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Diterpenoids from barks of Ceriops decandra

WANG Hui">*, WU Jun®

1. Key Laboratory of Marine Bio-resources Sustainable Utilization, South China Sea Institute of Oceanology, Chinese Academy
of Sciences, Guangzhou 510301, China

2. Marine Drugs Research Center, College of Pharmacy, Jinan University, Guangzhou 510632, China

3. Hubei Key Laboratory of Natural Products Research and Development, China Three Gorges University, Yichang 443002, China

4. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Objective To investigate the chemical constituents from the barks of Ceriops decandra. Methods Various chromato-
graphic techniques, including silica gel column chromatography and HPLC, were used. The structures of the compounds were
identified by means of spectroscopic and chemical data. Results Thirteen diterpenoids were identified as 7, 13-abietadien-3$-ol (1),
7-oxodehydro-abietinol (2), margocin (3), 3f-hydroxy-abieta-8, 11, 13-trien-7-one (4), 15, 18-dihydroxyabieta-8, 11, 13-trien-7-one
(5), 7B, 18-dihydroxy-dehydroabietanol (6), 4-epi-triptobezene L (7), 7a, 18-dihydroxydehydroabietanol (8), sabiperone E (9), 138,
18-dihydroxy-abiet-8(14)-ene-7-one (10), ent-labd-8(17), 13E-dien-15-0l (11), ent-8(14)-pimarene-15R, 16-diol (12), and (55", 85",
98", 10R", 13S")-3-hydroxy-16-nor-2-oxodolar-3-ene-15-oic acid (13), respectively. Conclusion All the compounds are obtained
from this plant for the first time.
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8(14)-pimarene-15R, 16-diol
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C. pseudodecandra sp. nov. Sheue, Liu, Tsai & Yang. ff]
RARMN-TEA AR 2 A TR s hniin. v
PR B B AP B U BT L WA SRR IR
ML RPN C. zippeliana 341
TP PYEHSHLIX , 110 C. pseudodecandra “EH AT
WK 3 JL LA 2 80, % @ e 3 Y
AR, BIRA, (UM Tl mat0. ERE
A R HORR S I 0 e B
FRAAE A — TP R FE25 ] a7 IS « FK
M REEYEBET . ZiESci R, i A
TIPSR (R SEPIAE T HRGRI 4 250 mg/kg AT 500
mg/kg i, /N B ARBR I A A PR ES. y
A, T HES SRR IARFR 2 B 5 E T 28
WEY, W 12 AR AR (5 A IS
$e 4 A DUHHBERT 3 ANIERALE) T 16 /NP e S e A
AR T AR A A
Gy, ASSEI T A B 95% LTSI
W oy AT TP, I AR R T 13 A iR
a0 CEFE 10 MAFEE. 1AEHAERS 1 AN
JEM 1 4™ dolabrane Y %), 4rW%EEN 7, 13-82
Fr -3B-F% (7, 13-abietadien-3p-ol, 1). 18-£3-
8, 11, 13-#A% = 4%-7-l (7-oxodehydro-abietinol, 2)-.
8, 11, 13-f#A%&F =43, 7- M (margocin, 3). 3p-F£
JE-8, 11, 13-fa7F —J&-7-M (3B-hydroxyabieta-8, 11,
13-trien-7-one, 4). 15, 18- "#2%-8, 11, 13-IAF =
J4i-7-Mi (15, 18-dihydroxyabieta-8, 11, 13-trien-7-one,
5). 8, 11, 13-#a4 = JM-7B, 18- ¢ (7B, 18-
dihydroxydehydro-abietanol, 6). 8, 11, 13-FA%F —J%-
3B, 18- [ (4-epi-triptobezene L, 7). 8, 11, 13-#2
= Hi-Ta, 18- _fE (7a, 18-dihydroxy-dehydro-
abietanol, 8). 13B-F53E-8(14)-FA FHii-3, 7- M
(sabiperone E, 9). 13p, 18- " FFIE-8(14)-FAFHi-7-
fifi [13B, 18-dihydroxyabiet-8(14)-ene-7-one, 10]
ent-8(17), 13E-- H AL —#5-15-F¢ [ent-labd-8(17),
13E-dien-15-0l, 11]. ent-8(14)-# kA Hi-15R, 16-
— I [ent-8(14)-pimarene-15R, 16-diol, 12].
(58°, 85°, 98", 10R", 13S")-3-hydroxy-16-nor-2-
oxodolar-3-ene-15-oic acid (13).
1 UE5HH

