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Dolabrane-type diterpenoids from Hainan mangrove, Ceriops tagal

LIU Xi-ping, SHEN Li, WU Jun
Marine Drugs Research Center, College of Pharmacy, Jinan University, Guangzhou 510632, China

Abstract: Objective To investigate diterpenoids of Ceriops tagal, from Hainan mangrove. Methods Eleven dolabrane-type
diterpenoids were obtained by HP20 macroporous resin, silica gel, and RP C;g3 column chromatography and HPLC preparation. The
structures of these compounds were elucidated on the basis of physicochemical properties and spectroscopic data. Results The eleven
dolabranes were obtained from the ethyl acetate extraction from the aerial part of C. fagal. These compounds were identified as
(55",85",95",10R")-135",18-dihydroxy-15,16-dinordolabr-4(18)-ene-3-one (1), (55",85",95",10R",135")-3,16-dihydroxydolabr-3-ene-
2-one (2), tagalsin S (3), ent-50,2,15- dioxodolabr-3-ene-3,16-diol (4), ent-16-nor-5a,2-oxodolabr-3-ene-3-ol-15-oic acid (5), tagalsin
P (6), ent-5a,3,15-dioxodolabr-1,4 (18)-diene-2,16-diol (7), ent-16-nor-3-oxodolabr-1,4(18)-diene-2-0l-15-oic acid (8), tagalsin W (9),
tagalsin V (10), and tagalsin Q (11). Conclusion Compounds 1 and 2 are new compounds named as tagalditerpene A and
tagalditerpene B.
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TP R 2 e 5 25 TR, AR sk
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dolabrane % %, 439k (55,857,95,10R)-13S",
18-dihydroxy-15,16-dinordolabr-4(18)-ene-3-one (1),
(55,885,985 ,10R",135")-3,16-dihydroxydolabr-3-ene-2-
one(2).tagalsin S(3).ent-50,2,15-dioxodolabr-3-ene-

3,16-diol (4). ent-16-nor-50,2-oxodolabr-3-ene-3-ol-
15-0oic acid (5). tagalsin P (6). ent-50,3,15-
dioxodolabr-1,4(18)-diene-2,16-diol (7). ent-16-nor-
3-oxodolabr-1,4(18)-diene-2-0l-15-0ic acid ( 8 ) .

tagalsin W (9). tagalsin V (10). tagalsin Q (11),
EP1~11 WA IE 1. Kb eaw 1 m2

R 2 R= ‘;Z/\/OH

H O
o PR on
" 5 R=COOH
6 R=OH

1 & 1~11 B
Fig. 1 Structures of compound 1—11
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D, IEARER (BT ), Cis ROAHRE
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(2.0mg). 5 (8.0mg). 1 (3.5mg). 3 (12.0 mg)
2 (4.6 mg).
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SR T 1AL (6c 199.7, qC) 1AM (6¢
171.4, CH; 116.8, qC), KHLiZAb A&k b N A
3 AR F. M4 DEPTI13S i vl Az 5 &H 34
AL, 7 AN IS, 3 NS CLrp 1 AN ik
3L, HS5%HE, oc 171.4) 15 &R (A 1
AMEERIERK Oc 199.7+ 1 MEIRZERK 5c 116.8% 14
AT oc T1.4). ML EAF B LA AR T BAY)
WHWREAY 1 92 1 /) dolabrane ! ik, &5
tagalsin S (3) [ NMR H#xtbt, RILVEAT AR

Yo WEX LT C-13 ALEUIE. Tagalsin S
7] C-13 L. (5c 45.6) N2 LIFE (6 4.37, s, Hy-16;
dc 215.3, qC, C-15; 64.0, CH,, C-16) B, Mtk &4
1 B s Z BRI E S, ARz 2 14
HAAE (0c 71.4) (55 5T Hy-17 (04 1.25,8) 5
BEAK ) HMBC AH ¢ RT LA 2 2=l C-13 (] 2D
WG 5r 7 XAr  vT H A 1 A SEUARAE
C-13 i, A EPIIAIN Y ALE T NOE 3 (4 3)
kHfiE, W H-10/H;-19. H-10/H-8. H-10/H-11.
H-11p/17-CH; 2 [8]ff) NOE #H¢3%#] 17-CH;. H-8.
19-CHs. H-10 24 B #24; 1fi H-60/20-CH; FH IR I

