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Meroterpenoid constituents from marine sponge Dysidea fragilis
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Abstract: Objective To study the chemical constituents of meroterpenoids from the sponge Dysidea fragilis. Methods Silica gel
column chromatography, reverse phase ODS medium pressure column chromatography and semi-preparative high performance
liquid chromatography were used for separation and purification. The obtained compounds were identified by HRMS, NMR and
other spectral methods, and the absolute configuration was determined by comparison of the experimental and calculated ECD
spectra. Results Four meroterpenoids were isolated from the 95% ethanol extract of the sponge D. fragilis, which were identified
as fragiloid (1), loliolide (2), cavernosine (3), and dictyol E (4). Conclusion Compound 1 is a new compound. The NMR data of
compound 2 has been fully assigned for the first time, and the mistake in the assignment of its carbon signal has been corrected.
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Fig.1 Structures of compounds 1-4
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F1 LAY 1 WSS, BSRT4ERIE (600/150 MHz, CDCls)
Table 1 H- and *C-NMR data for compound 1 (600/150 MHz, CDCl3)
{3DA dc ou COSY HMBC (H—C) NOESY
1 176.8, C
2 29.1, CH2 2.60 (2H, m) H-3a, 3b C-1,3,4
3a 33.0, CH2 2.13 (1H, m) H-2, 3b C-1,4,5,21 Hs-21
3b 2.00 (1H, m) H-2, 3a C-1,2,21
4 86.7, C
5 40.9, CHz 1.69 (2H, m) H2-6 C-3,4,6,7,21 H-7
6 22.4, CHz 2.09 (2H, m) Hz-5 C-5,7,8
7 122.4, CH 5.11 (1H, t, J=8.5 Hz) H-6, H3-20 C-6,9, 20 H2-5,9
8 137.0,C
9a 40.2, CHz 2.01 (1H, m) C-7,8,10, 11 H-7
9b 1.98 (1H, m) H-10a C-7,8, 11
10a 27.8, CHz 2.06 (1H, m) H-9b C-8,9,11,12
10b 2.02 (1H, m) C-8,9,11,12 Hs3-20
11 137.1,C
12 127.0,C
13 32.7, CHz2 1.90 (2H, d, /= 8.0 Hz) Hz-14 C-10, 11, 12, 14, 15, 16, 19
14 19.5, CH2 1.56 (2H, m) H»-13, 15 C-13,15, 16
15 39.8, CH2 1.41 (1H, m) Hz-14 C-16,17, 18
16 35.0,C
17 28.6, CH3 0.99 (3H, s) C-11, 15, 16, 18
18 28.6, CH3 0.99 (3H, s) C-11, 15,16, 17
19 19.8, CHs 1.59 (3H, s) C-11, 12,13
20 16.0, CHs 1.64 (3H, s) C-7,8,9 H-10b
21 25.6, CH3 1.40 3H, s) C-3,4,5 H-3a

— COSY XY HMBC r "\ NOESY

B2 &1 172 MEE HMBC £ NOESY %
Fig. 2 Key HMBC and NOESY correlations of compounds
1 and 2
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Fig.3 Comparison of the experimental and calculated ECD

spectra of compound 1
RIZAAE VAR N SCERAE R L&, amdh
TR G P4

&Y 2. WHECRbRE SR, S
Y2 % NEBEENERS, T4 8T PC-NMR %
T R IRSC R R TE 1) C-6 AT C-8 HIBRAL ZE1 72
A EES, RIAHZA ST T 4R E AR ()
EIHE (K 2). &Y 2 1 '"H-NMR (600 MHz,
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BRAES (0 26.2+ 30.4 F126.9). 2 AN H SRS
5 (0c 453 F146.6) Al 1 DMEWES (9c 35.7).

&% 2 1 'H-'H COSY i+, Hy-2/H-3/
H>-4/3-OH {9547~ CH»-2-CH(OH)-3-CH,-4 H Ji
W& ARG, HMBC B, H3E H;-9 5 C-1.
C-2. C-6. C-10 Z[AHAHIK, HIE H;-10 5 C-1.
C-2. C-6. C-9 ZI[HHMK, HE Hx-11 5 C4.
C-5. C-6 ZIAIFAHR, MITHAE /N TCH HIFAALE, [F]
I 52 T B3 Hi-9 A Hs-10 2T C-1 47, B3 Hi-11
LT C-5 4. MR 55 H-7 5 C-1. C-5. C-6 F
C-8 Z IR K, ARG TAAAE 1 Do, B-AHFI-
y- T NERSE K, HHIET C-5 Al C-6 550 BHE
E—ig, MIMRAHE T IZ AN FHga. @
X NOESY Yl # ity 73 #fr ol LA € 3-OH A
CH;-11 ¥4bFB-F 7 (B 2) . 35t o B 32 B8 Py g (2)
EHARN )R, e 7 C-6 M C-8 AL AL
5N o 183.1 A1 171.7, BEIE T SCHERAFXTIX 2 4
A5 5 F B R RS,