Bruker AV—400 ##3§%1%, Bruker AV—500
MREIEIRIL (it Bruker A 7]); Waters 600 5554
WAHETEA, 2996 Rl #%, Empower {03 T i ;
AB AP12000 ¥UFRIAL; )2 REE GF254 AL

AN (100~200 HD R Byifg AL T 7 5 ODS
SAEERR A HA YMC A w77 s s RO i i
AR s al, A3k airal.

SEIGAPELT 2009 KA T-HIEE Godavari /] 141
B ARUE Hb, JF 2 BN 40 4 2K %% K Prof
Satyanandamurty T & & & 1 1 B K Ceriops
decandra (Griff.) Ding Hou [ 4 % . ¥ b5 A
(CD-001) 718 TR e K24 2 2= Bt 2t 5 0 o
2 REESSE

T A AR B 7.4 kg BaREST, T 95%Z,
B 5%, FHK 48 ho $RBURA I G IEZT
PRINMAE ARG, 2l HBR CWE. 1 T AL
3 W WUBEIR SR H M/KIRE, S5 A4S
PIF AR E (652 ). MR B L IEH
TR AT (3 73 19, A TR - AT 2R 48 (100 & 0—~1 1 2)
BhEEVEAT 2] 285 ANt 4y Hhiii s 66~68 A5IF,
2 SO (6 1% (YMC-Pack ODS-5-A, 250 mm X
10 mm, 5Sum) 738, LE-/KERS (60 1 40—>60 -
40) YEMRAREMAEY 1 (125 mg). His> 78~113
B, i AR A (B0 4 25, TN- /K R 4530 ¢
70—100 : 0) BREEVEMIASE] 190 DNoisy, Hrbiis
49~66 & IFE R i (YMC-Pack ODS-5-A,
250 mmX4.6 mm, 5 pm) i, HEE-/KRGE (55 .
45) Ve EAEY 3 (16.5 mg). 11 (1.3 mg).
WA 131~146 5, Gk IARER AT i 43 55, T8
fil-/K 248 (50 0 50—~100 : 0) BhEEVEMASE] 67 A
WAy, Hh Ry 15~17 & 48 RO A (03
(YMC-Pack ODS-5-A, 250 mmX4.6 mm, 5 um)
4%, HEE-KRYE (65 & 35) WS 2844 4 (9.8
mg); isr 18~19 &3, LmziiAH e (YMC-
Pack ODS-5-A, 250 mmX4.6 mm, 5 pm) #l%, &
i-/K RS (55045 VENARENLGY 2 (5.6 mg);
mar 23 e\ SR ED 12 (17.6 mg). i
55 173~204 &4 OAHRERAE (i 73 25, INER-/K
A4 (30 170—>100 : 0) BAEEVERAE] 61 MM
Hriisr 15~20 &H4 @A (il (YMC-Pack
ODS-5-A, 250 mmX4.6 mm, 5 um) #Hl%, -
IKZEGE (55145 WERMARMNEY 5 (8.9 mg). 6
(4.0mg). 7 (12.6 mg). 8 (3.9mg). 9 (9.2 mg).
10 (10.7 mg). 13 (4.0 mg).
3 HHETE

