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Abstract

By various chromatographic separations, three sesquiterpenes, furodysinin lactone (1), O-methyl furodysinin
lactone (2) and O-methyl-9-oxofurodysinin lactone (3) were isolated from Vietnamese marine sponge Dysidea fragilis.
Their structures were determined by 1D-, 2D-NMR spectra and in comparison with the reported data. Compound 3 was

reported from sponge D. fragilis for the first time.
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1. INTRODUCTION

Sesquiterpenes were found as a main
components of the genus Dysidea (Dysideidae).
These compounds represent a prominent class of
biologically active metabolites. Several chemical
investigations have been focused on the marine
sponge Dysidea fragilis. The components of this
genus were identified as sesquiterpenes [1-3],
steroids [4], and diketopiperazines [5]. They
exhibited various biological activities such as anti-
inflammatory [1] and cytotoxic activities [4]. We
reported herein the isolation and structure
elucidation of three sesquiterpenes from the sponge
D. fragilis.

2. MATERIAL AND METHODS

2.1. Sponge materials

The sponge Dysidea fragilis was collected in
Vandon, Quang Ninh in August 2014 and identified
by one of our authors, Prof. Do Cong Thung. A
voucher specimen (HMO06) was deposited at Institute
of Marine Biochemistry, VAST.

2.2. General experimental procedures

Optical rotations were determined on a Jasco
DIP-370 automatic polarimeter. The *H-NMR (500
MHz) and *C-NMR (125 MHz) spectra were
recorded on a Bruker AMS500 FT-NMR
spectrometer and TMS was used as an internal

standard. Column chromatography was performed
using a silica gel (Kieselgel 60, 70-230 mesh and
230-400 mesh, Merck, Whitehouse Station, NJ) or
RP-18 resins (30—50 um, Fujisilisa Chemical Ltd.),
and thin layer chromatography (TLC) using pre-
coated silica-gel 60 F254 (0.25 mm, Merck) and RP-
18 F254S plates (0.25 mm, Merck).

2.3. Extraction and isolation

Fresh frozen dried samples of D. fragilis (2.0 kg)
were well grinded and extracted with hot MeOH
three times and then concentrated under reduced
pressure to give MeOH extract (DF, 120 g). This
extract was suspended in water and then partitioned
with CH,CI, to give the CH,Cl, (DF1, 50.0 g) and
water (DF2, 75 g) extracts after removal of the
solvents in vacuo. DF1 (45 g) was chromatographed
on a silica gel column and eluted with a gradient
elution of n-hexane — acetone (40:1 — 0:1, v/v) to
yield five fractions, DF1A (6.0 g), DF1B (4.2 g),
DF1C (2.5 g), DF1D (10.5 g), and DF1E (20.0 g).
DF1C was chromatographed on a silica gel column
eluted with n-hexane — CH,Cl, — acetone (1:1:0.05,
v/viv) to give four smaller fractions, DF1C1 (250.0
mg), DF1C2 (500 mg), DF1C3 (400 mg), and
DF1C4 (450 mg). Furthermore, DF1C3 was
chromatographed on a RP-18 column eluted with
acetone — water (2.0:1, v/v) to yield 2 (30.0 mg) and
3 (30.0 mg). DF1D was chromatographed on a silica
gel column eluted with n-hexane — CH,Cl, — acetone
(1:1:0.3, v/ivlv) to give four fractions, DF1D1-
DF1D4. Finally, compound 1 was obtained from the
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DF1D3 fraction using a RP-18 column and eluted
with acetone — water (4:1, v/v).
Furodysinin lactone (1): White amorphous

powder; [a]%: +20.0 (c 0.1, MeOH), 'H- and “*C-
NMR (CD;OD), see table 1.

O-Methyl furodysinin lactone (2): White
amorphous powder; [«]3’: —80.5 (¢ 0.1, MeOH), 'H-
and *C-NMR (CDCl,), see table 1.

O-Methyl-9-oxofurodysinin lactone (3): White
amorphous powder; [a]%: —64.1 (c 0.1, MeOH), 'H-
and *C-NMR (CDCly), see table 1.
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Figure 1: Chemical structures of compounds 1-3

Table 1: *H- and *C-NMR data for 1-3 and reference compounds

C 1 2 3
5 8¢ 8t (mult., J = Hz) 5 8 (mult., J = Hz) 5 8”8 (mult., J = Hz)

2 170.8 172.71 - 169.57 - 168.8 168.86 -

3 114.9 115.71 5.75 (s) 117.27 5.81 (s) 118.7 118.73 5.92 (s)

3a 177.0 177.00 - 173.03 - 171.0 171.01 -

4 386 3961 - 38.70 - 38.6 38.58 -

da 473 48.77 1.72 (m) 47.74 1.68 (m) 47.1 47.08 2.26 (dt, 4.5, 14.5)

5 310 1975 | 50 1 o 18.48 116 (m, o) 35.0 35.03 2.05 (dd, 14.5, 17.5,

172 (m, B) 1.68 (m, B) 6 (dd, 4.5, 17.5, )

