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£ 2 3}e}o] Pohnpeiol A A& soft coral Sinwlaria lochmodes 25 2789} furanosesquiterpene?)
(5'E)-5-(2',6'-dimethylocta-5",7'-dienyl) furan-3-carboxylic acid (1)$} (1'E,5'E)-5-(2,6'-dimethylocta-1'.5,
7-trienyl) furan-3-carboxylic acid (2)7} ZA&=Uch °1§2 Fz& 'H, “C NMR, Home-COSY, 'H-1¥C
(1 bond) Heteronuclear Multiple Quantum Coherence Spectroscopy (HMQC), 'H-C (2 and 3 bond) Hete-
ronuclear Multiple Bond Coherence Speciroscopy (HMBC), Electron Impact Mass Spectroscopy (EI-ms)
9 Infrared Spectroscopy (IR)ell s W3l

ABSTRACT. Two furanosesquiterpenes®, (5'E)-5-(2',6'-dimethylocta-5',7'~dienyl) furan-3-carboxylic
acid (1) and (1'E,5‘E)-5-(2 6'~dimethylocta-1",5",7' ~trienyl) furan-3-carboxylic acid (2), were isolated from
soft coral Sinwlaria lochmodes collected from Palikir pass at Pohnpei Micronesia, June, 1990 in Hawaii.
Their structures were elucidated by 'H, “C NMR, Homo-COSY, 'H-"C (1 bond) Heteronuclear Multiple
Quantum Coherence Spectroscopy (HMQC), 'H-"C (2 and 3 bond) Heteronuclear Multiple Bond Cohere-
nce Spectroscopy (HMBC), Electron Impact Mass Spectroscopy (El-ms) 3 Infrared Spectroscopy (IR).

INTRODUCTION Furanosesquiterpenes have been isolated from
Marine organisms, especially invertebrates such Sinularian soft coral in Australia'~3, We now re-
as soft corals, sponges, and molluscs, produce port the isolation and structure elucidation of pre-

many new and unusal secondary metabolites viously reported furanosesquiterpenes® 1 and 2
which are unprecedent=d among terrestrial natural from the CH.Cl,-isopropyl alcohol (IPA) (1 1) ex-
products. The field of marine natural products is tract of the soft coral Sinularia lochmodes collected

becoming ever more sophisticated. Instead of sim- from Paliker pass at Pohnpei, June, 1950.

ply searching for new metabolites, the research B. F. Bowden ef a® separated compounds 1 and
has become much more applied, targeting com- 2 as their methyl esters and characterized them
pounds which exhibit pharmacologically useful after hydrolysis. We isolated them the first time
biological activities. as carboxylic acid and assigned their structures

readily by Heteronuclear Multible Bond Cohere-
WFE4: BAA IYPAATY, AR FARAR nce (HMBC) NMR techniques.
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EXPERIMENTALS

General experimental procedures. All solvents
were distilled from glass before use. TLC plates
were viewed under shortwave UV light and then
developed by 209% H,SO, or vanillin solution spray
reagent followed by heating at approximately 130T .
Infrared spectra were recorded on a Perkin-Elmer
model 1420 spectrophotometer. NMR spectra were
measured on a General Electric QE-300 or GN
OMEGA 500 at 500 MHz ("H) and 125 MHz (®C).
'H NMR chemical shifts are reported in ppm with
the chemical shift of the residual protons of the
solvent used as internal standard. ®C NMR che-
mical shifts are reported in ppm by using the na-
tural abundance BC of the solvent as an internal
standard. Mass spectra were measured on a VG-
70SE magnetic sector mass spectrometer. YMC
RP-Cys gel (particle size 40~65 p) was used for
flash column chromatography. For hplc separation,
a YMC ODS (particle size 5~20p, 10.0 mmX30
cm) Cys column was used in reversed-phase mode
with Waters (Model 501) solvent metering pumps
and Waters Associates Model 441 UV deterction
at 254 nm; attenuator 32x, chart speed 12CM/HR.

HMBC condition of 1: concentration of sample,
56 mg/CDCl, 0.6mJ, 256 of blocksX2048 data
matrix with 96 of scan per # increment, 3.0 delay
period for long-range couplings, 100°s shifted sine

Soft Coral{90g)
{ mextract with CH,Clisopropyt alcobol (1:1)

$RP-C,, flash cotumn cheomatography

| | 50% MeCNH,0
nmg
_‘_hplc RP-C,, column with MeCN:R,0 (90:10)

$.6mg 65mg
2

Scheme 1.

bell squared filtering for # and 3900 Hz line bro-
dening for it.

