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(with isotopic ion peaks at M + 1 and M + 2 in accord with
5. IR, UV and NMR spectra of 3-8 were identical with those
of authentic samples.
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Plant. Lobaria pulmonaria (L) Hoffm. (Stictaceae).
Source. The lichen, growing on chestnut tree bark, was
collected in September near Gallicano (Lucca, Italy). Pre-
vious work. Arabitol [1], gyrophoric acid [2], stictinic
acid {3], thelephoric acid [4], proteins [5], transa-
minases [6].

Present work. The dried matenal (1-3 kg) was extracted
with light petrol for 40 hr and the residue obtained on
evaporation (17-8 g) was worked-up in the usual way
M.

Constituents. Percentages of compounds with respect
to the dried plant: aliphatic hydrocarbons, 0-05; ergoster-
ol (mp 158-160°, [x]p — 132°; acetate, mp 172-175°,
[a)p — 93:5°), 008; fecosterol [8] (mp 134-136°,
[2]p + 455°; acetate, mp 137-139°, [a]p + 352°, M*
440), 0-09; fatty acids, 0-96. Relative amounts of aliphatic
hydrocarbons (%, GLC): C,s, 7-5; Cye, 13; C,5, 21°5;
C,5, 97; Cyq, 32:6; C;6, 79; Cy,, 19-5. Relative amounts
of fatty acids (%, GLC of methyl esters): lauric, 0-2; tride-
canoic, 0-6; myristic, 1-1; tetradecenoic, (-S; pentade-

canoic, (-6; pentadecenoic, I-5; palmitic, 51-3; palmito-
leic, 0-3; heptadecanoic, 0-5; heptadecenoic, 0-2; stearic,
3-2; oleic, 20-4; linoleic, 13-5; linolenic + arachidic, 1-5;
gadoleic, 2-5; behenic,2-0.
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Bark of the common ash, Fraxinus exelsior L., is
known as a rich source of trioxygenated coumarins [1];

initially, the glucoside fraxin (2)[2,3] and the aglucones
fraxidin (3), isofraxidin (6) and fraxinol (9) were identified,
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the latter three isolated after hydrolysis of a mixture of
non-characterized glycosides [4]. More recently, the glu-
coside of (6), calycanthoside (7) [5], was encountered in
F. exelsior var. diversifolia Ait {6]. We report the isola-
tion and characterization of fraxidin 8-0-f-D-glucopyr-
anoside (4), from the bark of F. exelsior, along with some
known compounds.

Extensive chromatographic fractionation (see Exper-
imental) of a bark extract of F. exelsior afforded mand-
shurin (10), the glucoside of fraxinol (9), found so far
only in F. mandshurica Rupr. var. japonica Maxim. [7]
and characterized by comparison of its tetraacetate (11)
with an authentic specimen. The mandshurin-containing
fraction yielded an additional compound, isolated as a
non-<crystalline tetraacetate, isomeric with (11). The iden-
tity of the isomer as (5), rather than (8), suspected from
13C NMR spectra [8], was corroborated by methylation
of fraxin (2), followed by acetylation, to give a product
that was indistinguishable from the tetraacetate of
natural derivation.

The existence of an iridoid glucoside in the bark of
F. exelsior, suspected from 'H NMR signals observed
on the crude extract, was confirmed by isolated of a
non-crystalline iridoid glucoside hexaacetate. This com-
pound possessed spectral characteristics confirming its
identity as 10-hydroxyligstroside hexaacetate (13). The
parent glucoside (12) has been reported from Ligustrum
obtusifolium Sieb. et Zucc [9].

Iridoid glucosides, derived from oleoside [10] (14),
have been encountered solely within the Oleaceae [11],
known thus far from the genera Fraxinus{12,13), Jas-
minum [14], Ligustrum[9,15], Olea[16]
inga [13].

EXPERIMENTAL

Mps are corrected and determined in capillary tubes in a
heated bath. Preparative TLC was performed on 20 x 40cm
plates coated with 1 mm layers of Si gel PF,, (Merck); bands
were detected in UV light. '"H NMR spectra were recorded

* The mp(85°) in ref. [ 7] has been reported to be in error [13].
13].
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in CDCl; with TMS as an internal standard. Analyses were
performed ut NOVO Microanalytical Laboratories, Bagsvard.
Denmark.

