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Diterpenoids from a kind of soft coral Lobophytum sp.
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Abstract: Objective To study the chemical constituents of a kind of soft coral Lobophytum sp. collected from Xisha islands of China.
Methods Isolation and purification of the chemical constituents were performed by silica gel and ODS gel column chromatographies
as well as HPLC. Their structures were determined on the basis of physicochemical properties and spectroscopic methods. Results
Six diterpenoids were obtained in 95% ethanol extract from Lobophytum sp., including chilobolide B (1), (18,38"4S",7E,11E)-
3,4-epoxy-13-ox0-7,11,15-cembratriene (2), (2E,4E,7R,8S,122)-1-isopropylcyclotetradeca-4,8-dimethyl-7-hydroxy-1,3,11-triene-8,12-
carbolactone (3), (2E,4E,8S,122)-1-isopropyl-4,8-dimethyl-7-oxocyclotetradeca-1,3,11-triene-8,12-carbolactone (4), sarcrassin D (5),
and laevigatol B (6). Conclusion Compound 1 is a new compound named chilobolide B. Compounds 2—4 are obtained from
Lobophytum sp. for the first time.

Key words: soft coral; Lobophytum sp.; diterpenes; chilobolide B; (2E,4E,7R,8S,127)-1-isopropylcyclotetradeca-4,8-dimethyl-7-
hydroxy-1,3,11-triene-8,12-carbolactone
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3,11-triene-8,12-carbolactone (3). (2E,4E,8S,122)-1-
isopropyl-4,8-dimethyl-7-oxocyclotetradeca-1,3,11-triene-
8,12-carbolactone (4). sarcrassin D (5). laevigatol
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Fig. 1 Structures of compounds 1—6
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Perkin-Elmer 341 &jig>4% (3¢ [H Perkin-Elmer
375 Bio-Rad FTS-185 i HUHAZH AT AL (S
€1 5% Bio-Rad 24 7]); Waters 1525/2998 i 2+
R (L Waters AR, Pl BN YMC
Cis (250 mm X 10 mm, 5 um); Q-Tof micro YA019
RO A (SE1E Waters 22 #]); Bruker AV-600
WG EYRI (5 [E Bruker A ] ); Sephadex LH-20
i1 Amersham Pharmacia Biotech 4=7%; F {0 i i
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NG M Lobophytum sp., FEfbs A (%'
X-17) ARAFAE N DRI 5 A B K2 E K
RS B g 2y U =
2 REMNE

PUR T SO 1 kg, DIRER/NER, =
N 95% 48 3 L IRli#E 2 h, FE 3K,
G ISR R R IR A1 SR 2 68 g KRR FIR
BT, R IECKE (1 LX3). & H
(1LX3) MIETEE (1LX3) Z3HIAE 3 &, 25
FHRE 19, 8 Fll 4 go AL SARRER
ODS FEffil, HEE-7K (20 : 80—100 : 0) BHEEUL
fiit, 155) 8 M2 (Fr. 1~8), Fr.4 ZtEeAhi,
ECKE-BERR CBE (100 1—1: 1) BREvEh, 793
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(3.1 mg, ®R=23.5 min); Fr. 4d &Pl & S 20040
R Btk (257K 65 & 35), 15 3IMLAY) 4(2.6
mg, tx=10.1 min) Fl 5 (4.2 mg, xr=18.5 min);
Fr. d4e 222144 i ROBAH (0% 2 g alid. CZ-7K
60 : 40), HEMLEY 6 (6.4 mg, r=17.6 min).
3 HMETE

WEY 1. LawkY, [o]d +75° (¢ 0.25,
CH,CL); IR Yl o p-ANHUAIEIL (1668 cm™)
¥R (3 233 em ) FF{EWC% . HR-ESI-MS %5
HHESY T3 U m/z: 357.204 4 [M+Na]™ GiFEARH
357.204 2, CyH;304Na), 4ifr NMR #d, fifie il
531N CaoH3004s AHFIER 64

