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Abstract: Objective To investigate the chemical constitutes of Subergorgia suberosa from South China Sea. Methods We carried
out the chemical separation of EtOH extract of S. suberosa based on the chromatographic techniques such as medium pressure
preparative chromatography, silica, sephadex LH-20, ODS column chromatography, and preparative thin layer chromatography (PTLC).
The NMR and MS spectroscopic techniques, together with comparison with literature data, were used for structural elucidation of
compounds. Results Fourteen compounds including sesquiterpenes and steroids were isolated from S. suberosa. These compounds
were identified as subergorgic acid methyl ester (1), 2B-hydroxy subergorgic acid methyl ester (2), subergorgic acid (3), suberosenol A
(4), suberosenol B (5), suberosenone (6), suberosanone (7), 3p-hydroxy-5p-pregnan-20-one (8), 3B-hydroxy-5Sa-pregnan-20-one (9),
3a-hydroxy-5B-pregnan-20-one (10), pregnan-4-ene-3,20-dione (11), 3B-hydroxy-pregnan-5-ene-20-one (12), cholesterol (13), and
5a,8a-epidioxyergosta-6,22-dien-3p3-ol (14), respectively. Conclusion Compounds 5 and 10 are isolated from the family
Subergorgiidae for the first time. Compound 14 is isolated from S. suberosa for the first time.
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M Jii X K903 ) Subergorgia suberosa (Pallas)
J& T 83 39 B} ( Subergorgiidae ) %4 3 15 &
Subergorgia (Pallas) 4, fEIRER NI R
St e o 2 R S e SRS 2 ) e A B 34
W DL AL G PSSR . 0 e A B B e A
R S S S i N 1541 71 i SN V1V B3 B2
Fef3Rpg ge =l AP . PrisH. P
PR ) AR o ) 6 e A E R
ZA e, 9, 11-JF I S B RS 2 F0 55k (S 2R

IR
13 H,
.
9 0 M ")
¢ -coors G
3 K
5 15 ;
2y Ry R o
R, R, R
1 =0 Me 4 p-OH
2 B-OH Me 5 0-OH
3 =0 H 6 =0

12 13

ey, BAVURE. PURENE. JiR. PiR.

PSR b OBOE G M S AR i T o TR
N IR0 i A 38 ) s A P B, AR TR AL T e
A0 s RN AL, 2 o B R A, SR & A
AR T BOS O i HCHIII I ) L SR U 2y B
RETAMEERE T SR E Y (E1D, 3%
7€ Nsubergorgic acid methyl ester (1) 2B-hydroxy
subergorgic acid methyl ester (2). subergorgic acid (3).
suberosenol A (4). suberosenol B (5). suberosenone

1 LEY1~14 554
Fig.1 Chemical structures of compounds 1—14

(6). suberosanone (7). 3B-F&3k-5B-2% & -20- i
( 3B-hydroxy-5B-pregnan-20-one, 8). 3B-F%3E-50-
2 {§-20-f (3B-hydroxy-50- pregnan-20-one, 9). 3a-
Fa2k-5B-42 {§-20-7 (3a-hydroxy-5p- pregnan- 20-one,
10 ) . A & -4- )% -3,20- — fld ( pregnan-4-ene-
3,20-dione, 11). 3B-FHE-5-J -4 & -20-Hd (3p-
hydroxy-pregnan-5-ene-20-one , 12 ) . fH & [{F
( cholesterol , 13 ) . i A & M & B ( 50,80-
epidioxyergosta-6,22-dien-3p-ol, 14). H 1, &
Y15 A 10 JyE ONBAII R > B AR R, S
W 14 5 N s BRI B v Ay AR 3
1 X5

