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Abstract: The crude Et,0 extract of soft coral Sarcophyton glaucum, collected off the Xisha, the South China
Sea, were investigated. A new cembrane-type diterpenoid, namely 15-dehydroxy-sarcophytrol D (1), together with
twenty-five known compounds, namely ximaoglaucumin C (2), (115,12S,1E,3E,7E)-11,12-epoxycembra-1,3,7-triene
(3), sarcophytol W (4), cembrene (5), sarcophytol B (6), sarcophytol K (7), sarcophytol J (8), pentaene-cembrene
(9), sarcophytol E (10), (+)-marasol (11), (2S)-sarcophytoninsarcophytoxide (12), (-)-17-hydroxydeepoxysarcophy-
toxide (13), (+)-sarcophytoxide (14), 13-acetoxysarcophytoxide (15), bophynin B (16), 16-oxosarcophytoxide E
(17), sarcophinone (18), 7a-8f-dihydroxydeepoxysarcophine (19), (+)-sarcophine (20), 14-dehydroxy-sarcophytol
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L (21), sarcophytol L (22), 13a-hydroxy-sarcophytol L (23), trocheliophol C (24), trocheliophol E (25) and troche-
liophol L (26), were isolated and purified by comprehensive chromatography methods of silica gel column, Sepha-

dex LH-20 gel column, TLC, and semi-preparative high-performance liquid chromatography (HPLC). In anti-

inflammatory bioassay, compound 4 exhibited inhibitory effects on lipopolysaccharide (LPS)-induced inflammatory

responses in BV-2 microglial cells.

Key words: soft coral; Sarcophyton glaucum; diterpenoid; 15-dehydroxy-sarcophytol D; anti-inflammatory

activity
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14 R1=H; R2=H
15 R1=H; R2=OAC
16 R1=OAC; R2=H

21 R1=H; R2=H
22 R1=OH, R2=H

9 Ry=H; Ry=H 1
10 R,=OH; R,=OH

24 R1=ﬂ-OH; R2=H 26
25 R1=0{-OH; R2=OH

23 R1 =OH, R2=OH

Figure 1 The structures of compounds 1-26

Table 1 The 'H (500 MHz) and "C NMR (125 MHz) data of 1 in
CDCI,

No. ! No !

0y (mult, Jin Hz) ¢ (mult) Oy (mult, Jin Hz)  J. (mult)
1 - 148.5(s) || 11 3.08 (1H,t, 6.2) 64.2 (d)
2 597 (1H,d, 11.3) 1184 (d)| 12 - 62.4 (s)
3 5.84(1H,d, 11.3) 1204(d)| 13 1.96 (2H, m) 413 (1)
4 - 1358 (s) || 14 2.15(2H,dd, 9.3,6.5) 25.9 (1)
5 2.76 (2H, m) 414 (t) || 15 2.32 (1H, sept, 6.9) 36.7 (d)
6 5.69 (1H, m) 125.6 (d)|| 16 1.02(3H,d, 6.9) 21.9 (q)
7 5.72 (1H, m) 1403 (d)|| 17 1.02(3H,d, 6.9) 22.0 (q)
8 - 72.8(s)|| 18 1.76 (3H, s) 18.4 (q)
9a  1.99 (1H, m) 404 (t) || 19 1.40 (3H,s) 28.8 (q)
9b  1.69 (1H, m) 20 1.23(3H,s) 16.1 (q)
102 1.93 (1H, m) 242 ()
10b  1.59 (1H, m)
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Figure 2 The 'H-"H COSY, key HMBC and NOESY correlations
of 1
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Figure 3 Four relative configurations of isomers of 1
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Figure 4 DP4+ results obtained using experimental data of 1 versus isomers 1a-1d
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Figure 5 Correlation plots of compound 1 between “C chemical shifts computed at the PCM/mPW1PW91/6-31G* level of theory and

experimental ones for 1a-1d
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%% ;. (Amersham Pharmacia Biotech, #fj #it); £ 3% 4fi i
7] (DIKMA, 3% [H), H ARG WL 735 9 7 A 4l 18 H
2R AL 20 BR A 7] DMEM (s B 55 77 0 i
2R 1f 75 (FBS)- BB & M B (Trypsin) (32 [E Gibeo 24 1));
BEME WY (MTT)-JIEZ H (LPS).Griess reagent (§% B 31
A, % Sigma A F]) A2 FIE (Sigma-Aldrich).