=1 1£LA4Y 1702 49 "H-NMR (400 MHz, CDCl;) #1 3C-NMR (100 MHz, CDCl;) %1%
Table 1 '"H-NMR (400 MHz, CDCl;) and BC-NMR (100 MHz, CDCl;) data for compounds 1 and 2

ek ! ?
ou oc on dc

) 1.97 (m, H-0)) 16.6, CH, 2.71 (d, J = 18.3 Hz, H-0) 333, CH,
2.11 (m, H-B) 2.82 (dd, J = 18.3, 6.4 Hz, H-p)

2 2.49 (m) 31.6, CH, 193.3,qC

3 199.7, C 144.6, C

4 116.8, qC 135.8, C

5 363, qC 39.1, qC

6 2.15 (m, H-0)) 36.9, CH, 2.14 (dt, J = 14.1, 3.1 Hz, H-0) 38.1, CH,
1.41 (m, H-p) 1.26 (m, H-B)

7 1.27 (m, H-0)) 25.5, CH, 111 (m, H-a) 26.9, CH,
1.17 (m, H-p)

8 1.26 (m) 454, CH 1.33 (m) 417, CH

9 37.8, qC 383, qC

10 1.21 (m) 51.9, CH 1.63 (dt, J = 6.5 Hz) 54.6, CH

11 176 (dt, J = 13.4, 4.0 Hz, H-a) 37.6, CH, 1.59 (m, H-0)) 343, CH,
0.98 (ddd, J = 13.5, 4.2, 4.2 Hz, H-B) 1.04 (m, H-B)

12 1.65 (ddd, J=13.5, 4.3, 4.4 Hz, H-a) 35.8, CH, 1.41 (ddd, J=13.9,4.3, 4.4 Hz, H-a) 33.0, CH,
1.54 (m, H-p) 1.19 (m, H-B)

13 71.4, qC 32,6, qC

14 1.48 (m, H-0)) 42.8, CH, 1.01 (m, H-0)) 40.3, CH,
130 (dt, J = 13.5, 3.5 Hz, H-p) 1.21 (m, H-B)

15 1.48 (m) 48.9, CH,

16 3.71 (1, J= 7.5 Hz) 59.4, CH,

17 125 (s) 27.0, CH, 0.94 (s) 23.5, CH,

18 7.93 (d,J = 7.8 Hz) 171.4, CH 1.86 (s) 11.8, CH,

19 115 (s) 35.9, CH, 122 (s) 31.8, CH,

20 0.76 (s) 13.1, CH, 0.59 (s) 13.9, CH,

COH 1543 (d,J=17.7 Hz) 6.10 (brs)
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2 &1 B EE "H-"H COSY #1 HMBC 8%
Fig. 2 Key 'H-'H COSY and HMBC correlation of

compound 1

3 L&Y 1 BEE NOESY 1%
Fig. 3 Key NOESY correlation of compound 1

W 20-CH; Jly o #8, (T2 Ak S W00 1 — (3% (CD)
SRIEEESS, ARBTG5 T
FOH A BT LASRAF B 38 1 A PR AT B X 2R AT S
i AL S D a0 R R .l L i I e Ak 5
1 W40k (55,85,957,10R)-13S",18-dihydroxy-
15,16-dinordolabr-4(18)-ene-3-one, A HALEY), 1
AR A