6 187 32.01 2.03(m) 30.91 1.97 (m) 198.1 198.07 -

7 134.3 135.34 - 134.26 - 135.8 135.84 -

8 123.6 124.92 5.41(d, 5.0) 123.54 5.36 (d, 5.0) 146.5 146.53 6.74 (d, 6.5)

8a 30.4 31.92 2.81(m) 30.18 2.77 (m) 31.0 31.03 3.08 (M)

9 409 4215152 (dd, 135, 135 4025152 (dd, 13.5, 13.5, 37.6 37.65 1.64 (dd, 13.5, 13.5,

o) a)
2.27 (dd, 3.5, 13.5, B)

9a 105.5 107.50 - 107.51 -

2.34(dd, 3.5, 13.5, p)

a)
2.48 (m, B)

106.8 106.85 -

10 26.8 27.32 1.42(s) 25.70 1.37 (s) 25.0 24.97 1.40 (s)
11 253 25.70 1.26 (s) 25.24 1.24 (s) 24.7 24.71 1.22 (s)
12 23.3 23.34 1.65(s) 2310 1.62 (s) 15.6 15.61 1.78 (s)
9a-OMe 50.35 3.17 (s) 50.6 50.58 3.20 (s)

drecorded in CD;0D, PCDCls, *8¢ of furodysinin lactone [6], *5c O-methyl-9-oxofurodysininlactone [7].

3. RESULTS AND DISCUSSION

Compound 1 was obtained as a white amorphous
powder. The 'H-NMR of 1 showed the presence of
two olefinic protons at 64 5.41 (d, J = 5.0 Hz) and
5.75 (s); three tertiary methyl groups at dy 1.26 (S),
1.42 (s) and 1.65 (s). The *C-NMR and DEPT
revealed 15 carbons, including one carbonyl at d¢c
172.71; four non-protonated at &c 39.61, 107.50,

135.34 and 177.00; four methine at 8¢ 31.92, 48.77,
115.71 and 124.92; three methylene at 6c 19.75,
32.01 and 42.15; three methyl carbons at d¢ 23.34,
25.70 and 27.32. The 'H- and ®*C-NMR data of 1
were very similar to those of furodysinin lactone [6].
The HMBC correlations between H-10 (64 1.42)/H-
11 (84 1.26) and C-3a (8¢ 177.00)/C-4 (8¢ 39.61)/C-
4a (8¢ 48.77); H-3 (84 5.75) and C-2 (8¢ 172.71)/C-
3a (8¢ 177.00)/C-9a (8¢ 107.50); H-12 (84 1.65) and
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C-6 (8¢ 32.01)/C-7 (8¢ 135.34)/C-8 (dc 124.92)
confirmed the positions of two double bonds at C-
3/C-3a and C-7/C-8. The *C-NMR chemical shifts
of C-5 (8¢ 19.75) and C-6 (8¢ 32.01) (Table 1)
should be exchanged due to HMBC correlation from
H-12 (34 1.65) to C-6 (8¢ 32.01) was observed as
well as high chemical shift of H-6 (64 2.03) [6] .
Based on the above evidence, the structure of 1 was
elucidated as furodysinin lactone [6], a known
compound from the sponge D. fragilis [3].

Sesquirterpenes from the sponge Dysidea fragilis

The 'H-NMR spectrum of 2 exhibited two
olefinic protons at 8y 5.36 (d, J = 5.0 Hz) and 5.81
(s); one methoxy group at dy 3.17 (S); three tertiary
methyl groups at oy 1.24 (S), 1.37 (s), and 1.62 (s).
The ®C-NMR and DEPT spectra of 2 showed 16
carbon signals including one carbonyl, four non-
protonated, four methine, three methylene, and four
methyl carbons. 'H- and *C-NMR data of 2
indicated that structure of 2 was similar to that of 1.
Detailed analysis of the 1D-NMR together with

Figure 2: The key HMBC correlations of compounds 1 and 2

HSQC and HMBC data revealed the additional
methoxy group at C-9a of 2 comparing to 1. This
was further confirmed by HMBC correlation from
methoxy protons (64 3.17) to C-9a (64 107.52). The
remaining positions in 2 were also built by HSQC
and HMBC spectral data. Thus, the structure of 2
was determined to be O-methyl furodysinin
lactone [3].

Compound 3 also obtained as a white amorphous
powder. The 'H- and *C-NMR data of 3 were very
similar to those of 2 except for an addition of ketone
group at C-6. This was further confirmed by HMBC
correlations from H-12 (64 1.78) to C-6 (&¢c
198.07)/C-7 (8¢ 135.84)/C-8 (8¢ 146.53). Moreover,
the position of methoxy group at C-9a was proved
by HMBC correlations from methoxy (84 3.17) to C-
9a (8y 107.52). Thus, the structure of 3 were defined
as O-methyl-9-oxofurodysinin lactone (3) [7]. To the
best of our knowledge, this is the first report of this
compound from the sponge of Dysidea genus.
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