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Terpenes from South China Sea soft coral Sarcophyton trocheliophrum
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Abstract: Objective To investigate the terpenes of the South China Sea soft coral Sarcophyton trocheliophrum. Methods Subjected
to '"H-NMR-guided fractionation, the chemical constituents were isolated and purified using column chromatographies on silica gel,
Sephadex LH-20, and high performance liquid chromatography (HPLC). Their structures were determined through the analysis of
spectroscopic data. Results Eight diterpenes and one sesquiterpene were isolated from the ethyl ether soluble part of acetone extract
of S. trocheliophrum and their structures were identified as cembrene A (1), (E,E,E)-7,8-epoxy-1-isopropyl-4,8,12-
trimethylcyclotetradeca-1,3,11-triene (2), sarcophytonolide A (3), deacetylemblide (4), 4Z,12Z,14E-sarcophytolide (5), sarcrassin D
(6), emblide (7), (42,85,9R,12E,14E)-9-hydroxy-1-isopropyl-8,12-dimethyloxabicyclo [9.3.2]-hexadeca-4,12,14-trien-18-one (8), and
B-elemene (9), respectively. Conclusion Compound 4 is found to be a new natural product, and its "*C-NMR data are recorded for the
first time. Moreover, this is the first report that compounds 1, 3, 5, and 8 are obtained from the title soft coral. In bioassay, compound 5
exhibits the moderate human protein tyrosine phosphatase 1B (PTP1B) inhibitory activity (ICso = 15.4 pmol/L).
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Fig. 1 Structures of compounds 1—9
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mg) F17 (94.7 mg); P £ilkt/i Sephadex LH-20
FEEIE ChmB-S05-F8 21 1), HPLC (H
fiE-7K 75 125, 2.0 mL/min) 2} ESEULEW 8 (1.1
mg); Q Ll Sephadex LH-20 A4 Cf M-
SU-HIE2 D10 DL BERR (300~400 HD AR
HPLC (ZJi#-7K 53 47, 2.0 mL/min) &350 5
Y4 (7.5mg).
3 GmEE

AW 1: TEMIRY), 53734 CyoHzoo EI-MS
miz: 272 [M]". "H-NMR (400 MHz, CDCl3) J: 5.05
(1H, t, J = 6.7 Hz, H-3), 5.19 (1H, t, J = 6.9 Hz, H-7),
498 (1H, t, J = 6.8 Hz, H-11), 4.71 (1H, brs, H-16a),
4.65 (1H, brs, H-16b), 1.66 (3H, s, H-17), 1.55 (3H, s,
H-18), 1.59 (3H, s, H-19), 1.56 (3H, s, H-20);
BC-NMR (100 MHz, CDCly) 6: 46.0 (C-1), 32.4
(C-2), 121.9 (C-3), 134.0 (C-4), 39.0 (C-5), 24.9
(C-6), 124.1 (C-7), 134.8 (C-8), 39.5 (C-9), 23.8
(C-10), 126.0 (C-11), 133.5 (C-12), 34.0 (C-13), 28.2
(C-14), 149.2 (C-15), 110.2 (C-16), 19.4 (C-17), 18.0
(C-18), 15.2 (C-19), 15.5 (C-20). LA % 5 ki
R 8, M E A 1 R A

WEY 2. LEMRY, 570 CypH0.
EI-MS m/z: 288 [M]". 'H-NMR (400 MHz, CDCl5) :
6.03 (1H, d, J = 11.0 Hz, H-2), 5.95 (1H, d, J = 11.2
Hz, H-3), 2.84 (1H, t, J = 5.6 Hz, H-7), 5.06 (1H, t,
J=6.7Hz, H-11), 1.05 (3H, d, J = 6.8 Hz, H-16), 1.04
(3H, d, J = 7.0 Hz, H-17), 1.74 (3H, s, H-18), 1.25
(3H, s, H-19), 1.58 (3H, s, H-20); *C-NMR (100

MHz, CDCl;) 6: 148.1 (C-1), 1184 (C-2), 1214
(C-3), 134.2 (C-4), 35.8 (C-5), 37.4 (C-6), 61.6 (C-7),
60.0 (C-8), 25.7 (C-9), 22.5 (C-10), 125.5 (C-11),
135.6 (C-12), 39.5 (C-13), 28.2 (C-14), 34.9 (C-15),
223 (C-16), 22.1 (C-17), 17.1 (C-18), 17.8 (C-19),
17.0 (C-20). DA F¥o¥ 5 Seikafag ! A — 5, %
WEWEY) 2 A (E,E,E)-7,8-epoxy-1-isopropyl-4,8,
12-trimethylcyclotetradeca-1,3,11-triene.