WA 2: AETEEM A [o]y +45.4° (c 0.14,
Pl e UV (5D Amax (loge): 280 nm (3.57). H4f
HR-ESI-MS m/z: 321.242 9 [M+H]" GiH&EAE K
321.243 00, 133135078 CyH305, AN
5; FEARYE *C-NMR Ml DEPT135 i o] 1At &
Va4 ANFEE. 8 AWHFRE (1 NMHEMIE oc
59.4). 2 ANIRFIEFN 6 Nk CRLAE 1 /B ik
0c 193.3. 2 MEKZER oc 144.6, 135.8), Ptz
HEUH 3 AR Ba RPN LAY 2 2 1
/> dolabrane Y il . X} L A BIAL -S4 2 1] NMR
B (R 1) 5 tagalsin P (6) KL, ANFEIFEMLS
M2 e 2t 1 MELHNES (dn 1.48, m, 2H;
3.71,t,J="1.5 Hz, 2H; ¢ 48.9, CH,; 59.4, CH,). tL. &
Y6 11 C-13 S A FEEUAR, Wit oc 71.1, 1
& 2 C-13 R il oc 32.6, HEMIH A
2 LIEHAR . 1 E 4 2 Ha-15/C-13. Hy-15/C-16.
H3-17/C-15 ) HMBC AHIGIESE T i%5% L FEHUARTE
C-13 fi k. ¥ NOE w4 T A S A X 37
R 55 6 —3%, B 17-CHs;. H-8. H-10.

19-CH; [7] 4 B #9247 20-CHs Jy o MY, 25 B4
& 2 S (55,857,95,10R,1357)-3,16-
dihydroxydolabr-3-ene-2-one, £ $04k 4 R Al 52
HoWwaEY), AR B,

&Y 3: AR, ESI-MS m/z: 357.19 [M+
Na]", 691.36 [2M+Na]", 4> T3 N CyHs0O04-
'H-NMR (400 MHz, CDCLy) 6: 15.42 (1H, d, J = 7.7
Hz, 18-OH), 7.93 (1H, d, J = 7.7 Hz, H-18), 4.37 (2H,
s, H-16), 2.48 (2H, m, H-2), 2.17 (1H, m, H-6a), 2.09
(1H, m, H-1B), 1.97 (1H, m, H-1a), 1.22 (3H, s,
H-17), 1.16 (3H, s, H-19), 0.71 (3H, s, H-20), 1.83
(1H, ddd, J = 13.9, 4.3, 3.0 Hz, H-12a), 1.46 (1H, m,
H-8), 1.73 (1H, dt, J=13.5, 3.5 Hz, H-11a), 1.59 (1H,
m, H-14a), 1.40 (1H, m, H-12p), 1.44 (1H, m, H-6B),
1.29 (1H, m, H-7a), 1.25 (1H, m, H-14p), 1.26 (1H,
m, H-10), 1.12 (1H, m, H-7B); "*C-NMR (100 MHz,
CDCly) 6: 16.2 (C-1), 31, 5 (C-2), 199.5 (C-3), 116.6
(C-4), 36.3 (C-5), 36.7 (C-6), 25.4 (C-7), 42.0 (C-8),
37.7 (C-9), 51.8 (C-10), 34.5 (C-11), 27.9 (C-12), 45.6
(C-13), 35.0 (C-14), 215.3 (C-15), 64.0 (C-16), 20.7
(C-17), 171.5 (C-18), 35.9 (C-19), 12.8 (C-20). LA L
Mo 5 oScwk g -8, WSt AY 3 N
(55°,85°,95",10R",135")-16,18-dihydroxydolabr-4(18)-
ene-3,15-dione, 1#4 tagalsin S.