HMBC condition of 2 : concentration of sample,
6.5 mg/DMSO-ds, 0.6 m!, the other parameters is
the same as 1.

Collection and isolation. The soft coral was co-
llected from Palikir pass at Pohnpei, June 1990.
The freeze-dried soft coral (90g) was extracted
twice with 500 m! of CH,CL~PrOH (1:1) for 2
days, and the residue (660 mg) was subjected to
RP-Cy; flash column chromatography using 50%
MeCN/H,0, vielding 30 mg of 2 mixture of furano-
sesquiterpenes. The mixture (30 mg) was separa-
ted by reversed-phase hplc [Phenomenex,
MeCN/HO (90: 10), 1.8 mL/min] to give 56 mg
of pure 1 and 65mg of pure 2 as white solids
(Scheme 1).

(§'E)-5-(2',6'-dimethylocta-5',7 -dienyl) furan-
3-carboxylic acid (1). El-ms, M* 248.1416, 230
{M*-H:0, 9%], 215 [M*-H,0, CH; 5%J], 203
[M*-CO.H, 6%], 125 [M*-CsH;s, 83%), 152 [M*-
O;ng, 31%], 81 [M+—C9H1102. 100%]; IR Vmax
3200~ 2810, 1660, 1580, 1420, 1215, 1130, 985, 972,
925, 840, 773cm™"; 'H and “C NMR see Table
1

(1'E,5’E)-5-(2',6'~-dimethylocta-1',5',7 - trienyl)
furan-3-carboxylic acid (2). EI-ms, M* 246, 165
[M*-C¢Ho, 58%1, 147[M*-CsHy,O, 100%], 119
[M*-C:Hu0,, 12%], 81 [M*-CHs0;, 45%]; IR
Vpax 3300~ 2600, 1670, 1570, 1440, 1250, 1160, 990,
970, 930, 900, 765 cm™!; 'H and “C NMR see
Table 2.
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Table 1. NMR data for 1 in CDCly

Table 2. NMR data for 2 in DMSO-d,

Position 'H NMR 5C NMR  HMBC Positon  'H NMR BC NMR HMBC

1 797 1H, d, 147.58 2,3 1 805, 1H, s 14681 2,313
J=072Hz 2 126.86

2 11894 3 653, 1H, s 10796 1,2,4,513

3 6.36, 1H, d, 105.96 1,2,4,5 4 155.46
J=072Hz 5 6.11, 1H, s 11447 3,47, 14

4 157.17 6 141.12

5 2.63, 1H, dd, 3509 3,4,6,7,14 7 227, 1H, t, 40.77 5,6,8,9 14
J=15.11, 593 Hz J=81Hz
246, 1H, dd. 8 236, 1H, m 2732 6,7,910
J=15.11, 599 Hz 9 552, 1H, ¢, 13271 7,811, 15

6 1.88~1.80, 1H, m 3205 4,517,814 J=6.66 Hz

7 146~139, 1H, m 3605 5,6,8,9 14 10 135.22
129~122, 1H, m 11 6.36, 1H, dd, 142.34 9,10, 15

8 223~2.09, 2H, m 25.66 6,79 J=1758, 1093 Hz

9 545, 1H, t, 12 5.07, 1H, 4, 110,98 10, 11
J=720Hz 13278 7.8,11,15 J=1758Hz

10 134.07 489, 1H, d,

11 635, 1H, dd, 141.48 9 10 J=1092Hz
J=17.26, 108 Hz 13 16451

12 507, 1H, d, 11055 10, 11 14 199, 3H, s 18.70 567
J=1727Hz 15 174, 3H, s 11.71 9,10, 11
492, 1H, d,
J=105Hz

13 168.19

14 052 3H, d. 19.35 5.6,7 'H and ®*C NMR spectra (CDCly) of 1 showed the
J=64Hz presence of one carboxylic acid group (8¢ 168.19),

15 173, 3H, s 1161 910,11 four double bonds (8 7.97, 6.36, 545, 6.35, 507,

s: singlet, d: doublet, dd: doublet of doublets, m: mul-
tiplet.

RESULTS AND DISCUSSION

The CH,Cl,-IPA (1:1) extract of freeze-dried
soft coral, showed cytotoxicity against KB celi line?
MIC of 1ug/mL, 3*). The extract was subjected
to Cys flash column chromatography (50% MeCN
/H,0) and followed by high performance liquid
chromatography using RP-C;s column with
MeCN : H;O (90 : 10) to give two furanosesquiter-
penes 1 and 2. The compounds 1 and 2 were iden-
tified as furanosesquiterpenes by comparison of
their spectral data with literature values®.

