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Data on Glu(OMe)?2-litorin and intermediates obtained during the synthesis*

Number  Formula Method? Reaction Crystallization ~ Melting Optical TLCt

solvent? solvente pointd rotatione Rfa Rfs Rfic Rip
I CoHggNgOpS DCCI + HOTB DMF MeOH-Et,O 163°C — 11.5° - 0.06 0.59 094
11 CyoHggNgO,S - HC1 AcOH MeOH-Et,0 ~ 170°C — 2.3° - - 0.23  0.70

. - HCI

III . CoaHyzN; O, MA THF AcOEt-Et,0 140-141°C  — 4.7° 046 071 091 096
v CysHyo Nz Oy H, MeOH AcOEt-Et,O 155°C — 18.8° - 0.02 0.52 0.88
v CyaH s N, 04 MA THF MeOH-Et,0 195°C — 14.7° 0.49 0.67 091 1.00
VI CogHyoN;O4 H, MeOH + DMF DMF-Et,0 105°C — 18.5° - 0.03 0.72 084
VII CyoH5eNgOyy ONp DMF - - - - 0.33 - -
VIII CaHgNgOy H, DMF - - - - 0.02 0.72 0.82
IX CaHg NgOyy ONp DMF DMF-H,0 195°C — 26.7° - 0.12 0.77 0.87
X CaoHyy NgOy HCOOH - - ~ - - - 0.41 0.84
X1 CsaHgsNy30458 N, DMF - - ~ - - 0.12  0.77

Aniino acid composition of acid hydrolizate of compound XI&: Gluy.eg, Glyy.g0, Alay e, Valy,p5 Mety, g5, Phey gy, Hisg gy

* All the products were checked for purity in TLC. Intermediates VII, VIII and X were not obtained homogeneous.

sDCCI + HOBT, activated ester prepared in situ from N,N’-dicyclobexylcarbodiimide and 1-hydroxybenzotriazole; HCl, dry HCl (~ 1.3 N)
for 30 min at room temperature; MA, mixed anhydride with N-methylmorfoline and ethylchlorocarbonate (activation time: 2 min at -15°C);
H,, hydrogenation in the presence of 10%, palladium-charcoal; ONp, p-nitrophenyl ester; HCOOH, 99%, formic acid for 3.5 h in the presence
of 2-mercapto-ethinol; Ny, azide prepared with n-butyl nitrite and dry HCl in tetrahydrofuran at —25°C for 10 min. » DMF: dimethylforma-
mide; AcOH: glacial acetic acid; THF: tetrahydrofuran; MeOH: methanol. <Et,O: diethylether; AcOEt: ethyl acetate. 2Capillary tube,
uncorrected. ¢Optical rotations were measured at 22°, C = 1. The solvent used were MeOH for compound IV, and DMF for the others.
tTLC on pre-coated silica gel plates (E. Merck) in the following solvent systems: A, benzenefethyl acetatefacetic acid/water (100:100:20:10)
(upper phase); B, benzenefethvl acetate/acetic acid/water (100:100:40:15) (upper phase}; C, n-butanol/acetic acid/water (40:10:10); D,
chloroform/methanol/329, NH,OH (65:45:20). #Trp in decomposed during acid hydrolysis {100°C for 18 h).

procedure in anhydrous conditions®, The yield was very 4  T. Fujii, T. Kimura and S. Sakakibara, Bull. chem. Soc. Japan
poor. The pure compound could be obtained by prepara- 49,1595 (1976). ) o
tive chromatography on pre-coated silica gel plates 5 Paper electrophoretic mobilities in HCOOH/{CH,COOH/H,0O

: : 615:500:3885) and in CH,COOH/pyridine/H,0 (50:450:4500),
60 Fys (E. Merck, Darmstadt), using a mixture of n- iespectively, w)ith histidin; as starlllzi);rd. Mot )
butanol-acetic acid-water (4:1:1) as solvent. The syn- 6  J. Honzl and J. Rudinger, Coll. Czech. chem. Commun. 26, 2333

thetic peptide showed the same electrophoretic and chro- (1961).

matographic mobilities, the same degradative pattern 7 We areindebted to dr. A. Anastasi and to prof. V. Erspamer for

and the same biological properties? as natural Glu(OMe) 2- these assays,

litorin 8-12, 8 T. Fujii and S. Sakakibara, Bull. chem. Soc. Japan 47, 3146
(1974).