WA 1 TEEE KRR, 73T 308 CpH30.
ESI-MS m/z: 289 [M+H] . 'H-NMR (500 MHz,
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CDCly) 6: 5.79 (1H, s, H-14), 5.43 (1H, t, J = 2.5 Hz,
H-7), 3.26 (1H, dd, J = 11.5, 4.5 Hz, H-30), 1.01 (6H,
d, J=7.0 Hz, 16, 17-CHs), 0.98 (3H, s, 20-CH3), 0.89
(3H, s, 18-CHs), 0.79 (3H, s, 19-CH3); “C-NMR (125
MHz, CDCly) §: 145.4 (C-13), 1353 (C-8), 1223
(C-14), 1212 (C-7), 79.2 (C-3), 50.9 (C-9), 49.8
(C-5), 38.8 (C-4), 37.4 (C-1), 349 (C-15), 34.8
(C-10), 28.0 (C-18), 27.5 (C-2), 27.5 (C-12), 23.7
(C-6), 22.7 (C-11), 21.4 (C-17), 20.9 (C-16), 15.2
(C-19), 13.7 (C-20). LA ¥ 5 scmkapas —s,
WOSSEL A 1 K 7, 13-FAF — J-3p-I.
a2 BEEAE (R, TR
CaoH505, ESI-MS m/z: 301 [M+H]". '"H-NMR (400
MHz, CDCly) d: 7.82 (1H, d, J = 2.1 Hz, H-14), 7.37
(1H, dd, J = 8.2, 2.1 Hz, H-12), 7.27 (1H, d, J = 8.2
Hz, H-11), 3.44 (1H, d, J = 11.0 Hz, H-18), 3.14 (1H,
d, J=11.0 Hz, H-18), 1.25 (3H, s, 20-CH3), 1.23 (3H,
d, J = 6.8 Hz, 17-CH3), 1.21 (3H, d, J = 6.8 Hz,
16-CH3), 0.93 (3H, s, 19-CH3); "*C-NMR (100 MHz,
CDCly) 6: 199.7 (C-7), 153.7 (C-9), 146.6 (C-13),
132.4 (C-12), 130.7 (C-8), 124.9 (C-14), 123.6 (C-11),
70.8 (C-18), 42.5 (C-5), 37.7 (C-4), 37.5 (C-1), 37.5
(C-10), 35.9 (C-6), 34.7 (C-3), 33.5 (C-15), 23.8
(C-17), 23.8 (C-16), 23.7 (C-20), 18.2 (C-2), 17.2
(C-19)o Lh %t 5 3cikapiE — s, ke th &
Y2 Oy 18-F23E-8, 11, 13-FA T = 45-7-
a3 LEEfk (R, TR
CaoHy02. ESI-MS m/z: 299 [M+H] . '"H-NMR (400
MHz, CDCly) J: 7.87 (1H, d, J = 2.0 Hz, H-14), 7.39
(1H, dd, J = 8.2, 2.0 Hz, H-12), 7.24 (1H, d, J = 8.2
Hz, H-11), 1.41 (3H, s, 20-CH3), 1.22 (6H, d, J = 6.8
Hz, 16, 17-CH;), 1.18 (3H, s, 18-CHs), 1.11 (3H, s,
19-CH3); *C-NMR (100 MHz, CDCLy) J: 214.4 (C-3),
198.3 (C-7), 151.1 (C-9), 147.5 (C-13), 132.8 (C-12),
130.4 (C-8), 125.1 (C-14), 124.2 (C-11), 49.4 (C-5),
47.3 (C-4), 37.4 (C-10), 36.9 (C-1), 36.4 (C-6), 34.6
(C-2), 33.6 (C-15), 25.0 (C-18), 23.7 (C-16), 23.7
(C-17), 22.7 (C-20), 21.4 (C-19). LA % 5 3Ciikik

U, SR A 3 N 8, 11, 13-FAF = 4- 3,
7-1 .
WwEY 4. LK (KD, 27N

CaoHas050 ESI-MS m/z: 301 [M+H]"» "H-NMR (400
MHz, CDCl;) 6: 7.87 (1H, d, J = 2.0 Hz, H-14), 7.40

(1H, dd, J = 8.0, 2.0 Hz, H-12), 7.27 (1H, d, J = 8.0
Hz, H-11), 3.35 (1H, dd, J = 11.5, 4.5 Hz, H-30), 2.93
(1H, m, H-15), 1.26 (3H, d, J = 6.8 Hz, 17-CH;), 1.24
(3H, d, J = 6.8 Hz, 16-CH3), 1.24 (3H, s, 20 -CH3),
1.05 (3H, s, 18-CHj3), 0.98 (3H, s, 19-CH3); "*C-NMR
(100 MHz, CDCl3) 6: 199.4 (C-7), 152.9 (C-9), 147.0
(C-13), 132.6 (C-12), 130.5 (C-8), 124.9 (C-14), 123.8
(C-11), 78.1 (C-3), 48.6 (C-5), 38.9 (C-4), 37.6
(C-10), 362 (C-1), 35.9 (C-6), 33.6 (C-15), 27.6
(C-2), 27.5 (C-18), 23.8 (C-16), 23.7 (C-17), 23.4 (C-
20), 14.9 (C-19). Lh E¥di 5 scmrdioE 2",
YSEAGEY) 4 K 3B-FRIE-8, 11, 13-F4FF = H5-7-T .