A molecular fomular of C;sHxOs for 1 was esta-
blished by EI-ms. The IR spectrum of 1 indicated
the presence of carboxylic acid (3200~2810cm™)
and conjugated carbonyl (1660 cm™") group. The
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492); & 14758, 11894, 10596, 157.17, 132.78,
134.07, 14148, 110.55, and two methyl groups (5y
092 and 1.73; 8; 19.35 and 11.61). Analyses of the
'H-'H COSY spectrum of 1 allowed assignment
of all protons and revealed the proton connectivi-
ties for two partial structures, C-5 to C-9, C-11
to C-12. COSY correlations were observed bet-
ween H3 (6 6.36) and HS (& 2.63 and 2.46); bet-
ween H5 and H3, H6 (§ 1.88~1.80); between H8
(® 223~209 and H9 (6 545); between HIl (B
6.35) and H12 (6 507 and 4.92). The assignment
of all protonated carbons was established by a
HMQC® experiment (Table 1). Connection of four
quaternary carbons (C-2, C-4, C-10, and C-13)
and furan ring (C-1 to C-4) with partial structure
(A part) was achieved by the H-C long-range
correlations observed in the HMBC® spectrum
(Table 1).

A one-proton doublet at 8 7.97 showed correla-
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tions to two carbon signals at 8 11894 (C-2) and
105.96 (C-3). One-proton doublet at § 6.36 showed
correlation to three carbon signals at 8 147.57 (C-
1), 11894 (C-2) and 157.17 (C-4), in addition to
correlation to the methylene carbon at § 35.09 (C-
5). Two-protons at & 2.63 and 246 showed cor-
relations to two carbon signals of furan ring at
& 10596 (C-3) and 157.17 (C-4), and to carbon
signals at & 32.05 (C-6), 36.05 (C-7) and 19.35 (C-
14). This H-C correlation firmly established a con-
necting the furan ring and A part. One-proton tri-
plet at & 545 showed a correlation to two methy-
lene carbons [8 36.05 (C-7) and 25.66 (C-8)] and
to methyl carbon signals at & 11.61 (C-15) and
to double bond carbon signal & 14148 (C-11).
One-proton doublet at 8 5.07 (¢»ans) and the other
proton doublet at & 4,92 (cis) showed correlations
to two carbons at & 134.08 (C-10) and 14148 (C-
11). This connection confirmed the structure of
the diene.

El-ms data of 2 (M* 246) coincided with the
molecular formular CisHjs0s. The 'H and '°C-
NMR spectrum of 2 were similar to those of 1.
No proton signal at § 6.11 was cobserved in the
'H NMR spectrum of 1, which suggested that 2
was a furan conjugated to part A. The 'H and
BC NMR spectra (DMSO-d¢) of 2 were indicative
of five double bonds and methyl groups; &y 8.05
(1H, s), 6.53 (IH, s), 6.11 (1H, s), 6.36 (1H, dd,
J=17.68, 1093 Hz), 5.52 (1H, brt, /=6.66 Hz), 5.07
(1H, 4, J=17.58 Hz), 4.89 (1H, d, 10.9 Hz), 1.99 (3H,
s), 1.74 (3H, s); 8c 15546, 146.81, 14234, 141.12,
135.22, 132.71, 126.86, 114.47, 110.98, 107.96, 18.70,
1171,

The assignment of all protonated carbons was
established by a HMQC experiment (Table 2). Co-
nnection of furan carbons and carbons of part A

was achieved by the 'H-*C long-range correla-
tions observed in the HMBC spectrum (Table 2).

One-proton singlet at & 6.53 showed correlation
to a carbonyl carbon signal at § 164.51 and two
carbon signals at § 146.81 (C-1), 126.86 (C-2), in
addition to correlations to two carbon signals at
§ 155.46 (C-4) and 114.47 (C-5). One-proton sing-
let at § 6.11 showed correlations to two carbon
signals of furan ring at 8 107.96 (C-3), 155.46 (C-4)
and to methylene and methyl carbon signal at &
40.77 (C-7), 18.70 (C-14), thus connecting the fu-
ran ring and A part which conjugated with furan
ring. One-proton triplet at 8 5.52 showed correla-
tion to two methylene carbons [§ 40.77 (C-7) and
27.32 (C-8)], methyl carbon signal at § 11.71 (C-
15), and double bond carbon signal 8 142.34 (C-
11). One-proton doublet at § 507 and the other
protone deublet at 4.89 showed correlations to two
carbon signals at & 13522 (C-10) and 142.34 (C-
11).
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