9  F. Angelucci and R. de Castiglione, Experientia 37, 507 (1975}.
1 The amino acids used, with the exception of glycine, have the 10 J. Beacham, G. Dupuis, F. M. Finn, H. T. Storey, C. Yanaihara,

L-configuration. Symbols and abbreviations are in accordance N. Yanaihara and K. Hoffmann, J. Am. chem. Soc. 93, 5526

with the recommendations of the IUPAC-IUB Commission on (1971).

Biochemical Nomenclature, Biochemistry 77, 1726 (1972). 11  G. Losse, H. Jesehkeit and W. Langenbeck, Chem. Ber. 96, 204
2 A. Anastasi, P. Montecucchi, F. Angelucci, V. Erspamer and R. {1963},

Endean, Experientia, in press (1977). 12 E. Schréder and E. Klieger, Justus Liebigs Ann. Chem. 673,
3  W. Konig and R. Geiger, Chem. Ber. 703, 788 (1970). 196 (1964).

(-)-Dihydromylione A, a novel tetracyclic sesquiterpene ketone containing two conjugated
cyclopropane rings, from Mylia taylorii (liverwort)

A. Matsuo, H. Nozaki, M. Shigemori, M. Nakayama and S. Hayashi
Department of Chemistry, Faculty of Science, Hivoshima University, Hivoshima 730 (Japan), 24 January 1977

Summary. A novel tetracyclic sesquiterpene ketone named (-)-dihydromylione A (III) was isolated from the liver-
wort, and the structure was determined together with the absolute configuration to be ent-5, 10-cyclo-aromadendr-
3-one by connecting the compound with co-occurring (-)-myliol (IT).

In our investigation on constituents of the liverworts 1 A. Matsuo, M. Nakayama and S. Hayashi, Chemistry Lett. 769
(Hepaticae), several enantiomeric sesquiterpenoids, which (1973).
are antipodes of those from the higher plants, such as 2 A. Matsuo, M. Nakayama, S. Sato, T. Nakamoto, S. Uto and

Yy X . . S. Hayashi, Experientia 30, 321 (1974).
(—)-longiborneol, (—)-longifolene, (+)-a-himachalene, 3 A, Matsuo, M. Nakayama, T. Maeda, Y. Noda and S. Hayashi,

(—)-a-longipinene?, (—)-maalioxide, (+)-cyclocolore- Phytochemistry 74, 1037 (1975).

none?, (—)-cuparene® and (—)-bicyclogermacrene* have 4 .(-)-Bicyclogermacrene was isolated from the liverwort, Porella

been isolated. Recently, we have isolated a novel ent- denSifollaiaicS- Uto :k Mat5u70: M. Nakayama and S. Hayashi,
- - : 20th TEAC, p. 45 ita, 1976.

110 Seco. aromadendre.ne keton‘ej, (—)—taylorlone(l), from 5 A.Matsuo, S?Satc;, M. N;lkayama and S. Hayashi, Tetrahedron

a.leafy liverwort, Mylia taqum (Hgok.) Gray$5, "amd Te- Lett. 3681 (1974); A. Matsuo, S. Sato, M. Nakayama and S.

vised the structure of ( —)-myliol, which had been isolated Hayashi, 18th Symposium on the Chemistry of Natural Products,

from the same plant, as ent-5,10-cyclo-aromadendrene p. 69. Kyoto, 1974.
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alcohol (IT) based on the X-ray diffraction analysis®.
Now, we wish to report the isolation and structural
elucidation of a new additional sesquiterpene ketone of
ent-5, 10-cyclo-aromadendrane class, ( —)-dihydromylione
A (III), from the same liverwort.

Material and wmethods. Mylia taylorii belonging to the
Jungermanniaceae of liverwort contains 10-20 oil bodies
in each cell of the gametophytes. The liverwort was col-
lected at a forest in Kochi Prefecture, and the whole
plant (1.1 kg) was digested with methanol after being
dried in the shade for several days to obtain a brownish
extract (23 g). A part (20 g) of the extract was first
fractionated under a reduced pressure (2 mm Hg) to
separate a sesquiterpenoid fraction (6 g) from the other
portion. The elution chromatography of the distillate
with silica gel and a mixed solvent of hexane and ethyl
acetate (4:1) furnished a new ketone, (—)-dihydro-
mylione A (50 mg), C;;H,,O (M+ 218); [a]p — 34.1°%;