& 5. LEbE CFH), TR
CaoHps030 ESI-MS m/z: 317 [M+H]". "H-NMR (400
MHz, CDCLy) 8: 8.04 (1H, d, J = 2.2 Hz, H-14), 7.72
(1H, dd, J = 8.3, 2.2 Hz, H-12), 7.37 (1H, d, J = 8.3
Hz, H-11), 3.46 (1H, d, J = 10.9 Hz, H-18), 3.19 (1H,
d, J=10.9 Hz, H-18), 1.59 (3H, s, 17-CH3), 1.58 (3H,
s, 16-CH3), 1.28 (3H, s, 20-CH3), 0.96 (3H, s,
19-CHs); *C-NMR (100 MHz, CDCL3) d: 199.4 (C-7),
154.5 (C-9), 147.1 (C-13), 130.6 (C-8), 130.5 (C-12),
123.8 (C-11), 123.0 (C-14), 72.3 (C-15), 71.0 (C-18),
42.5 (C-5), 37.8 (C-4), 37.6 (C-10), 37.5 (C-1), 36.0
(C-6), 34.8 (C-3), 31.7 (C-16), 31.6 (C-17), 23.9
(C-20), 18.2 (C-2), 17.3 (C-19). Ll 15 Sk
—HU, W E A 5 N 15, 18- L8, 11, 13-
FARE = J6i-7-H0 .

&Y 6: T H Ik <§Mﬁ), 51Xk
C20H3002. ESI-MS m/z: 303 [M+H] . "H-NMR (400
MHz, CDCls) d: 7.38 (1H, brs, H-14), 7.18 (1H, d, J =
8.0 Hz, H-11), 7.09 (1H, dd, J = 8.0, 2.0 Hz, H-12),
4.85 (1H, t, J = 9.6 Hz, H-7a), 3.49 (1H, d, J = 10.8
Hz, H-18), 3.22 (1H, d, J = 10.8 Hz, H-18), 1.29 (3H,
s, 20-CH3), 1.23 (6H, d, J = 6.8 Hz, 16, 17-CHj), 0.89
(3H, s, 19-CH3); "C-NMR (100 MHz, CDCly) 6:
147.2 (C-9), 146.4 (C-13), 137.7 (C-8), 125.8 (C-12),
125.1 (C-14), 124.4 (C-11), 71.8 (C-18), 71.0 (C-7),
42.5 (C-5), 38.4 (C-1), 38.1 (C-10), 37.5 (C-4), 34.8
(C-3), 33.7 (C-15), 30.0 (C-6), 25.8 (C-20), 24.1
(C-16), 23.9 (C-17), 18.5 (C-2), 17.5 (C-19), LA L%k
Pt 5 SOk TE — ﬁt WO, e b 50 6 8, 11, 13-
AR =457, 18-

e 7: %élﬂ‘ CAAD, 41N
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CaoH3005. ESI-MS m/z: 325 [M+Na]". '"H-NMR (400
MHz, CDCl;) 6: 7.16 (1H, d, J = 8.4 Hz, H-11), 6.99
(1H, dd, J = 8.4, 2.0 Hz, H-12), 6.89 (1H, brs, H-14),
3.83 (1H, d, J = 10.4 Hz, H-18), 3.71 (1H, t, J = 7.4
Hz, H-30), 3.49 (1H, d, J = 10.4 Hz, H-18), 1.22 (6H,
d, J=6.8 Hz, 16, 17-CHs), 1.21 (3H, s, 20-CH3), 1.02
(3H, s, 19-CH3); "“C-NMR (100 MHz, CDCL) &:
146.5 (C-13), 145.9 (C-9), 134.5 (C-8), 126.8 (C-14),
124.3 (C-11), 124.0 (C-12), 77.0 (C-3), 72.3 (C-18),
44.6 (C-5), 42.1 (C-4), 37.2 (C-10), 36.7 (C-1), 33.5
(C-15), 30.4 (C-7), 27.6 (C-2), 25.2 (C-20), 24.0
(C-16), 24.0 (C-17), 19.1 (C-6), 11.1 (C-19). LA I %%
5 SCakARE Y, et T 8, 11, 13-
FATF =45-3B, 18- %,

