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Abstract—A new acetylenic fatty acid, 9-octadecen-6-ynoic acid, and the known compounds 9,12-octadecadien-6-ynoic
acid and 9,12,15-octadecatrien-6-ynoic acid were isolated from the thalli of Riccia fluitans. The structure of the new

compound was established by spectroscopic methods.

INTRODUCTION

In addition to the common C,, and C,, fatty acids,
bryophytes contain large amounts of long-chain poly-
unsaturated fatty acids, particularly arachidonic and eico-
sapentaenoic acids [1-3]. Furthermore, a few musci are
characterized by the presence of acetylenic fatty acids,
especially in their triglyceride fraction: eg. 9,12,15-
octadecatrien-6-ynoic acid [4], 9,12-octadecadien-6-ynoic
acid [S, 6] and 11,14-¢icosadien-8-ynoic acid [35, 7]. To
our knowledge no acetylenic fatty acid has been reported
from the liverworts. This paper describes the isolation and
elucidation of the structure of the major triglyceride
component, a new acetylenic fatty acid, 9-octadecen-
6-ynoic acid, from the thalli of the liverwort Riccia
fuitans L.

RESULTS AND DISCUSSION

The triglyceride fraction of the total lipid extract from
R. fluitans yielded three acetylenic fatty acids: 9,12,15-
octadecatrien-6-ynoic  acid, 9,12-octadecadien-6-ynoic
acid and 9-octadecen-6-ynoic acid.

The hydrogenation product of the unknown fatty acid
methylester was stearic acid methylester. The IR spectrum
indicated a large CH, stretch at 2910 {(alkyl chain), a
nonterminal acetylenic group at 2310, C=0 at 1740 (ester)
and O—Me at 2840 cm ™. The mass spectrum exhibited a
molecular ion with m/z 292 and in addition an intensive
peak at m/z91 which is a characteristic fragment of
acetylenic fatty acids.

The structure of 9-octadecen-6-ynoic acid methyl ester
followed from high field 'HNMR and '*C NMR data.
The '*CNMR spectrum showed the presence of 19
carbons which were assigned by single frequency decoup-
ling of protons and comparison with known chemical
shifts (carbonyl, olefin, acetylene) and substituent effects
(Table 1). The stereochemistry at the double bond and the
Fosition of the functional groups were deduced from
H NMR spin decoupling experiments, which further ai-
lowed the assignment of all hydrogens. Z-configuration of
the olefinic protons was indicated by irradiation of hydro-
gens H-8 and H-11 ($2.87 and 2.0) resulting in partial

1 Deceased on January 10, 1986.

collapse of the vinylic multiplet (H-9, H-10 at 5.4) to an
ABX, pattern (H-9,65.36; H-10,6544,J, _,, = 11.6 Hz).
The triple bond was determined as being between C-6 and
C-7 by long range coupling of H-5 (52.16)and H-8 (62.87).
Further analysis of decoupling experiments allowed as-
signment of the residual chain protons (H-12, H-17). The
presence of the ester methyl group was established by a
singlet at $3.65.

These results were compared with the 'Hand 1*CNMR
spectroscopical data of 9,12,15-octadecatrien-6-ynoic
acid, which differed only in the region of the two
additional, methylene-interrupted double bonds (C-11 to
C-17).

Table 1. NMR spectral data of 9-octadecen-6-ynoic

acid

C 'HNMR 3CNMR
Meat C-1 3655 3H 514

1 — 1739

2 2311 (15) 2H 337

3 1.70m 2H 242

4 149 m 2H 285

5 216t (25,77 2H 18.5

6 — 79.3

7 — 79.0%

8 287 m 2H 172

9 536 mdd (11.6) 1H 13141
10 544 m 1H 125.0%
11 200 g (6.7) 2H 272
12 124 m 29.3+
13 124 m 295
14 124 m 12H 294
15 124 m 29.3*
16 124 m 319
17 124 m 223
18 0386t (6.8) 3H 140

*Signals not evident.

t1indicates assignments may be reversexd.
J (Hz) in parentheses.