&) 4. LOERRE S CNED . ESI-MS m/z:
357.07 [M+Na]’, 33322 [M—H] , % 7R N
Ca0H3004. 'H-NMR (400 MHz, CDCls) 8: 4.37 (2H, s,
H-16), 2.70 (1H, d, J = 18.6 Hz, H-10), 2.65 (1H, dd,
J=18.6, 6.5 Hz, H-1p), 2.18 (1H, dt, J= 14.2, 2.8 Hz,
H-60), 1.87 (3H, s, H-18), 1.24 (3H, s, H-19), 1.21
(3H, s, H-17), 0.62 (3H, s, H-20), 1.80 (1H, ddd, J =
13.9, 4.4, 3.0 Hz, H-11a), 1.65 (1H, d, J = 6.4 Hz,
H-10), 1.72 (1H, m, H-120), 1.40 (1H, m, H-12p),
1.39 (1H, m, H-8), 1.43 (1H, m, H-14a), 1.11 (1H, m,
H-11B), 1.18 (1H, m, H-7a), 1.16 (1H, m, H-14p),
6.11 (1H, s, 3-OH):; "*C-NMR (100 MHz, CDCl;) §:
33.3 (C-1), 192.9 (C-2), 144.7 (C-3), 135.4 (C-4), 39.1
(C-5), 37.9 (C-6), 26.6 (C-7), 41.0 (C-8), 38.0 (C-9),
543 (C-10), 35.0 C-11), 27.8 (C-12), 45.4 (C-13),
33.4 (C-14), 215.2 (C-15), 64.0 (C-16), 20.8 (C-17),
11.8 (C-18), 31.8 (C-19), 13.7 (C-20). LI E¥¥a 5
BRI IE — S, WA 4 N ent-5a,2,15-
dioxodolabr-3-ene-3,16-diol.
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a5 BWEOLERH A, ESIMS m/z:
343.17 [M+Na]", 663.33 2M+Na]", 2+ 7N
C1oHz304. "H-NMR (400 MHz, CDCl5) 6: 2.70 (1H, d,
J = 18.6 Hz, H-1a), 2.84 (1H, dd, J = 18.7, 6.5 Hz,
H-1B), 2.16 (1H, dt, J = 14.0, 3.0 Hz, H-60), 1.63 (1H,
m, H-10), 1.86 (3H, s, H-18), 1.25 (3H, s, H-19), 1.22
(3H, s, H-17), 0.63 (3H, s, H-20), 1.90 (1H, ddd, J =
14.1, 4.3, 3.0 Hz, H-12a), 1.67 (1H, m, H-110), 1.71
(1H, m, H-14a), 1.47 (1H, m, H-12p), 1.37 (1H, m,
H-8), 1.30 (1H, m, H-14p), 1.16 (1H, m, H-7a), 6.13
(1H, s, OH-3). DA% 5 scikapis —s3Y, %
EWEY 5 4 ent-16-nor-5a,2-oxodolabr-3-ene-3-o0l-
15-oic acid.

WA 6: FIOTEE TEH A - ESI-MS m/z: 315.12
[M+Na]", 607.22 [2M+Na]", 2 7 N CsHys05.
'H-NMR (400 MHz, CDCls) 6: 2.71 (1H, d, J = 18.7
Hz, H-1a), 2.85 (1H, dd, J = 18.7, 6.5 Hz, H-1pB), 2.16
(1H, dt, J = 14.2, 2.8 Hz, H-6a), 1.63 (1H, m, H-10),
1.87 (3H, s, H-18), 1.76 (1H, dt, J = 13.4, 3.7 Hz,
H-11a), 1.26 (3H, s, H-19), 1.23 (3H, s, H-17), 0.67
(3H, s, H-20), 1.60 (1H, m, H-12a), 1.53 (1H, m,
H-14a), 1.50 (1H, m, H-12p), 1.31 (1H, m, H-8), 1.22
(1H, m, H-7a), 0.95 (1H, ddd, J = 13.5, 4.3, 3.0 Hz,
H-11p), 6.11 (1H, s, 3-OH); “C-NMR (100 MHz,
CDCly) 8: 33.5 (C-1), 192.9 (C-2), 144.5 (C-3), 135.4
(C-4), 38.9 (C-5), 37.9 (C-6), 26.9 (C-7), 44.3 (C-8),
37.9 (C-9), 54.4 (C-10), 36.3 C-11), 35.5 (C-12), 71.1
(C-13), 42.6 (C-14), 26.6 (C-17), 11.6 (C-18), 31.7
(C-19), 13.9 (C-20). VA_F-¥dhs b5 ek —ax,
W% et & 6 h (55,8595 ,10R)-3,135 -
dihydroxy-15,16-dinordolabr-3-en-2-one , 1 % AN
tagalsin P.