&y 8: LAk CHi), TR
CaoH3005. ESI-MS m/z: 325 [M+Na]". "H-NMR (400
MHz, CDCl;) 8: 7.22 (1H, d, J = 8.0 Hz, H-11), 7.15
(1H, s, H-14), 7.13 (1H, d, J = 8.0 Hz, H-12), 4.81
(1H, t, J = 2.7 Hz, H-7B), 3.60 (1H, d, J = 11.4 Hz,
H-18), 3.05 (1H, d, J = 11.4 Hz, H-18), 1.24 (6H, d,
J = 6.8 Hz, 16, 17-CHs), 1.17 (3H, s, 20-CHj), 0.82
(3H, s, 19-CH;); “C-NMR (100 MHz, CDCl;) o
147.5 (C-9), 146.6 (C-13), 136.0 (C-8), 127.7 (C-14),
126.8 (C-12), 124.9 (C-11), 71.0 (C-18), 68.8 (C-7),
38.4 (C-1), 37.9 (C-10), 37.5 (C-5), 37.3 (C-4), 34.7
(C-3), 33.6 (C-15), 27.6 (C-6), 24.1 (C-16), 24.1 (C-20),
23.9 (C-17), 18.8 (C-2), 17.7 (C-19). LA #di 5 ik
W —, SR A Y 8 N 8, 11, 13-FAF —H-
Ta, 18- %,

a9 Lk (R, TR
CaoH3003. ESI-MS m/z: 357 [M+K] . 'H-NMR (400
MHz, CDCls) 6: 6.80 (1H, t, J = 2.2 Hz, H-14), 2.78
(1H, m, H-2b), 2.52 (2H, m, H-6), 2.34 (1H, m, H-2a),
2.17 (1H, m, H-1b), 2.01 (1H, m, H-9), 1.94 (1H, m,
H-5), 1.82 (1H, m, H-15), 1.75 (1H, m, H-12b), 1.73
(1H, m, H-11b), 1.59 (1H, m, H-1a), 1.56 (1H, m,
H-11a), 1.50 (1H, m, H-12a), 1.13 (3H, s, 19-CHs),
1.10 (3H, s, 20-CH3), 1.07 (3H, s, 18-CH3), 0.97 (3H,
d, J = 6.8 Hz, 17-CHs), 0.87 (3H, d, J = 6.8 Hz,
16-CH;); >C-NMR (100 MHz, CDCl3) 6: 214.9 (C-3),
199.1 (C-7), 140.9 (C-14), 137.5 (C-8), 71.8 (C-13),
50.5 (C-9), 50.5 (C-5), 47.4 (C-4), 37.9 (C-15), 37.6
(C-6), 37.2 (C-1), 35.8 (C-10), 343 (C-2), 29.4

(C-12), 24.4 (C-18), 21.5 (C-19), 18.9 (C-11), 17.4
(C-16), 16.1 (C-17), 13.9 (C-20), LA %3 5 ki
P, MRS 9 N 13B-FRHE-8(14)-FA T
$5-3, 7- .

&Y 10 LEMEE (HU)D, 7N
CaoH3,03. ESI-MS m/z: 321 [M+H]". 'H-NMR (400
MHz, CDCl;) 6: 6.73 (1H, t, J = 2.3 Hz, H-14), 3.37
(1H, d, J = 10.9 Hz, H-18), 3.11 (1H, d, J = 10.9 Hz,
H-18), 2.52 (1H, dd, J = 18.6, 5.1 Hz, H-6), 2.32 (1H,
dd, J = 18.6, 13.5 Hz, H-6), 0.96 (3H, d, J = 6.8 Hz,
17-CHs), 0.87 (3H, s, 20-CH3), 0.86 (3H, d, J = 6.8
Hz, 16-CH;), 0.85 (3H, s, 19-CH3); "*C-NMR (100
MHz, CDCls) &: 200.4 (C-7), 139.8 (C-14), 138.7
(C-8), 71.9 (C-13), 70.9 (C-18), 51.6 (C-9), 42.6
(C-5), 38.5 (C-1), 37.8 (C-15), 37.7 (C-4), 37.1 (C-6),
35.7 (C-10), 35.2 (C-3), 29.6 (C-12), 18.5 (C-2), 18.0
(C-11), 17.4 (C-19), 17.2 (C-16), 16.2 (C-17), 14.7
(C-20). L ¥l 5 3cikaiiE — 80, e th s
Y110 24 13, 18- F2HE-8(14)-FAF I~ 7 -

