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‘A New Depsulone Oxyphysodlc Acxd 1solated from a
Lichen Parmelia enteromorpha Ach.

In the thm«lay‘er chromatographic (TLC) study of 16 spemes of Tichens of subgenus
,HypogyM%M belonging to a genus Parmelia (Parmeliaceae), Nuno pointed out in 19641 that
physodic acid (I) was always accompanied by an unidentified phenolic substance which was -
shown-up by its characteristic.bluish, violet FeCly, coloration. In this -communication, vve
present the chemical and physicochemical evidence onthe structure of the new substance (now
named oxyphysodic acid) which leads to:the formulation II. . S
, Successive ether and acetone extraction followed by prepara,twe s1l1ca gel TLC separatlon
of the lichen Parmelia. -enteromorpha Acu. (syn. Hypogymmia enteromorpha (Acu.) Nyt.), which
was collected at Mt. Odaigahara in Nara. prefecture, furnished three known phenolic sub-
stances,? 7.e. physodic acid (I, 1.8%,), physodahc acid (III 1.5 /O) and atranorm (IV 1.5 /o)
in addition to oxyphysodm acid (II, 0.5%).

Oxyphysodic acid (II), CygHgyO,, m/fe 486 (M+), mp 187° (decomp) ( olorless needles
from aq. MeOH), IR »&% cm': 8550, 3150 (br.) (OH), 1690, 1660 (depsidone; CO, COOH),
1620, 1605 (aryl C=C), showed a positive color reaction for FeCl; reagent (bluish violet) but
was negative for NaOCl and .p-phenylenediamine reagents.® On ethereal diazomethane
treatment, II was converted to a methyl ester (IIa), C95H2.,O-, -COOCH,, m/e 500 (Mt), mp

o
co CHLCHCH:CH:CH: | I iH H o HO physodicacid
(a)—»CHz Ib:H H Ac
: h ic acid.
/\ ,C0-0. /\_OR? % : OH H g oxyphysodic acid
I

. a . .
REO/‘\/\ /‘\/H\COOR2 b: OAC H Ac

R1 : (T:H2CH2CH2CH2CH3
(©
CO—C5H1,1 '
CHs CHgOCOCHg CHs CH?, CHz
I/\"/CO O\I/\”/OH [/’\”,CO O\I/\I/OH HO\I/\”/CO O\I/\”/OH
HO” \/\ ~ \/\COOH HO” \/\OH \[/\COOCHs HO” \/\O N NCO0H
i
CHO CHs CHO CHs CsHu
IIT physodalic acid IV atranorin [A]
95H11
oo
/\/ YO HO '\, OH HO_/\.,0
LI — I | — [
HOf\/\O/\/ 0N/
C5H11 CsHu
V R=H Vi
VI: R*=0H

1) M. Nuno, J. Japan. Botany, 39, 97 (1964).
2) C.F. Culverson, ‘“Chemical and Botamcal Guide to Lichen Ploducts,” The Umvers1ty of North Carolma
- Press, Chapel Hill, North Carolina, U.S.A., 1967, p. 361.
. 3) Y. Asahina and S. Shibata, “Chemlstry of Lichen Substances,” Japan Society for the Promotmn of
Science, Tokyo, 1954, p. 10. .
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104--106°, IR 935 cm=1: 3250, (OH), 1725 (depsidone, CO), 1670: (COOECHs), 1615 (aryl
C=C), while acetylation of IT with acetic anhydride and sulfuric ‘acid afforded:a triacetate
(IIb), CueHy;06(0OCOCH)s, mfe 612 (Mt), mp 104° (decomp) IR. vCHC‘= cm‘1 1780 (OAc),
1745 (br.), 1725 (sh.) (depsidone, CO, COOH), 1610 (aryl C=C).::. SETRE
The proton magnetic resonance (PMR) examinations of II, ITa, and IIb in companson
with those of physodic acid (I),% methyl physoda’ce (Ia),4) ‘and dlacetylphysodlc acid (Ib)
(Table I) indicate that II is a closely related compound with I. The significant difference
observed between two is the presence of one more phenolic hydroxyl but one less aromatic
proton in II as-compared with I. Based on the biogenetic considerations keeping in mind
the co-occurrence-of both acids and based on lack of one of the meta-coupled protonsin oxy-
physodic acid, two alternative structures II and [A] have become rational for oxyphysodlc
acid. : =