&Y 3. TRy, 7R CyHpn0s.
ESI-MS m/z: 355.1 [M+Na] . 'H-NMR (400 MHz,
CDCls) 6: 7.00 (1H, d, J = 11.8 Hz, H-2), 6.66 (1H, d,
J=11.8 Hz, H-3), 2.78 (1H, m, H-7), 5.02 (1H, t, J =
6.2 Hz, H-11), 1.08 (3H, d, J = 6.6 Hz, H-16), 1.09
(3H, d, J = 6.6 Hz, H-17), 1.20 (3H, s, H-19), 1.60
(3H, s, H-20), 3.75 (3H, s, 18-COOMe); "*C-NMR
(100 MHz, CDCl3) 6: 157.7 (C-1), 120.1 (C-2), 138.0
(C-3), 125.3 (C-4), 31.5 (C-5), 26.6 (C-6), 60.4 (C-7),
60.6 (C-8), 36.4 (C-9), 22.0 (C-10), 127.2 (C-11),
134.0 (C-12), 38.3 (C-13), 28.4 (C-14), 34.8 (C-15),
22.2(C-16), 22.0 (C-17), 168.0 (C-18), 18.2 (C-19), 17.3
(C-20), 51.3 (18-COOMe). LA ¥ 55 ek it
A, MEEEEY) 3 4 sarcophytonolide A

WEY 4: TotaiRY), 108 CoiH300s.
ESI-MS m/z: 385.3 [M+Na]". 'H-NMR (400 MHz,
CDCls) 6: 6.94 (1H, d, J = 11.6 Hz, H-2), 6.25 (1H, d,
J=11.6 Hz, H-3), 4.12 (1H, d, J = 11.8 Hz, H-7), 6.08
(1H, brs, H-11), 1.08 (3H, d, J = 6.9 Hz, H-16), 1.11
(3H, d, J = 6.9 Hz, H-17), 1.40 (3H, s, H-19), 3.79
(3H, s, 18-COOMe). PA_F-3#s 5 sckf il A —
H, MR AY) 4 4 deacetylemblide, FF 1T KR
EH PC-NMR %4 . "C-NMR (100 MHz, CDCls) 6
155.9 (C-1), 120.0 (C-2), 135.3 (C-3), 124.8 (C-4),
25.6 (C-5), 27.5 (C-6), 65.3 (C-7), 83.3 (C-8), 34.4
(C-9), 27.0 (C-10), 142.3 (C-11), 132.1 (C-12), 36.7
(C-13), 27.7 (C-14), 35.3 (C-15), 21.8 (C-16), 22.1
(C-17), 170.0 (C-18), 22.9 (C-19), 166.6 (C-20), 51.6
(18-COOMe).

WHEY S: TOMRY, 55730k CuHog050
ESI-MS m/z: 339.3 [M+Na]". 'H-NMR (400 MHz,
CDCls) 6: 6.26 (1H, brt, J = 5.0 Hz, H-5), 5.76 (1H, d,
J=9.3 Hz, H-13), 5.80 (1H, d, J = 9.3 Hz, H-14), 0.97
(3H, d, J = 6.9 Hz, H-16), 1.09 (3H, d, J = 6.8 Hz,
H-17), 1.45 (3H, s, H-19), 1.86 (3H, s, H-20):
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BC-NMR (100 MHz, CDCl;) d: 145.9 (C-1), 25.6
(C-2), 27.5 (C-3), 132.0 (C-4), 143.6 (C-5), 34.0
(C-6), 32.8 (C-7), 87.2 (C-8), 211.4 (C-9), 31.8
(C-10), 33.9 (C-11), 137.7 (C-12), 122.5 (C-13), 119.5
(C-14), 31.2 (C-15), 20.5 (C-16), 23.0 (C-17), 166.8
(C-18),29.4 (C-19), 26.7 (C-20) LA _EHdi 15 SCHik4R
LA 8, WS A m 5 b 4z127
14E-sarcophytolide.

WEY 6: LEMIRY), 451 A CuHin040
ESI-MS m/z: 427.2 [M+Na] . 'H-NMR (400 MHz,
CDCl;) d: 5.91 (1H, d, J = 8.3 Hz, H-2), 7.51 (1H, d,
J = 8.3 Hz, H-3), 5.23 (1H, brd, J = 10.8 Hz, H-7),
6.29 (1H, t, J= 3.5 Hz, H-11), 1.06 (3H, d, J = 6.6 Hz,
H-16), 0.98 (3H, d, J = 6.8 Hz, H-17), 1.35 (3H, s,
H-19), 3.70 (3H, s, 18-COOMe), 2.02 (3H, s,
7-COMe); "“C-NMR (100 MHz, CDCly) &: 155.3
(C-1), 119.1 (C-2), 137.0 (C-3), 128.9 (C-4), 20.6
(C-5), 25.8 (C-6), 68.1 (C-7), 82.0 (C-8), 34.2 (C-9),
27.3 (C-10), 141.9 (C-11), 132.1 (C-12), 34.2 (C-13),
32.9 (C-14), 31.0 (C-15), 19.8 (C-16), 22.9 (C-17),
168.6 (C-18), 23.9 (C-19), 166.6 (C-20), 51.8
(18-COOMe), 169.8 (7-COMe), 21.0 (7-COMe). b\ |
Bl 5 SO B A 8, M A 6 h
sarcrassin D,