2101



2102

EXPERIMENTAL

General procedures. GC/MS: 70eV. 'H and '*CNMR:
400 MHz, CDCl,, TMS as internal standard.

Plant material. Thalli of R. fluitanseceived from and identified
by Dr. H. D. Zinsmeister (Saarbriicken), were kept in axenic
culture in our laboratory.

Culture. The floating thalli were grown for 21 days on 300 ml of
a modified Bennecke-Medium in 1000 ml Fernbach flasks at 20°,
under 2000 Ix white light (Osram TL 40W/25 fluorescent tubes),
ina 16 hrlight-8 hr dark regime. The medium contained 82 umol
CaCl;2H;0, 789 umol KNO,, 1 mmol KH,PO,, 46 umol
MgSO,7H,0, 7 umol FeCl, and 10 mmol glucose per 1;
pH 5.8.

Extraction and isolation. Lipid extraction, separation and
identification were performed as described previously [2].
Triglycerides were transesterified with 59, H,SO, in MeOH for
4 hr at 80 and the resulting fatty acid methyl esters were analysed
by capillary GLC [see 2]. The methyl esters of suspected fatty
acids were isolated by preparative GLC with a split ratio of 1:25
between FID and trap outlet. A 180cm x 4 mm i.d. column,
packed with 15 % DEGS-PS on Chromosorb W-AW was used, at
an operating temperature of 200°. The identity and purity of the
fraction was checked by capillary GLC. Hydrogenation was
carried out ina 3 ml septum vial with Pt—-asbestos as a catalyst; the
vial was flushed with excess H; and shaken for 3 hr at room temp.
The hydrogenation products were analysed by capillary GLC and
GC/MS.

9-Octadecen-6-ynoic acid. IRyXBrem™=': 2910 (CH,), 2840
(O—Me), 2310 (C=C), 1740 (C=0), 1640 (C=C); MS m/z (rel. int.):
292 [M]* (7), 261 (20), 175 (11), 161 (35), 147 (22), 133 (36), 119
(51), 105 (51),91 (100), 79 (98), 67 (67), 55 (70); 'H and '*CNMR
see Table 1.

9,12-Octadecadien-6-ynoic acid. MS mj/z (rel. int.): 290 [M]*
(1), 259 (6), 173 (19), 159 (6), 145 (15), 131 (14), 119 (33), 117 (21),
105 (47), 91 (100), 79 (52), 67 (40), 55 (38).

9,12,15-Octadecatrien-6-ynoic acid. MS m/z (rel. int.): —[M]~
(=), 257 (5), 173 (28), 159 (15), 145 (30), 131 (48), 119 (27), 117 (64),
105 (42), 91 (100), 79 (82), 67 (59), 55 (38); 'H NMR (400 MHz,
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CDCl,): 6095 (3H, ¢, J = 7.5 Hz, H-18), 1.49 (2H, m, H4), 1.70
(2H,m, H-3),2.05 (2H, m, H-17), 2.15 2H, tt,J = 2.5, 7.1 Hz, H-5),
2.31(2H,t,J = 7.5, H-2), 2.80 (4H, m, H-11 and H-14), 2.90 (2H,
m, H-8),3.65 (3H, s, Meat C-1), 527-5.43 (6H, m, H-9, H-10, H-12,
H-13, H-15 and H-16); !*CNMR (400 MHz, CDCl,, protons
decoupled): $14.2 (C-18), 17.2 (C-8), 18.5 (C-5), 20.6 (C-17), 24.2
(C-3),25.5(C-11 and C-14), 284 (C-4), 33.6 (C-2), 514 (Mc at
C-1), 125.4—132.1 (C-9, C-10, C-12, C-IS‘C-IS and C-16), 173.9
(C-1).
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