TABLE. 1. & Values at 90 MHz, Coupling Constants in Hz®: .

CH, CH, Ar-H . a4 .- others . .
I 0.86 (t, J=6) (a) 3.97 (s)  6.60 (1H, s) 1.11—2.14 (12H, br, -CHz-x6)
0.91 (t, J=6) (b) 2.46 (t, J=7) *'6.62 (2H, s) R R
(c) 2.81 (br)
I 0.88 (t, J=6) (a) 3.82 (s) 6.52 (1H, s) 1.11—2.11 (12H, br, -CHz-x 6)
0.92 (t, J=6)  (b) 2.42 (t, J=7)  6.56 (IH, s) ’
(c) 3.04 (br)
Ta®  0.90 (t; J=6)-- - (a) 3.80 (s) 6.57 (1H, d, J=2)  1.11—1.95 (12H, br, —CHz—XG),
0.94 (t, J=6) (b) 2.38 (t, J=7)  6.70 (1H, s) 3.96 (3H, s, COOCHs)
(c) 3.20 (br) 6.79 (1H, d, J=2)
Ta® ~ 0.90 (t, J=6) . (a) 3.80 (s) . . 6.40 (1H, s) 1.11—1.84 (12H, br, -CHa-x6)
0.92 (t, J=6) (b)Y 2.61 (t, J=7) L €M, §) - - 7 8194°(8H, s, COOCH)
(¢) 3.26 (br)
I © 0.88 (t, J=6) . (a) 4.03 (s) 6.87- (1H; d, ]ﬂz)- ERED 15—2 05 (12H br, —CH2—><6)
F0.01 (8 ]-6) ci (b)Y 2051 (8, J=T)1,007.00-(1H; ) -0 .
A “-(€) 3.00 (br). . 7,03 (I1H,d, J._z)., , 2 24 2 30 (SHeach s, OAch) ,
Ibo = 0.§ (t,v]v—6) (a) 4.05 (s) 6,96 (1H,'s) S L 04—1. 85 (12H br, ~CHs~x 6)
0.89(t;‘_]‘='6) T (b)) 2.51 (t, J=T) 7 5 (lH s) s
ST (e ) 3009
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a) Abbrev1atlons br= broad 51gnal d doublet s-smglet t= tnplet
. -b). measured it d-DMSO .7 .7
c) measured in, CDCI8 N

Irradiation at 8 4.03 (methylene (a ) in Ib) o 64.05 (methylene (a)in- IIb) resulted in the
increase of aromatic proton'signal intensity at ¢ 6.87 in'Ib (129%) or at 6 696 in'IIb (8%) due
to the nuclear Overhauser effect. Therefore; the substltuent dlsposmon in the left aromatlc
ring in oxyphysodic acid has beeri corroboratedas in II. -

Formic acid treatment of oxyphysodlc acid furnished an oxyphySodone (VI), C25H2806,
mfe 424 (M), mp 202—203°, IR »&% cm~1: 3200 (OH), 1695 (pyrone), PMR: 0.86, 0.91 (3H
each, t, J=6 Hz, ~CH, % 2), 1.16—1.95 (12H, br, -CH. —><6) 2.95, 2.72 (2H'each, t; J=7,
Ar-CH,~x2), 6.18, 6.52 (1H each, s, Ar<H; pyrone-H), 6.26, 6.35 (1H each, d,’J=3, Ar-H
X 2)." The latter was thén sub]ected to' nitric acid ox1dat10n in’ acetic ac1d5> to furnish an
orange yellow benzoqumone derivative;- C11H1403, mp 172--178°, IR »3 cm~*: 3300 (OH),
1705 1660 1619 (benzoqulnone) Wthh was proved 1dent1cal 1n all reSpects (TLC rmxed

4) S. Huneck and P, Linscheid, Z. Naturforsch., 23b, 717 (1968).