AW 3: AT EEM A, 'H-NMR (600 MHz,

R2 kAW EIE. B4R (600/150 MHz, CDCls)
Table 2 'H- and '*C-NMR Data for compound 2 (600/150 MHz, CDCls)
BRAL dc ou COSY HMBC NOESY
1 35.7,C
20 46.6,CH>  1.42(1H, dd, J=14.4,3.6 Hz) H-28, 3 C-3,4,6,9 Hs-10
2B 1.87 (1H, dt, J = 14.4, 3.0 Hz) H-20, 3 C-1,9,10 3-OH
3 64.9, CH 4.08 (1H, dd, J = 6.0, 3.0 Hz) H»-2, 4, 3-OH H3-10
4o 453,CH2  1.63 (1H, dd, J=13.2,3.0 Hz) H-4p, 3 C-2,3,5,6,11
48 2.29 (1H, dt, J = 13.2, 3.0 Hz) H-40, 3 C-5, 11 3-OH
5 86.5, C
6 183.1,C
7 112.1,CH  5.78 (1H,s) C-1,5,6,8
8 171.7,C
9 262,CHs  1.37 (3H,s) C-1,2,6,10 3-OH
10 304,CHs  1.19 3H,s) C-1,2,6,9 H-20
11 269,CH;  1.66 3H,s) C-4,5,6 3-OH
3-OH 4.99 (1H, d, J=3.0 Hz) H-3 H-2B, 4B; H3-9, 11
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CDCls) d: 4.35 (1H, t, J = 7.8 Hz, H-4), 2.59 (1H, dd,
J=10.2, 42 Hz, H-2a), 2.56 (1H, m, H-2b), 2.28 (1H,
m, H-7a), 2.17 (1H, m, H-7b), 2.16 (1H, m, H-3a),2.01
(1H, td, J = 13.2, 5.4 Hz, H-3b), 1.90 2H, t, J = 5.4
Hz, H-10), 1.59 (1H, m, H-11a), 1.59 (3H, s, 16-CH3),
1.54 (1H, m, H-11b), 1.52 (1H, m, H-6a), 1.47 (1H, m,
H-6b), 1.41 (2H, m, H-12), 1.35 (3H, s, 17-CH3), 1.00
(3H, s, 14-CH3), 0.98 (3H, s, 15-CH3); '*C-NMR (150
MHz, CDCly) 6: 177.3 (C-1), 136.2 (C-8), 127.6
(C-9), 85.6 (C-4), 73.1 (C-5), 39.8 (C-12), 36.9 (C-6),
35.0 (C-13), 32.7 (C-10), 29.0 (C-2), 28.7 (C-14), 28.6
(C-15), 23.3 (C-17), 22.0 (C-7), 21.8 (C-3), 19.7
(C-16), 19.4 (C-11). LA by £t 5 SCmk i 18 Ha A
—E21, WA W) 3 4 cavernosine

&Y 4: ABTEE AR, 'H-NMR (600 MHz,
CDCls) 6: 5.35 (1H, s, H-3), 5.16 (1H, t, J = 6.6 Hz,
H-14), 4.79 (1H, s, H-18a), 4.76 (1H, s, H-18b), 4.20
(1H, dd, J= 7.8, 3.0 Hz, H-6), 2.69 (1H, ddd, J = 12.0,
4.8,2.4 Hz, H-7a), 2.61 (1H, q, J= 9.0 Hz, H-1), 2.51
(1H, m, H-2a), 2.38 (1H, t, J = 9.0 Hz, H-5), 2.22 (1H,
dd, J=15.6, 7.2 Hz, H-2b), 2.14 (1H, d, J = 10.8 Hz,
H-7b), 2.12 (1H, d, J = 10.8 Hz, H-13a), 2.03 (1H, m,
H-13b), 1.82 (3H, s, 17-CH3), 1.78 (1H, dt, J = 14.4,
4.8 Hz, H-8a), 1.74 (2H, t, J = 10.8 Hz, H-12), 1.71
(1H, m, H-8b), 1.69 (3H, s, 16-CH3), 1.66 (1H, td, J =
8.4, 3.0 Hz, H-7), 1.62 (3H, s, 20-CH3), 1.24 (3H, s,
19-CH3); 3C-NMR (150 MHz, CDCl3) 6: 152.0
(C-10), 140.8 (C-4), 132.0 (C-15), 124.4 (C-14), 124.3
(C-3), 107.6 (C-18), 76.3 (C-11), 74.4 (C-6), 60.4
(C-5), 48.7 (C-7), 46.1 (C-1), 40.9 (C-12), 40.6 (C-9),
33.8 (C-2), 25.7 (C-16), 25.4 (C-19), 23.3 (C-13), 21.6
(C-8), 17.5 (C-20), 15.8 (C-17). PA i 1404 5 ik
B REA—F0, B EN AT 4 2 dictyol E.
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