Extraction of bark. Fresh bark of Fraxinus exelsior (200 g,
collected in October 1973 at Odden, Denmark) was homo-
genized in EtOH (1000 ml). After 4 days at 20°, the filtered
extract was evaporated to nearly dryness. A soln of residue
in H,0 (300 ml) was extracted with CHCl; (200 mi) and Et,O
(2 x 30 ml). The aq phase was concentrated and filtered
through a column of Al,O; (neutral, 100g) in H,O in order
to remove tannins and flavonoids. After eluting the column
with H,O (500 ml), the combined eluates were mixed with
Si gel (200 g) and solvent removed in vacuo. Powdery residue
was placed at the top of a column of Si gel (packed in Me,CO)
and eluted with Me,CO (2:51). Evaporation of the solvent
left an amorphous glycoside fraction (12-5 g).

Fractionation of the glycoside mixture. An aliquot of the
above mixture (43g) in EtOH (75ml) was left at 0° for §
days, when it had deposited 320 mg of crystalline mannitol
(mp 162-163°, mmp 161-164°). The mother liquors were con-
centrated and applied to a column of Si gel (325 g) in CHCl;~
MeOH (4:1) and cluted with the same solvent. Four fractions,
A-D, each of 150 ml were collected. According to 'H NMR
spectra, A (335mg) contained no coumarins and was dis-
carded; B (1225 mg) contained what appeared to be the major
coumarin glucoside, together with the same compounds as
present in A. Fraction C (925 mg) contained an additional
amount of the major coumarin, together with some minor
coumarins and a compound exhibiting a sharp 'H NMR sig-
nal at ca 7-5 ppm, suggestive of an iridoid (O—-CH=C-COO)
glucoside. Fraction D contained, besides minor coumarins, ad-
ditional amounts of the latter compound. Repeated chromat-
ography on columns and thick layer plates (Si gel), with
CHCl;-MeOH (4:1 and 3:1) and EtOAc-Bz-EtOH (4:1:1)
as the eluents, and monitoring by '"H NMR spectroscopy and
TLC. resulted in separation of the major coumarin and the
supposed iridoid glucoside into two fractions: E and F.

Coumarins. E (450 mg) was crystallized from EtOH to give
mandshurin [(10); 130 mg], mp 177-178°; [«]3? ~23° (c 09,
MeOH). [Reported [7]: mp 1825°; [ald? ~267° (¢ 3,
MeOH)]. Acetylation (Ac,0, Py) of the mother liquors, and
chromatography of the product (CHCl,-EtOAc-Et,0; 1:1:1),
gave two fractions. The faster running band contained pure
mandshurin tetraacetate [(11); 325mg] recrystallized from
MeOH; mp 161-162-5°, undepressed on admixture with an
authentic sample*; [«]3? —40° (c 0-5, EtOH). The slower mov-
ing band (81 mg), contained a homogeneous tetraacetate
which could not be induced to crystallize. IR and 'H NMR
spectra of the latter compound were identical with those of
a synthetic specimen (see below) of fraxidin 8-O-B-D-glucoside
tetraacetate (5).

Iridoid. The syrapy fraction F (216 mg) was acetylated to
give, after chromatography, amorphous hexaacetate (226 mg)
of 10-hydroxyligstroside (13). IR and 'H NMR spectra were
identical with those recorded for an authentic specimen of
10-hydroxyligstroside hexaacetate (13). The UV spectrum of
our isolate agreed well with that of the authentic, parent glu-
coside [(12); A4S 229nm], whereas the reported [9]
maximum (218 nm) for the hexaacetate was not observed in
the case of our sample. Compounds with the same chromophore
are reported [10] with maxima at 230-235 nm.

