or emodin (V),® we have sought after the precursoryor
biogenetically related substance of secalonic acid C (II) in the lichen.

Careful TLC examination of the total extract has revealed the presence of a minor
yellowish component which was colored orange-pink by ethanolic Mg(OAc), solution.”
The amount of pigment was so tiny and accompanied by the other minor ergochromes of
close polarity that its isolation was only realized by the independent separation procedure
as given in the experimental section. The orange substance, mp >>300°, thus obtained in
0.005%, yield was identified with endocrocin (III) by TLC and IR (KBr).
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The present finding offers the first instance of co-occurrence of ergochrome and anthra-
quinone pigments in the lichen family and is of much interest from the biogenetic view-point,
since it has been assumed that there would be probable chemotaxonomical correlation be-
tween ergot and a symbiotic fungus of the present lichen. This paper also constitutes the
second example of isolation of ergochrome from the lichen.”

Experimental'®

Isolation of Secalonic Acid C(II) Successive ether extraction of the air dried lichen (Cetrarvia ornata
M#LL. ARG., kindly provided by Prof. F. Fuzikawa, 570 g) furnished a yellow-brown extract (27.1 g), which
was treated with CHCl,; to remove the insoluble material. The CHCI; soluble portion was then subjected
to preparative TLC developing with CHCl;-MeOH (24:1) to collect the major yellow component. The
TLC plates were made with silica gel Camag D-5 using aq. 0.1n (COOH), solution instead of water. The
yellow substance was further purified by preparative TLC again using the same adsorbent and developing
with benzene~AcOEt (2:1). Repeated preparative TLC altogether afforded the pure pigment in a yield
of ca. 0.8%, from the lichen. The purified yellow pigment thus obtained was then crystallized from benzene-
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Hitachi RMU-6D Spectrometer.
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cyclohexane. mp 154—160°. [a]lp +25° (¢, 0.84, CHCl,); +0.7° +0.3° (c, 3.0, pyridine) (lit.": secalonic
acid C (II): [a]p +25° (CHCl;); —10.3° (pyridine)). UV AE%% nm (log ¢): 240 (4.25, infl.), 266 (4.20, infl.),
339 (4.56). IR »zic" cm~1: 3580 (OH), 1740 (COOCH,), 1610 (chelated CO), 1589, 1564 (aromatic ring).
Mass Spectrum mfe (%): 638 (M+, CgpH300yy, 21.4), 620 (M*-H,0, 1.8), 579 (M+-COOCH,, 100), 260 (M+/2
~COOCHj,, 17.6). PMR (CDCl,, 7): 8.83 (6H, d, J=5.5 Hz, >CH-~CH, x 2), 7.1—8.1 (6H, m, >CH-CH, x
2, -CH,~ X 2), 6.29 (6H, s, -COOCH,; X 2), ca. 6.0—6.25 (1H, unclear signal due to the overlapping, >C(sH-~
OH), 5.85 (1H, br. s, >C;,H-OH), 3.45, 2.58 (2H), 3.40, 2.57 (2H) (ABq each, J=8.5 Hz, four aromatic
protons). The substance obtained here was identified (mixed mp, TLC, and IR (KBr)) with authentic secalo-
nic acid C (II) kindly provided by Prof. B. Franck.

Isolation of Endocrocin (III) The CHCI, soluble portion obtained as above was passed through a
polyamide column (Wako Pure Chem. Ind., C-300) with the aid of CHCl,~-MeOH mixture. After eluting
out all the yellow pigment completely, the column was next eluted with MeOH-water—conc. NH,OH (10:8:2)
mixture. The eluted compound was then crystallized from aq. acetone to give the orange crystals (ca.
0.005% yield from the lichen), mp >800°, Mg (OAc),: orange-pink, conc. H,SO,: red. The crystals were
identified with endocrocin (III) by TLC and IR (KBr).
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