Bruker Avance 500 MHz i 4R4X (Bruker 2
m); I HIEAE X C615/605 (Buchi A ]);
ESI-MS 4% (£[H Waters A7 ): EYELAN
1100V-W B 78 A CH AR SR 2241
8 JEWEEEE sephadex LH-20 (Pharmacia A ) ); &
s (TCL) Rl Al kR =] &4 (20
emX20 cmX0.05 cm, FHHBEFELT) D gt

AR CRETE FAEMN TARAFD.,

0] st BATI B B T 2010 4 4 H AE R4 =0
448 B LIS 10 m AKIRACREEFE. &
FE R 7 ot B AT 9 P e AT 9 48 5 D I s K
Wi 3 Subergorgia suberosa (Pallas). FF fh by A
(LSH-201003) HLAFHCT ri B B 27 B B g i 9T
P AR BRI = .
2 ERESE

M XA BT R JS ) 95% L BRR AR 3 1K,
FER 3 do GFFIRIGE, % [FIR B TNk
B, AOIAE 3K, GIFEERGE, JE R,
BREAGRERY) 70.2 go EATEBE P ERER A
B s, H A HMEE-BEEE B (100 © 0—~0 © 100)
HATEREE RN, 193] 6 N (F1I~F6). wEiH:
kB F1, I ChE-BERR OB (100 1 0—>20 © 80)
BEE VS 6 AN (F1L1~F1.6), Fl.6 it
Sephadex LH-20 A (a1 it €4 5, Fai i v J2= ) % 2
i (PTLC) #il#%52EY 1 (40.6 mg). F2 &k
Fi ODS 1 (HIEE-7K 20 : 80—100 : 0) #4740 153
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B 19 M4y (F2.1~F2.19), #4145t Sephadex
LH-20 &R AT (3, S8 )5 A (03l [ 240 &,
46 PTLC #il4%, &M F2 oy BB 51L& 2
(10.3 mg). 4 (59 mg). 5 (20.4 mg). 6 (13.1 mg)
17 (282 mg). F3 &5 FHRERA: 18347 50 15,
A EE-PIEd (100 © 0—~0 : 100) HBHEE¥EML, TLC
K& 5, & IFmRA1E 6 NS (F3.1~F3.6).
F3.5 £33 Sephadex LH-20 Bl AT (i j5 153 2 N4
5y (F3.51~F3.52), ®ANHES HEd Ak,
PTLC RE 75, BmAAFEIMHAY) 8(7.6 mg).9(9.2
mg). 11 (4.0 mg). 12 (10.1 mg) 113 (2.8 mg).
F4 S eI A (i 4 55, LAED5-T R (20 @ 1—0 -
D RGHEVENAS 5 ANy (F41~F4.5), F4.2
2 sephedex LH-20 &ttt (il 5155 2 NH
F4.21 fll F4.22, F4.21 £3f ODS k. fERA: i LA
K PTLC 4 &153 814k &4 14 (16.3 mg), F4.22 &
ODS . EEf At B L&Y 3 (39.4 mg).
F4.5 i@t PTLC il &15 2654 10 (15.3 mg).
3 HEE

&Y 1: TEMRY) . ESI-MS m/z: 263.165 0
[M+H]", $RARX T EN 262. "H-NMR (500
MHz, CDCl5) d: 1.09 (3H, d, J = 6.8 Hz, H-15), 1.09
(3H, d, J = 7.5 Hz, H-12), 1.18 (3H, s, H-13), 1.76