Specialia

EXPERIENTIA 33/8

vooi, 3610, 3420, 1655, 898, 890 cm~1; doe, 0.92 (3H, s),
1.02 (6 H, s}, 4.63 (1H, br), 4.84, 5.08 (each 1 H, d, ] = 2.5),
was hydrogenated with PtO, to give 2 dihydro-alcohols,
These dihydro-alcohols were separated as less polar di-
hydromyliol A (IV), C;;H,,0 (M+ 220); m.p. 77-79°C;
[alp — 23.0°; vgur 3440, 3040 cm~1; Sceyy 1.02, 1.03, 1.32
(each 3H,s), 1.07 (3H, d, J = 7), 4.51 (1H, sext, J =9,
9, 2.5); Acsmzom 207 nm (e 1010), 255 (200); Ry 0.22, and
more polar dihydromyliol B (V), CH, O (M+ 220);
m.p. 85-86°C; [a]lp —31.9°; »gmr 3210, 3055 cm-?;
dcc 0.98 (6H, s), 1.07 (3H, s), 1.10 (3H, d, ] = 7), 3.83
(1 H, sext, J =9, 9, 8.5) 5 102}150}1 207 nm (8 1630) N R: 0.08,
by preparative TLC in the proportion of 5/4, and they
were characterized as the epimeric pair due to the newly
formed secondary methyl, based on the fact that the
secondary methyl of the less polar alcohol (53 Hz in
0.39 mM/M) exhibited larger down-field shift than that
of the more polar alcohol (40 Hz in 0.42 mM/M) under
admixing with Eu{fod), shift reagent: the methyl of
dihydromyliol A was in cis-configuration and that of
dihydromyliol B in trans-configuration against the fg-
oriented secondary hydroxy group. The dihydroalcohols
thus obtained were then oxidized with Sarett reagent to
afford respectively dihydromylione A (III}, C;;H,,O (M+
218); [alp — 42.5%; vcer, 1740, 1413 cm—1; 8¢y, 0.93, 1.08,
1.15 (each 3H, s), 1.16 (3H, d, ] = 7); Adcyuzon 202 nm
(e 2730), 262 (6640); [6]350 + 80, and dihydromylione B
(VI), C;sH,,0 (M+ 218); [a]p —~ 26.2°; vcoy, 1740, 1413

HC!

Acgmson 203 nm (¢ 2700), 263 (6620), as a minor oily com-
pound and 2 known compounds, ( —)-taylorione (840 mg)
and (—)-myliol (210 mg). The structural determination
of the new sesquiterpene ketone was performed based on
chemical and spectral data and further by connecting
with (—)-myliol.

Results and discussion. The IR and PMR spectra exhib-
ited the presence of three tertiary methyls (vcci, 1383,
1373 cm1; dcey, 0.92, 1.06, 1.12, each 3H, s), a secondary
methyl (6 1.13, 3H, d, J = 7) and a cyclic 5-membered
ketone (v 1740) containing an adjacent active methylene
(v 1412). The above results suggested that the carbon
skeleton of this ketone may be the same tetracyclic one
as that of ( —)-myliol.

This structural deduction was confirmed by preparation
of the ketone from the co-occurring compound, (—)-my-
liol. (—)-Myliol, C;;H,,0; m.p. 111-112°C; [a]p — 20.0°;
Acgmsom 203 nm (e 4300), 217 (4290), 263 (2750);

Cr03

(v) (V1)

cm-!; deey, 0.90, 1.03, 1.06 (each 3H, s), 1.14 (3H, d,
J =7); Acymsom 210 nm (& 1000), 260 (250); [6]59, -+ 130.
The spectra of the former coincided with those of the
natural product.

(—)-Dihydromylione A was also obtained directly in
treatment of (—)-myliol with methanolic HCl at room
temperature for 6 h% 8.

Thus, the structure and absolute configuration of (—)di-
hydromylione A isolated from the liverwort should be
represented by ent-5,10-cyclo-aromadendr-3-one (IIT).

6 A. Matsuo, H. Nozaki, M. Nakayama, Y. Kushi, S. Hayashi,
N. Kamijo, V. BeneSova and V. Herout, J. chem. Soc. chem.
Commun, 1006 (1976).

7 A. S. Dreiding and J. A. Hartman, J. Am. chem. Soc. 78,
(1956).

8 A. Matsuo, J. Kodama, M. Nakayama and S. Hayashi, Phyto-
chemistry 76, 489 (1977).
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