'H-NMR (600 MHz, CDCl3) i (£ 1) kX
2 NG TS 04 6.33 (1H,dd, J= 6.0, 9.0 Hz,
H-3) 1553 (1H, d, J=11.1 Hz, H-12), 2 MR
755 0y 2.30 (1H, m, H-18) 12.20 (1H, d, J =
11.1 Hz, H-11); mmX4AH 4 MHREFRFES o
1.46 3H, s, H-16), 1.13 (3H, s, H-17), 1.11 3H, d, J =
6.9 Hz, H-20) #11.07 (3H, d, J = 6.9 Hz, H-19).
PC-NMR (150 MHz, CDCl3) ## (% 1) @i 4t
4 NHIEERES oc 21.2 (C-20), 23.4 (C-19), 26.6
(C-17) A1 27.0 (C-16), 6 MV HIEBRGFS oc 22.4
(C-4), 26.9 (C-14), 31.6 (C-15), 34.2 (C-8), 36.3 (C-9)

£1 LAY 18 "H-NMR #1 "C-NMR #1E
Table 1 'H-NMR and *C-NMR data for compound 1

AT dc Oy

1 1703,C

2 1336,C

3 1444,CH  6.33(1H,dd,J=6.0,9.0 Hz)
4 224,CH,  2.35(1H, m),2.88 (1H, m)
5  384,CH, 2.58(2H,m)

6  87.0,C

7 889,C

8  342,CH,  1.90 (2H, m)

9  363,CH, 199 (1H, m), 1.84 (1H, m)
10 837,C
11 507,CH  220(1H,d,J=11.1 Hz)
12 1180,CH  5.53(1H,d,J=11.1 Hz)
13 1475,C

14 26.9, CH,
15 31.6, CH,

2.50 (1H, m), 2.04 (1H, m)
2.93 (1H, m), 2.01 (1H, m)

16  27.0,CH; 146 3H,s)
17 266,CH; 113 (3H,s)
18 339,CH  2.30 (1H, m)

19  23.4,CH;
20 21.2,CH,

1.07 (3H, d, J= 6.9 Hz)
1.11 (3H, d, J= 6.9 Hz)

H138.4 (C-5), 2 MNMKHIERAS S 6c 33.9 (C-18) F
50.7 (C-11), 3 MEHFKAE T dc 83.7 (C-10), 87.0
(C-6) M1 88.9 (C-7); KImX et 2 ARSI S dc
118.0 (C-12), 133.6 (C-2), 1444 (C-3) Ml 1475
(C-13), 1 ANBFIERRE S oc 170.3 (C-1). [RIAFAK S
HMQC %, ¥ Z AN AT AT R4 8 (R 1D,

BlAEY 1 M NMR 8RS camtb &9
sarsolilide APEATELEL, PIFBIRAET AL, 05
P B Zi . ANF 2 AAAE T & 1 2D
T 1 HARE R R S, 2T 1 MR EERE S
AT ANERFRE S, YD HEIMEEY 1 nTRed e
LAY sarsolilide A HJER IR B XUk 5 HLO il
S B )

'H-'H COSY i1, H-11 (dy 2.20) 5 H-12 (o4
5.53) 2K, Hy-8 (6n 1.90) 5 Hy-9 (61 1.99, 1.84) A
%; HMBC i, Hs-17 (0y 1.13) 5 C-9 (5¢ 36.3)-
C-10 (d¢ 83.7)« C-11 (6c 50.7) #H3%; C-10 (dc 83.7)
s AMERTE: LA R 1 AN RIERIE (6
26.6) IEHAT C-10 b, FHuEsLgitrhAifr C-8 %
C-12 45 iy B 1t —22 508 HMBC 3, K31 Ho-8
(0 1.90) 5 C-7 (4c 88.9). C-10 (dc 83.7). C-11 (¢
50.7) AHIC, H-11 (9 2.20) 5 C-7 (6c 88.9)~C-10 (5¢
83.7)~ C-12 (6c 118.0) FHIC, XLEILHAH UL 1k
B VAFAE C-7 B C-11 (W HICIREE R, IIfTIESE T
R HET