WwEY 7. kY, 7574 CiHO06.
ESI-MS m/z: 427.2 [M+Na]". 'H-NMR (400 MHz,
CDCly) 8: 7.15 (1H, d, J = 11.9 Hz, H-2), 6.26 (1H, d,
J=11.8 Hz, H-3), 5.39 (1H, dd, J = 9.0, 1.7 Hz, H-7),
6.12 (1H, t, J= 3.6 Hz, H-11), 1.12 3H, d, J = 6.8 Hz,
H-16), 1.07 (3H, d, J = 6.8 Hz, H-17), 1.47 (3H, s,
H-19), 3.75 (3H, s, 18-COOMe), 2.03 (3H, s,
7-COMe); "C-NMR (100 MHz, CDCly) &: 155.3
(C-1), 120.8 (C-2), 135.4 (C-3), 124.3 (C-4), 26.2
(C-5), 25.1 (C-6), 68.1 (C-7), 82.4 (C-8), 34.5 (C-9),
27.2 (C-10), 142.3 (C-11), 132.0 (C-12), 37.1 (C-13),
27.1 (C-14), 35.9 (C-15), 22.7 (C-16), 21.9 (C-17),
168.3 (C-18), 23.7 (C-19), 1664 (C-20), 51.3
(18-COOMe), 169.7 (7-COMe), 20.9 (7-COMe). b\ I
M 5 SO B A8, M A T N
emblide.

G 8. TLtamikY, 4314 CyHs050
ESI-MS m/z: 341.2 [M+Na]". 'H-NMR (400 MHz,
CDCl;) 6: 6.11 (1H, brs, H-5), 4.29 (1H, d, J = 10.5

Hz, H-9), 5.56 (1H, d, J = 11.5 Hz, H-13), 6.13 (1H,
d, J=11.4 Hz, H-14), 1.08 (3H, d, J = 6.8 Hz, H-16),
1.04 (3H, d, J = 6.8 Hz, H-17), 1.38 (3H, s, H-19),
1.77 (3H, s, H-20); "*C-NMR (100 MHz, CDCl3) §:
146.1 (C-1), 27.1 (C-2), 27.5 (C-3), 133.4 (C-4), 140.2
(C-5), 34.5 (C-6), 37.4 (C-7), 83.4 (C-8), 66.3 (C-9),
26.8 (C-10), 31.4 (C-11), 132.2 (C-12), 121.0 (C-13),
118.7 (C-14), 35.7 (C-15), 22.1 (C-16), 22.6 (C-17),
166.9 (C-18), 21.8 (C-19), 19.0 (C-20). LA L##iY
SRR E TR S, M Eh O 8 N
(4Z7,8S,9R,12E,14E)-9-hydroxy-1-isopropyl-8,12-dimeth
yloxabicyclo [9.3.2]-hexadeca-4,12,14-trien-18-one.

AW 9: TR, 4313 CisHaso EI-MS
milz: 204 [M]". "H-NMR (400 MHz, CDCl;) : 1.01
(3H, s, H-7), 5.83 (1H, dd, J = 17.0, 12.0 Hz, H-8),
4.90 (1H, d, J = 12.0 Hz, H-9a), 491 (1H, d, J = 16.7
Hz, H-9b), 4.60 (1H, s, H-11a), 4.72 (1H, s, H-11b),
1.72 (3H, s, H-12), 1.75 3H, s, H-14), 4.71 (1H, s,
H-15a), 4.83 (1H, s, H-15b); "*C-NMR (100 MHz,
CDCls) 6: 39.8 (C-1), 52.7 (C-2), 32.9 (C-3), 45.7
(C-4), 26.8 (C-5), 39.9 (C-6), 16.6 (C-7), 150.3 (C-8),
112.0 (C-9), 147.7 (C-10), 109.2 (C-11), 24.8 (C-12),
150.4 (C-13), 21.1 (C-14), 108.2 (C-15). LA -¥dE 53¢
BRI 2O 8, MO A 9 N B-HEE N
4 HEEMN

KSR, PTPIB 207 2 O R AT
JHERE PR EAE i, R ILHNHIRE BT iR 2 B8 PR
RIS PR ) B B 5 7 17 2 — Y S i R S IR
FI AR RS, &) 1~9 TP T PTPIB i
TR S . 2R, (a5 4 PTPIB H
A P EERERHEYER] (ICsp=15.4 pmol/L), T
Ak 5 JC B B S T . MR TS 4~8
(R L) B i v, HEMIPERAE S5 G vh 7 A7 BT
AFAETT RE NI il 1) PTP1B $HIE . HU
Prde ARG LR S AL IR PERE SR AR T H
5 ihig

ASER Sy AR 9 MEEDT, 8 ANk,
AR . o, ZeiRbGY 4 2 1 AFI
KRR, IFEUARESL PC-NMR . ik
AW 1. 3. 5. 8 HBZ I IR MAZFN IS 2 25
38 W5 R IEE R TAERI R, R BR A
"H-NMR 5 [iq] 73 B 92065 (53 45 P 2 Sk RO O i 1y s —
URAIE I AR HB 2 73 30 AS 7] FR1 80 250 25 #2880 (1 3 1k
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