WEY 7. HIEOFERIRY . ESI-MS m/z:
355.10 [M+Na]", 331.19 [M—H] , 7+ N
CaoH2504. 'H-NMR (400 MHz, MeOD) 8: 6.15 (1H,
brs, H-18a), 5.41 (1H, brs, H-18b), 6.11 (1H, d, J=6.8
Hz, H-1), 4.41 (2H, s, H-16), 2.23 (1H, dt, J = 14.4,
3.0 Hz, H-60), 2.10 (1H, d, J = 6.8 Hz, H-10), 1.26
(3H, s, H-17), 1.11 (3H, s, H-19), 0.62 (3H, s, H-20),
1.77 (1H, ddd, J = 14.4, 4.4, 2.7 Hz, H-12a), 1.56 (1H,
m, H-6p), 1.53 (1H, m, H-12B), 1.46 (1H, m, H-11a),
1.42 (1H, m, H-8), 1.42 (1H, m, H-140), 1.38 (1H, m,
H-7B), 1.32 (1H, m, H-11p), 1.21 (1H, m, H-14p);

BC-NMR (100 MHz, MeOD) &: 119.4 (C-1), 151.5
(C-2), 186.4 (C-3), 149.8 (C-4), 42.1 (C-5), 37.4
(C-6), 26.5 (C-7), 41.2 (C-8), 41.6 (C-9), 56.3 (C-10),
36.6 (C-11), 28.8 (C-12), 47.1 (C-13), 35.5 (C-14),
2163 (C-15), 64.7 (C-16), 20.7 (C-17), 118.7 (C-18),
34.3 (C-19), 12.5 (C-20). BA_b-$odh 55 Soikdion —5,
WA T N ent-5a,3,15-dioxodolabr-1,4(18)-
diene-2,16-diol,

&Y 8: AMIEA. ESI-MS m/z: 341.17 [M+
Na]’,317.28 [M—H] ", T4 C19Has040 'H-NMR
(400 MHz, CDCls) 8: 6.25 (1H, brs, H-18a), 5.41 (1H,
brs, H-18b), 6.17 (1H, d, J = 6.7 Hz, H-1), 2.19 (1H,
dt, J = 14.3, 3.0 Hz, H-6), 2.04 (1H, d, J = 6.7 Hz,
H-10), 1.30 (3H, s, H-17), 1.12 (3H, s, H-19), 0.63
(3H, s, H-20), 1.85 (1H, ddd, J = 13.6, 4.3, 4.1 Hz,
H-12a), 1.56 (1H, dt, J = 13.2, 3.0 Hz, H-110), 1.50
(1H, m, H-6B), 1.47 (1H, m, H-14a), 1.44 (1H, m,
H-8), 1.37 (1H, m, H-7p), 1.32 (1H, m, H-11p), 1.24
(1H, m, H-14p). LA %l 5 scikdis —5Y, i
WA 8 N ent-16-nor-3-oxodolabr-1,4(18)-diene-
2-0l-15-oic acid.

&Y 9: ik, ESI-MS m/z: 329.07 [M+
K], 619.14 2M+K]", 43 TN C1sHy605. 'H-NMR
(400 MHz, CDCls) d: 7.06 (1H, dd, J = 10.3, 6.0 Hz,
H-1), 6.29 (1H, d, J = 10.3 Hz, H-2), 2.19 (1H, d, J =
6.0 Hz, H-10), 3.03 (1H, d, J = 6.3 Hz, H-18a), 3.05
(1H, d, J = 6.3 Hz, H-18b), 1.30 (3H, s, H-17), 1.18
(3H, s, H-19), 0.82 (3H, s, H-20), 1.63 (1H, m, H-6a),
1.31 (1H, m, H-8), 1.64 (1H, m, H-12B), 1.59 (1H, m,
H-6p), 1.64 (1H, m, H-12a), 1.69 (1H, m, H-1la),
1.47 (1H, m, H-140), 1.34 (1H, m, H-7a), 1.25 (1H,
m, H-7B), 1.35 (1H, m, H-11p), 1.43 (1H, m, H-14p);
BC-NMR (100 MHz, CDCLy) é: 150.6 (C-1), 130.5
(C-2), 195.2 (C-3), 61.5 (C-4), 38.9 (C-5), 35.7 (C-6),
27.4 (C-7), 43.2 (C-8), 36.9 (C-9), 58.1 (C-10), 37.2
(C-11), 32.0 (C-12), 71.0 (C-13), 43.1 (C-14), 26.8
(C-17), 55.3 (C-18), 29.3 (C-19), 13.4 (C-20). LA %
o 5 ocwkaE — 5™, W%t aw 9N
(55°,85°,95",10R")-13S"-hydroxy-4S",18-epoxy-15,16-
dinordolabr-1-en-3-one, {44 4 tagalsin W