UL A Y 1 5805 sarsolilide A
PR S, R4 C-1~C-7, C-11~C-15,
C-18~C-20 5 C-16 Mb2E M B i A —3%,
WHERT LG 1 K RE o 4HE meay
sarsolilide A #H[7], J£M 'H-'H COSY 5 HMBC iz
FEAISE (& 2) 43 LAIEsE. 'H-"H COSY i, H-18
(01 2.30) 5 H3-19 (0 1.07)« H3-20 (Oyl.11) K
HMBC i1, H3-19 (9 1.07) 5 C-18 (d¢ 33.9).C-13
(0c 147.5)s C-20 (5¢c 21.2) A5 ULHHEE MR A7AE 1
NSRS, JF Hatb R R iEAE C-13 £ | HMBC
W, Hy-16 (0y 1.46) 5 C-5 (d¢c 38.4). C-6 (Oc
87.0) C-7 (5c 88.9) AHIG, [HIE} C-7 K ik% 2=k,
C-5 LD, UiH] 4k 1T AN HIEHIE (64 27.0)
HREAE C-6 {7 Lo f ), 'H-"H COSY i, Hy-15 (0y
2.93,2.01) 5 Hy-14 (0y 2.50, 2.04) #H%, Ho-4 (oy
2.88, 2.35) 5 H-3 (dy 6.33). Hy-5 (dy 2.58) A%,
HMBC i1, H-12 (6y 5.53) 5 C-13 (6c 147.5).C-14
(Jc 26.9). C-18 (5¢ 33.9) #HIK, H-3 (0y 6.33) 5
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2 kA1 89X HMBC (—»)#1 'H-'"H COSY (== )
EES

Fig. 2 Key HMBC (—) and 'H-'H COSY (=)
correlations of compound 1

C-1 (6¢ 170.3)- C-15 (d¢c 31.6) H5%, H3-16 (dy 1.46)
5 C-1 (6c 170.3) MG it LL Eardirdfie TG
/BRI ARG R DR

H-12 5 H3-19, H-3 5 Hy-14 Z [ .1 NOE
FFAZ FUESEREE A2B, AZ B0 E X
Z 3, JFH AP EERAE N Z R, FNEER KL
JCAEEH . & 1 5 E A& sarsolilide A 7E
C-5. C-6. C-7. C-11. C-12 Fl C-16 itttk 244
AR —20 it a9 1 75 C-6. C-7 il C-11
A7 AR R 5 C Ak &4 sarsolilide A AHIF], 17
C-10 A7 AR A B g A HoAth 7 vEf s - HRTIG R
B 1 IR ORAN, oA X-P i AT, LA
WAEAWTZRIG TR . 28 Bk, & 1 145
W 5& N (2Z,6R'IR'11S",12E)-6,10-dimethyl-7,10-
dihydroxy-13-isopropyl-2,12-dolabelladiene-1,6-olide,
2 LAY, NS ENEE B,

E 2. JTEEMARY), ESI-MS m/z: 325 [M+
Na]". 'H-NMR (600 MHz, CDCls) 6: 6.62 (1H, t, J =
7.2 Hz, H-11), 5.20 (1H, t, J = 7.0 Hz, H-7), 4.69 (1H,
s, H-16a), 4.62 (1H, s, H-16b), 2.61 (1H, m, H-1),
1.72 (3H, s, H-20), 1.71 (3H, s, H-17), 1.64 (3H, s,
H-19), 1.21 (3H, s, H-18); "C-NMR (150 MHz,
CDCly) 6: 44.2 (C-1), 33.1 (C-2), 62.1 (C-3), 60.2
(C-4), 39.2 (C-5), 242 (C-6), 125.8 (C-7), 134.8
(C-8), 38.7 (C-9), 25.9 (C-10), 144.1 (C-11), 137.4
(C-12), 188.9 (C-13), 43.2 (C-14), 148.3 (C-15), 110.8
(C-16), 19.6 (C-17), 11.6 (C-18), 15.8 (C-19), 16.8
(C-20). Lh_EHd 5 semkipE 2EA 8", ket
&W 2 K (18,3848 7E,11E)-3,4-epoxy-13-0x0-7,
11,15-cembratriene.

tE 3. BEEMRY), ESI-MS m/z: 341 [M+
Na]". 'H-NMR (600 MHz, CDCl;) 6: 6.21 (1H, d, J =

11.5 Hz, H-2), 6.13 (1H, t, J = 4.2 Hz, H-11), 5.58
(1H, d, J = 11.5 Hz, H-3), 431 (1H, d, J = 9.8 Hz,
H-7), 1.85 (3H, s, H-18), 1.45 (3H, s, H-19), 1.10 (3H,
d, J= 6.9 Hz, H-16), 1.03 (3H, d, J = 6.9 Hz, H-17);
BC-NMR (150 MHz, CDCLy) d: 147.1 (C-1), 119.9
(C-2), 1223 (C-3), 134.4 (C-4), 31.3 (C-5), 26.8
(C-6), 67.5 (C-7), 84.8 (C-8), 36.7 (C-9), 33.9 (C-10),
142.1 (C-11), 133.8 (C-12), 28.7 (C-13), 27.5 (C-14),
35.8 (C-15), 22.7 (C-16), 23.1 (C-17), 19.9 (C-18),
21.6 (C-19), 167.2 (C-20) LA %045 Sk o JE A
— UM e = A ) 3 ) (2E,AE,TR,8S,127)-1-
isopropylcyclotetradeca-4,8-dimethyl-7-hydroxy-1,3,11-
triene-8,12-carbolactone.