5) a) F.M.Dean, J.C. Roberts, and A. Robertson, :J. Chem. Soc.,'1954, 1432; ' b) F.M. Dean, D.S. Deorha,
A.D.T. Erni, D.W. Hughes, and. J.C. Roberts, bid., 1960, 4829 ¢) S. Neelakantan, T.R. Seshadri, and
S.S. Subramanian, Tefrahedvon, 18, 597 (1962). .
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mp, and infrared (IR)) with 2-hydroxy-6-pentyl-1,4-benzoquinone (VII), PMR: 0.88 (3H, t,
J=6, -CH,), 1.06—1.90 (6H, br., -CHy-x 3), 2.45 (2H, t-like, J=6, -C=C-CH,-), 6.10, 6.46
(1H each, s, ring H X 2), prepared analogously from I via physodone (V).® = -

Consequently, the structure of oxyphysodic acid has been established as IT."
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- Neridienone A, a C,,-Steroid in Nerium odorum!

Concerning the constituents of Nerium odorum, we have previously reported the isolation
of pregnenolone glucosides® from its root bark. This communication deals with the isolation
and the structure elucidation of neridienone A, a pregnane compound in the same source.

The methanol percolate of the root bark was extracted with benzene, and through suc-
cessive column chromatography of the benzene extractives followed by crystallization from
acetone-hexane, a substance, sensitive to 2,4-dinitrophenylhydrazine reagent on thin-layer
chromatography, was obtained as prisms and named neridienone A (NA). NA, (mp 210—211°,
(e} +71.5°% Mass. Calcd. for CyH,404 m/e 326.1875; Found 326.1882), shows nuclear magnetic
resonance (NMR) signals at 6 (ppm) 0.98 (3H, s), 1.16 (3H, s), 2.43 (3H, s), 3.71 (1H, dd), 5.67
(1H,s), 5.81 (1H, s), 6.12 (2H, s) and 6.99 (1H, dd). - Two oxygens in NA were found to belong
to the unsaturated ketonmes, 4,6-dien-8-one and 16-en-20-one of steroid system, according
to the ultraviolet absorptions at 283 nm (¢ 24100) and 245 nm (e 12900), infrared (IR) bands
at 1665, 1640, 1612 and 1580 cm™, and NMR signals at 5.67 (C,~H), 6.12 (Ce,~H) and 6.99
ppm (C;¢-H). The IR bands at 3420 and 8320 cm~? as well as the disappearance of the peak
at ¢ 5.81 ppm with D,O exchange indicated that the remaining oxygen function forms a
hydroxyl group. NA, on reduction with NaBH,, gave three products, dihydro-, tetrahydro-
and hexahydro-compounds, the first of which, (Caled. for CpH,40, 328.2038; Found 328.2079)
bears no 16-en-20-one system in its molecule, and afforded a diacetate (Caled. for CogH,,0;
412.2249; Found 412.2233) on acetylation, whereas NA was unreactive with Acy0 and pyridine.
The above results suggested that the hydroxyl group is oriented in the position under the
influence of 16-en-20-one, and the location and the configuration were determined as C,-p-OH

1) This forms Part IV of “Nevium.” Part III: T. Y@mauchi, Y. Mori and Y. Ogata, Phytochemistry, 12,
2737 (1973}, . _ , e o
2) T.Yamauchi, M. Hara and K. Mihashi, Phytochemistry, 11, 3345 (1972).
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