&Y 10: FEEEHMIRY . ESI-MS m/z:
317.21 [M+H]", 4 34 CyHas05. 'H-NMR (400
MHz, CDCly) 6: 6.95 (1H, dd, J = 10.3, 6.2 Hz, H-1),
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6.29 (1H, d, J = 10.3 Hz, H-2), 6.15 (1H, brs, H-18a),
5.32 (1H, brs, H-18b), 4.38 (2H, s, H-16), 2.04 (1H, d,
J = 6.2 Hz, H-10), 1.26 (3H, s, H-17), 1.10 (3H, s,
H-19), 0.68 (3H, s, H-20), 1.76 (1H, ddd, J = 14.3,
4.3, 3.0 Hz, H-12a), 1.50 (1H, m, H-8), 1.56 (1H, m,
H-110)1.42 (1H, m, H-12p), 1.45 (1H, m, H-6pB), 2.23
(1H, m, H-6a), 1.59 (1H, m, H-14a), 1.35 (1H, m,
H-7a), 1.24 (1H, m, H-7p), 1.43 (1H, m, H-11p), 1.30
(1H, m, H-14B); "“C-NMR (100 MHz, CDCl;) &
149.4 (C-1), 130.8 (C-2), 188.9 (C-3), 149.9 (C-4),
40.7 (C-5), 36.3 (C-6), 25.3 (C-7), 40.6 (C-8), 39.9
(C-9), 57.3 (C-10), 34.6 (C-11), 27.8 (C-12), 45.7
(C-13), 35.5 (C-14), 215.1 (C-15), 64.0 (C-16), 20.6
(C-17), 117.7 (C-18), 33.6 (C-19), 12.2 (C-20). LA L
s b ok -8, s e 10
(55°,85",9S",10R",135")-16-hydroxydolabr-1,4(18)-diene-
3,15-dione, {+44°A tagalsin Vo

&y 11: AtlEgk, ESI-MS m/z: 273.26 [M—
H], 57121 [2M+Na]", 4> T4 CigHy0; 0
'H-NMR (400 MHz, CDCl;) 0: 6.94 (1H, dd, J=10.3,
6.2 Hz, H-1), 6.24 (1H, d, /= 10.3 Hz, H-2), 6.12 (1H,
brs, H-18a), 5.31 (1H, brs, H-18b), 2.19 (1H, d, J =
14.1 Hz, H-60), 1.97 (1H, d, J = 6.2 Hz, H-10), 1.28
(3H, s, H-17), 1.07 (3H, s, H-19), 0.68 (3H, s, H-20),
1.70 (1H, m, H-12a), 1.60 (1H, m, H-11a), 1.52 (1H,
m, H-12B), 1.58 (1H, m, H-6B), 1.42 (1H, m, H-8),
1.44 (1H, m, H-7a), 1.23 (1H, m, H-7p), 1.33 (1H, m,
H-11p), 1.40 (1H, m, H-14B). L ¥k 5 kR
— 5, s E S 11k (55,857,9S,10RY)-
135 -hydroxy-15,16-dinordolabr-1,4(18)-diene-3-one,
1844 tagalsin Q.
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