P FL A R Z I S. glaucum K& T 1 E 5
VEVD IR (2019 4 5 7)), T & Bl K% 2 5 IR EUR
HE, BRAORAE T b R B b i 25 W BiE 95 v 8 24
FUE R E AL E (Y5 N 19-XS-3).
1 #ES57E

FA ORI FL B N Z BN (T E 5 212.7 g) VIFF,
AT AR 7S B B 3 K, o DB S B 22 98 e 4 5 AR

FI) P W B2 B, K DA A 2 B 3 T K R T 3R Y
3R, 3 LR E 32.0 g.

CLBEAIRE (32.0 g) S RE I HE 3 (200~300 H,
A - 20 = 1001591 1-8:2-7:3—5:5, & H
fi-HEE = 9:1-8:2) B VML, 152 14 M4 73 (GA~
GM).

44 GC (6.5 g) 4t )& 4 Sephadex HL-20 FF £f i
(R ) R B AE (3 (300~400 H, A7 i ik - 2 Tk =
20:1) A4l % HPLC (LG -7K = 8:2), 5 24L&
21 (2.6 mg, #, = 28.8 min).

414> GD (3.2 g) 4 Sephadex HL-20 k- (43 (47 il k-
TR R =210 1) ATEE K (A (300~400 H,
FiE- 2T =700 1), HELEY 3 (71.1 mg) LG
Y12 (33.6 mg).

2143 GE (1.1 g) 4 Sephadex HL-20 A (il (47 ik
TR R - EE = 2010 1) EE R K (i (300~400 H
- S BE = 91 1—812) Al & HPLC (H -
K=9:1), BEHLEDS (3.2 mg, £, = 20.1 min).

417y GF (870 mg) 4 Sephadex HL-20 A3 {4 i (7
- AU - HEE =20 101) 13 394> GF1~GFe6,
GF4 2 *F- il % HPLC (4 M5-7/K =7:3), 53L& 9
(5.1 mg, t, = 11.1 min). GFSZ&RERA: G (300~400 H,
£ Bk - TN B = 1002 1—15: 1), £33 % GF5A~GF5D,
GF5B &Rk il (300~400 H., 1 BP9 ER = 40:1)
A=A £ HPLC (257K = 9:1), 152454 24 (4.9 mg,
ty = 7.5 min). GF5C £ £ HPLC (LJfE-7K = 6:4),
BELA Y11 (3.0 mg, £, = 29.6 min).

H 4 GH (365.5 mg) £ hE [ 41 €03 (300~400 H,
FmBE- B = 1371, f - T = 8:2) A %
HPLC (& E-7K =5:5), H 24514 2.0 mg, ¢, =
42.2 min),

2H ) GI (3.3 g) & Sephadex HL-20 A 23 (471
k- S - = 2010 )RR A (B (300~400
H, £ k- = 40:1—7:3) A2 % HPLC (20—
K=6:4), BLED2 (2.7 mg, t, = 50.3 min) ALY
4 (3.7 mg, t, = 23.1 min)o,

H.5r GJ (2.0 g) £ Sephadex HL-20 % A i (73
Pk — & e -HEE = 2:1:1) 824 GI1~GJ7, G4 &
RE R FE (03 (300~400 B, AilEk- & HF i =5:5—
3:7—2:8) 153 3| GI4A~GJ40. G4l 4 fik: e A 4 i
(300~400 H, Ariflt-TARR = 13:1) 53265476 (10.0 mg).
GJAL % Sephadex HL-20 #F 43 (= S H k) Ak Jie A%
3 (300~400 H, Al EE-AE = 12:19:1-6:4)
3% GI4L1A~GJ4L1J. GI4L1D &G (300~
400 H, A EE-TA B = 121 1—11:1) A1) % HPLC
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(FmE-K =7:3), 14214 &%) 18 (1.2 mg, £, = 19.4 min)
ALk 44120 (4.3 mg, 1, = 16.5 min). GJ4L1H £
#% HPLC (HEE-7K =3:1), 52L& 19 (5.6 mg, 1, =
6.5 min). GJ4N £ fik [l F: (13 (300~400 B, A i ik -
PR = 12:1) F12H) 4 HPLC (FREE-/K = 8:2), 1534k
A W15 (1.6 mg, ¢, = 8.4 min) FMLEY16 (0.7 mg, ¢, =
11.0 min). GJ6 £ HE R AE 11 (300~400 H, 1 i k-
Pl = 12:1—9:1) 15 5] GI6E 1 GI6F. GI6E 4 i ik
FE 3 (300~400 H, £ k- B =701, A1 BE- 7
fill = 8:1) A1 % HPLC (ZM5-/K = 11:9), 5 E{L &
Y17 (1.7 mg, t, = 14.7 min). GJ6F £ LA (1% (300~
400 H, A Bk - B = 7: 1>4: 1) 15 3 GJ6F4B F
GJ6F4D. GJ6F4B £ -1l % HPLC (HEE-7/K = 8:2), 15
FMb&123 (3.7 mg, £, = 16.0 min) F{L 54726 (1.8 mg,
t, = 14.3 min). GJ6F4D £ -] % HPLC (H iE-7/K =
7:3—9:1), 52L& 25 (4.7 mg, t, = 11.4 min).