& 4: EIRY), ESI-MS m/z: 339 [M+
Na]". "H-NMR (600 MHz, CDCls) 6: 6.03 (1H, d, J =
11.2 Hz, H-2), 5.98 (1H, t, J = 4.3 Hz, H-11), 5.43
(1H, d, J = 11.2 Hz, H-3), 1.78 (3H, s, H-18), 1.53
(3H, s, H-19), 1.08 (3H, d, J = 7.0 Hz, H-16), 1.05
(3H, d, J = 7.0 Hz, H-17); "“C-NMR (150 MHz,
CDCls) 6: 145.8 (C-1), 119.4 (C-2), 119.9 (C-3), 134.5
(C-4), 29.9 (C-5), 32.3 (C-6), 209.8 (C-7), 87.2 (C-8),
343 (C-9), 32.7 (C-10), 143.6 (C-11), 131.3 (C-12),
27.0 (C-13), 27.5 (C-14), 35.6 (C-15), 22.2 (C-16),
23.2 (C-17), 19.1 (C-18), 29.8 (C-19), 166.8 (C-20).
DL 5 Scmk s SEA 8, s e e A
4 Jy (2E,AE,8S,12Z7)-1-isopropyl-4,8-dimethyl-7-oxo-
cyclotetradeca-1,3,11-triene-8,12-carbolactone

&G 5: HEOMIRY), ESI-MS m/z: 427 [M+
Na]*. 'H-NMR (600 MHz, CDCl;) 6: 7.58 (1H, d, J =
9.6 Hz, H-3), 6.34 (1H, t, J = 4.3 Hz, H-11), 5.98 (1H,
d, J=9.6 Hz, H-2), 5.27 (1H, brd, J = 10.9 Hz, H-7),
3.72 (3H, s, H-21), 2.07 (3H, s, H-23), 1.36 (3H, s,
H-19), 1.12 (3H, d, J= 6.8 Hz, H-16), 1.09 (3H, d, J =
6.8 Hz, H-17); "*C-NMR (150 MHz, CDCl3) 8: 156.1
(C-1), 120.6 (C-2), 138.5 (C-3), 129.7 (C-4), 22.4
(C-5), 28.2 (C-6), 68.1 (C-7), 83.2 (C-8), 36.1 (C-9),
28.9 (C-10), 142.5 (C-11), 134.1 (C-12), 35.6 (C-13),
32.8 (C-14), 30.3 (C-15), 19.3 (C-16), 23.7 (C-17),
166.7 (C-18), 25.6 (C-19), 166.1 (C-20), 52.6 (C-21),
170.1 (C-22), 22.3 (C-23). LA % 5 SCRIIE A
— gl s E b &) 5 A sarcrassin Do

e 6: JLORY), ESI-MS m/z: 341 [M+
Na]". '"H-NMR (600 MHz, CDCl3) 6: 5.19 (1H, t, J =
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2.8 Hz, H-17a), 5.11 (1H, d, J = 10.6 Hz, H-3), 5.06
(1H, t, J = 2.8 Hz, H-17b), 4.76 (1H, d, J = 10.6 Hz,
H-2), 4.62 (1H, d, J = 13.1 Hz, H-16a), 4.39 (1H, d,
J = 13.1 Hz, H-16b), 2.64 (1H, t, J = 4.1 Hz, H-7),
1.79 (3H, s, H-18), 1.60 (3H, s, H-20), 1.25 (3H, s,
H-19); “C-NMR (150 MHz, CDCL3) 6: 82.5 (C-1),
85.4 (C-2), 122.7 (C-3), 140.5 (C-4), 38.8 (C-5), 26.7
(C-6), 63.4 (C-7), 61.1 (C-8), 41.3 (C-9), 24.8 (C-10),
124.6 (C-11), 137.4 (C-12), 35.7 (C-13), 33.8 (C-14),
153.6 (C-15), 70.2 (C-16), 107.4 (C-17), 17.5 (C-18),
17.8 (C-19), 16.3 (C-20), LA L% 5 SCRkiE LA
— 5P, % E LA 6 N laevigatol B

5% 3k
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