&Y 1. LAk CEUD, TN
CoH340. ESI-MS m/z: 329 [M+K]". 'H-NMR (400
MHz, CDCL) 8: 5.35 (1H, t, J =7.0 Hz, H-14), 4.83
(1H, s, H-17), 4.51 (1H, s, H-17), 4.15 (2H, d, J= 6.9
Hz, H-15), 1.68 (3H, s, 16-CH3), 0.89 (3H, s, 18-CH3),
0.80 (3H, s, 19-CH3), 0.68 (3H, s, 20-CH3); "*C-NMR
(100 MHz, CDCly) 6: 148.7 (C-8), 140.7 (C-13), 123.0
(C-14), 106.2 (C-17), 59.5 (C-15), 56.3 (C-5), 55.6
(C-9), 42.2 (C-3), 39.7 (C-10), 39.1 (C-1), 38.4 (C-7),
38.4 (C-12), 33.6 (C-4), 33.6 (C-18), 24.5 (C-6), 21.8
(C-11), 21.7 (C-19), 19.4 (C-2), 16.4 (C-16), 14.5
(C-20). LA_EXti 5 scmkaion — 850, e th
Y11 K ent-8(17), 13E-2F- H A6 fi-15-F .

&Y 12 LEMEE CEUD, 7R
CaoH340, . ESI-MS m/z: 329 [M+Na]". "H-NMR (400
MHz, CDCls) &: 5.26 (1H, brs, H-14), 3.70 (1H, dd,
J =195, 2.3 Hz, H-16), 3.60 (1H, dd, J = 9.0, 2.0 Hz,
H-15), 3.52 (1H, d, J = 9.5 Hz, H-16), 0.90 (3H, s,
17-CHs), 0.88 (3H, s, 18-CHj), 0.84 (3H, s, 19-CH3),
0.77 (3H, s, 20-CH;); “C-NMR (100 MHz, CDCl;) 6:
140.2 (C-8), 126.9 (C-14), 78.1 (C-15), 63.8 (C-16),
54.6 (C-5), 50.4 (C-9), 42.1 (C-3), 39.3 (C-1), 38.5
(C-10), 37.2 (C-13), 36.4 (C-7), 33.8 (C-18), 33.5
(C-4), 32.5 (C-12), 23.8 (C-17), 22.7 (C-6), 22.1
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(C-19), 18.7 (C-2), 18.6 (C-11), 15.2 (C-20). LL %k
¥ b5 ScmkapiE — 8, WS RS 12 N ent-
8(14)-iFHndfi-15R, 16- .

& 13 Ll E CE U, 51 EA
C1oH2504. ESI-MS m/z: 321 [M+H]". '"H-NMR (400
MHz, CDCLy) 6: 2.84 (1H, dd, J = 18.7, 6.5 Hz, H-1),
2.71 (1H, dd, J = 18.7, 6.5 Hz, H-1), 2.16 (1H, m,
H-6), 1.92 (1H, dd, J = 14.2, 4.4 Hz, H-6), 1.87 (3H, s,
18-CH3), 1.27 (3H, s, 17-CH3), 1.24 (3H, s, 19-CH3),
0.64 (3H, s, 20-CH;); "*C-NMR (100 MHz, CDCls) &
192.9 (C-2), 183.7 (C-15), 144.6 (C-3), 135.5 (C-4),
54.3 (C-10), 41.5 (C-13), 41.1 (C-8), 39.0 (C-5), 37.8
(C-1), 37.8 (C-9), 35.7 (C-6), 33.6 (C-11), 332
(C-14), 31.7 (C-19), 28.5 (C-12), 26.5 (C-7), 21.2 (C-
17), 13.6 (C-20), 11.6 (C-18). LA ¥t ki
— P E A 13 (557, 87,95, 10R,
1 3S*)—3—hydroxy— 16-nor-2-oxodolar-3-ene-15-oic acid.
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