#H4> GL (920 mg) £ 0 AT 3% (300~400 H) 15
F 5> GL1~GL7. GL2 & HEfGH: it (300~400 H,
A ) A %% HPLC (5K = 6:4), B 28L &
Y7 (3.5mg, t,=37.9 min). GLS5ZRERFEHE (300~
400 H, £1iiliF- 28k = 812713, Ak Z 1 = 8:2)
53] GL5B1~GL5B6. GL5B1 %4 ¥4 HPLC (/7 -
K =22:3), B EMLEYS8 (1.0 mg, t, = 12.4 min).
GL5B4 2 1k JI) KE (51 (300~400 H , 1 3 k- 2 ik =
7:3) Al 2 HPLC (47K = 13:7), 52 &1
(2.0 mg, t, =21.1 min).

H%r GM (971.3 mg) £ Sephadex HL-20 ki (£1
- A - F I = 2010 1) AR JRORE €13 (300~
400 H, £ fF- 2.0k = 8:2—7:3) 143 GM5A~GMS5G.
GMSE £ -1l % HPLC (FBE-/K = 8:2), 2L &
13 (3.1 mg, t, = 24.0 min). GMS5F % Sephadex HL-20
FE B3 (= & B) i A 1 (300~400 H, £ i
fik— Y B = 401 1) F1P ] % HPLC (HEE-/K = 8:2), 13
Fk 4422 (0.8 mg, t, = 14.2 min) f110 (1.6 mg, ¢, =

22.7 min).
2 FEHETE

WEWL EEERY, [ o]y -72.5 (¢ 0.20, CHCL);
UV (MeOH) 4, (log €) 250.0 (2.93) nm; IR (v, ) 3 440.

2959.2925.2 871.1 7271 465.1 383.1 260.1 075.
1028.979 cm™. 'H NMR M1 °C NMR ¥ #i /. % 1. HR-
ESI-MS [M+H]" m/z: 305.248 1 (it 51f 305.247 5), %
¥ﬁ C20H3202°

T Ak & P 1 e AR 23 0 A [a]y +80.3 (¢ 0.20,
CHCL,) (2), [a], +104.1 (c 0.10, CHCL,) (3), [a], +67.4
(c 0.35, CHCL,) (4), [a], +39.7 (c 0.30, CHCL,) (5), [a],

+162.3 (¢ 0.99, CHCL,) (6), [a], —27.3 (¢ 0.35, CHCI,)
(7), [a], ~18.7 (¢ 0.50, CHCL,) (9), [a], +235.4 (¢ 0.12,
CHCI,) (10), [a], +54.6 (¢ 0.30, CHCL,) (11), [a], +231.2
(¢ 1.12, CHCL,) (12), [a],, +68.7 (¢ 0.30, CHCL,) (13), [a],,
+238.4 (¢ 0.18, CHCL,) (14), [a], +138.5 (¢ 0.16, CHCL,)
(15), [a], +85.0 (¢ 0.05, CHCL,) (16), [a], +112.6 (¢ 0.15,
CHCI,) (17), [a], +107.8 (¢ 0.12, CHCL,) (18), [a], +71.0
(¢ 0.54, CHCL,) (19), [a], +148.1 (c 0.43, CHCL) (20),
[a], +3.0 (¢ 0.05, CHCL,) (21), [o], ~117.6 (¢ 0.07, CHCI,)
(22), [0, ~130.2 (¢ 0.36, CHCL,) (23), [0, ~151.8 (¢ 0.20,
CHCL,) (24), [a], —66.6 (c 0.45, CHCL,) (25), [a], —293.6
(¢ 0.17, CHCL,) (26)-
3 HEHS

T EIE S DP4+3E A 77 15, K A Macromodel
WAE L FFERI& 2 FE AL E (MMCC) . MM2* 77 3%
AT R R, 152 07 &K RE &= N 21.0 kI mol”!
(5.02 keal-mol™) ¥& [l 4 1) Bt A 14 508 Tt — 2P 191t
. SRR B3LYP/6-311G(d,p), 4R 5 H GIAO
75 :AE PCM/mPW 1PW91/6-31G* /K- b 34T B i 5 %
HTHE (o). THELFT R 34 Gaussian 09, PC {2
Rt B IR 2 P .