Fraxidin 8-O-B-D-glucoside (4). A suspension of fraxin
(16! mg), isolated from bark of Dicrvilla sessilifolia, K,CO,
(500 mg), and Me,SO, (0:35 ml) in Me,CO (50 ml) was re-
fluxed for 2 hr. The mixture was filtered, solvent evaporated,
and residue chromatographed on plates with CHCl;-MeOH
(3:1) as the cluent. The main fraction, exhibiting a dark blue
fluorescence in UV-light, yielded a syrup (140 mg, 84%), crys-
tallizing from EtOH to give colourless crystals mp 193-195°;
[«1h%* —49° (¢ 0:5, H,0); UV-spectrum: A%0H 231 nm (¢
17-500), 295 nm (¢ 9-600), and 343 nm (¢ 6-200); addition of
AICl; did not change the spectrum. Found: C, 52-05; H, 5-29.
C,7H,004, 0:5 H,0 (393) requires: C, 5193; H, 538%.
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Fraxidin 8-O-8-D-glucoside tetraacetate (5). Acetylation of
(4) (50 mg), pave a colourless syrup (80 mg). The compound
was purified by chromatography (Et,O-EtOAc, 85:15), fol-
lowed by passin% a CH,Cl,-soln through charcoal and thor-
ough drying; [aJ3? —37° (c 04 in EtOH); UV-spectrum: A£CH
230 nm (¢ 17-800), 294 nm (e 8-300), and 343 nm (¢ 6:500). 'H
NMR spectrum: 760 and 6-33 ppm (d's; J, 3 9-5 Hz, H-4 and
H-3), 673 ppm (s; H-5), 5-50-5-10 ppm (m; H-1', H-2, H-3,
H4'), 421 and 413ppm, (dd's; H-6' and H-6"), 395 and
389ppm (s’s; 2 x OMe), 375ppm (m; H-5), 211 and
200 ppm (1 and 3 OAc). Found: C, 54-15; H, 5-34, C,sH,50,
requires: C, 54-36; H, 5:11%.
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In previous papers [1, 2], the structures of the new ace-
tylenic compounds, 142-methoxyphenyl}-2,4-hexadiyne
(o-methoxycapillene) and capillanol in the essential oil
of Artemisia capillaris Thunb. have been described. We
now report a new acetylenic hydrocarbon, norcapillene.

The compound constitutes ca 0-19; of the essential oil

and was isolated by preparative GLC, using Celite 545

as the stationary phase. The compound analysed for
C,Hg, n3® 16364. IR spectrum shows -C=C- str at 2220
and 2240 cm ™! (W), aromatic str at 1595 and 1490cm ™!
(M), aromatic adjacent SH drf at 755 and 690cm ™! (S).
These data indicate that the compound is a aromatic
monosubstituted hydrocarbon, with a C;H; unit, whose
structure Ph(C=C),Me (1) was elucidated from the NMR
spectrum. This shows signals for 3 protons of meth(yl
group in the x-position of the diacetylene bond at 85
198, as a singlet. The 5 protons in the benzene ring
appeared as a broad singlet from & 705 to 7-55. Conse-
quently, the splitting pattern of the signals in the NMR
spectrum appears to be in conformity with 1 for norca-
pillene. It had a UV spectrum almost superimposable
with that of synthetic 1-phenyl-1,3-pentadiyne [3-6]. The
formation of this phenylacetylene had been reported by

* Presented at the 18th Symposium on Chemistry of Ter-
penes, Essential Oil and Aromatics, of Japan, Chiba, 1974.

H. Taniguchi et al. when 1-phenyl-14-pentadiyne and
KOH in ethanol were kept under N, at ca 0° for 3hr.
The MS spectrum was also compatible with this struc-
ture. Besides the molecular ion peak at m/e 140 (98:2%)
the other significant peaks discernible were at m/e 139
M*-H, 1000%), 138 (M*-H,, 135%). 114
((p—C=C-C=CH)", 29-8%), 113 (¢-C=C-C=C*, 11-5%),
89 (7-2%). 88 (7:3%), 87 (10-1%), 63 (13-7%). Norcapillene
was catalytically hydrogenated over PtO, in ethanol to
give octahydronorcapillene, which was found to be iden-
tical with amylbenzene in all respects (IR, NMR, MS
spectrum).

EXPERIMENTAL

Plant material and oil removal. A. capillaris was harvested
in the suburbs of Osaka-Fu in October 1973. After steam dis-
tillation of 11-0kg of the stalks and leaves, 88-3g (0-803%)
of the essential oil was obtained by the extraction of the distil-
late with Et,O and by the evaporation of the solvent under
N,.

Isolation of norcapillene. Ten g of the essential oil was chro-
matographed on activated alumina (60g, 300 mesh, a glass
tube of d = 1-8 and 1 = S0cm) with n-hexane to elute the
terpene hydrocarbons. Subsequent elution with C.Hq gave
norcapillene which was then isolated by prep. GLC (Car-
bowax-20 M 5%, 80-100 mesh, 4 mm 3-00m, He 0-5kg/cm?).