Table 2 "*C NMR calculations for compound 1

No. la 1b 1c 1d
1 146.98 147.20 146.80 147.39
2 119.62 119.09 119.53 119.64
3 121.91 121.17 121.43 120.77
4 136.97 137.19 136.70 137.89
5 40.56 41.80 40.58 40.82
6 125.28 125.30 125.12 124.89
7 140.55 140.13 141.48 140.32
8 73.94 74.06 73.62 74.96
9 40.76 40.22 40.22 39.80
10 25.40 23.45 23.39 25.79
11 63.46 62.79 63.44 60.84
12 61.19 62.05 62.02 61.83
13 33.67 38.51 34.04 38.02
14 27.54 28.92 27.54 29.09
15 37.67 34.70 37.44 33.95
16 20.56 22.09 20.78 23.10
17 21.35 21.10 21.78 20.82
18 18.05 17.98 18.33 18.11
19 27.35 29.81 28.86 28.68
20 22.69 18.02 22.47 18.83

4 MREYEMENR

4.1 EMHEBRSMERIE H I FIEIRK (100%) 7%
ARAL B ZE IR 9 20 mmol L T UK A R A7 % FH, S8 i
FH DMEM g 8 55 77 W B 42 200 pmol-L'. BV-2 4l
280.25% R A BRNAGSS, 8T 10% FBS [ DMEM
RS R AR T 1.25% 10N 4l (L 100 pL)



e R TUYDFL A A ZE BB o A 2 B B R R © 74T -

T 96 FLA, B T 5% CO, 137 °CHH IR £ 72 F
FR 9% 24 h 5, F  AL 0 8 TR A e R 5 10% FBS
() DMEM g B 55 720 Ak & I 45 29 730 I N A R
A (BEFL 10 pL), IEF XA I & 10% BG4 ik
DMEM 7= #5585 77 (R L 10 pL) 4k4: 5595 24 h )5,
A5 mg-mL" MTT (%541 10 pL), #4736 40 f 4e €1, R
HAZEF AN 3 h)E, 7RI, MA
DMSO (£34L 100 pL) ¥ fi#, IFAERRRML EIRFEALT 2 78
IRV RR, BE G TE 490 nm Y%K I E ODfE. 2 HAH
FFLINA 100 uL DMSO, I LA 2 30H 5 5% 21 i 40 i
G

H HLAF T 3 (%) = (ODH  payien ~ OD g ) /

(OD A sy ~ ODHLi) ¥ 100%.
42 WEMIMAFEMIRX  BV-240 LA =T+ 2%10°
AN BT 96 FLEF IR B (AL 100 pL), B T &
5% CO, 1) 37 *CIHIR BT T HE N B 77 24 h 5B & AL I35 9%
T )45 BT 55 10% iR 4 1LY ) DMEM e B 45 772 K
TE 25 245 20 7 N AR REVR B B A AL & 4 (B:AL 10 pL),
E 0 IECZH A I 22 B A AN ZH N & 10% fig 4 I 3
DMEM {5 B 55 32 0 (B 4L 10 pL). Bl 5 7846 & Pl ik
M55 2 BB 4 4 3 N 0.001 mg-mL B i 2
BE (BEFL 10 pL), 1E5 5F B 200N 10 uL % 10% FBS )
DMEM = Bl 55 7 W . k8285557 24 h )i, S FLEL S0 uL
%15 50 uL Greiss 157, 2 M 15 mine £ 540 nm
1P K R W 5E OD M, i& Y — %Ak 201 b 4 il 26 1 5
& 1 — FAE (NO) JBEIR it & 43 3, IF it — Bk
g A AR

NO EBANHIZE (%) =1 - w, +w, x 100%

w AR AL AP I 4 B NO JEE R i & 4 3, w, AR
N2 B NO JEE R i B2 8.

Bt A S rE b i R A E B R IR E
(ZDYF2021SHFZ107), E X [ A F} = H & H (81991521),
W 2T A 5K SIS FE I H (SIMM2103ZZ-06) Al lk AR
W S T H (NFZX2021) 8L 8% 437 fr o BT
[ Rk 5 B b i 24 0T 7 it o 1 MR R A BRI R BT 4 2R T
975 3, 4 0 A LR A AL P IE A R R, AT T LR
T T I ARRE DG S 56 B HL B B D AR ST 1 A R AL sk
U5 A SR

e FTAK: 2 GG B A I A B AR 45 5
WIFm RS Wk Jah D) £ T SR SRR IR AR WA B R A
SCI L [ENE AR, 2580 PRI 5 ST A 1 50 B A
A5 O R AR SRR R A SO B AR 3, 37 SRR ik &
o, FEUEA SR, 2 5 RS S TAE.

FIEE S AR SCAAELEAT AT 2R PR
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