(1H, dd, J = 11.5, 5.5 Hz, H-7p), 1.97 (1H, dd, J =
16.5, 7.5 Hz, H-3a), 2.05 (1H, brt, J= 8.0 Hz, H-5),
232 (1H, dd, J = 16.5, 6.5 Hz, H-3p), 3.00 (1H, q, J =
6.8 Hz, H-11), 3.70 (3H, s, -OMe), 6.26 (1H, s, H-9).
BC-NMR (125 MHz, CDCl;) ##E W% 1. 'H-NMR
WEE B 3 ARG SIE 0y 1184 1.09 F1 1.00).
'H-NMR 087 7155 ou 6.26, 4ie PC-NMR
W oc 149.5 (CH)- 136.9 (C) 2 M 5%, mIHENA
1 A= U B TH-NMR 15 (1 R AR5 5
i (9 3.70) F1 PC-NMR ) 2 MBS oc 164.8 T
51.3 HEMFFES COOMe FrBififE. “C-NMR il A1
DEPTI135 B[ 4s BRI EY 1 R 4 3
WAES CEHE | AR RS 3 AN H &G
T 3AMNREEBE S 2 MFWRE S 2 MR
B9 1AEEM 1 MRERES . £ ZR,
WA 5 oci o R A -8, M et a1
°A subergorgic acid methyl ester.

&y 2. LR . "H-NMR (500 MHz,
CDCls) 6: 1.04 (3H, d, J=7.0 Hz, H-12), 1.11 3H, d,
J = 7.0 Hz, H-15), 1.33 (1H, m, H-6a), 1.38 (3H, s,
H-13), 1.43 (1H, dt, J = 12.5, 3.5 Hz, H-3a), 1.58 (1H,
dt, J = 10.0, 2.5 Hz, H-6b), 1.63 (1H, m, H-5),
1.76(1H, m, H-7a), 1.81 (1H, ddd, J = 12.5, 6.0, 2.0

1 &% 1~7 89 “C-NMR (125 MHz) #iE
Table 1 '*C-NMR (125 MHz) data of compounds 1—7

A 1° 2° 3® 4 5 6" 7
1 68.4 67.9 70.1 58.4 59.1 57.8 56.9
2 217.6 76.0 220.3 46.0 49.0 452 43.9
3 49.9 45.6 49.4 39.0 37.9 41.9 40.7
4 332 39.7 345 773 76.8 208.6 220.6
5 62.7 63.6 64.3 162.7 162.2 151.8 50.0
6 283 303 29.1 104.2 107.5 115.2 8.1
7 383 40.0 39.2 17.5 17.8 17.3 17.0
8 61.6 59.1 62.8 38.2 36.9 36.4 35.7
9 149.5 153.6 150.7 26.3 26.6 26.5 26.9
10 136.9 137.0 139.0 28.1 27.9 27.9 283
11 51.9 50.6 53.3 493 49.7 49.7 49.7
12 19.9 20.4 20.0 55.6 55.0 543 47.7
13 235 223 24.1 39.1 39.6 40.2 39.2
14 164.8 165.5 167.8 26.9 26.9 27.0 27.0
15 17.8 17.5 183 35.1 34.8 35.0 343
-OMe 513 513

YYD CDCly; P74 CD;0D

# data were determined in CDCls; ® data were determined in CD;0D
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Hz, H-3p), 1.93 (1H, dd, J = 12.0, 3.5 Hz, H-4), 1.96
(1H, m, H-7b), 3.73 (3H, s, -OMe), 2.68 (1H, q, J =
7.0 Hz, H-11), 4.37 (1H, brs, H-2), 6.43 (1H, s, H-9);
PC-NMR (125 MHz, CDCly) ¥ W% 1. RELE
WA S SR g AR S S, YRS HENZE D
2 5 1 GHAEEL I b R s . 5 EY
1 KR LR T ol A, AL &9 2 19 "TH-NMR 1%
I 1 AR B 5y 4.37, BC-NMR BB RS
SHEZ T 1 NEERPERES (6c76.0). £F
B SCHR, A% RS KR S SckaoE B3, M e
&%) 2 2N 2B-hydroxy subergorgic acid methyl ester.

A 3: ORI CHEE . 'H-NMR (500
MHz, CD;OD) d: 1.10 (3H, d, J = 7.0 Hz, H-15), 1.19
(3H, s, H-13), 1.65~1.82 (5H, m, H-4, 6, 7), 1.14
(3H, d, J = 6.5 Hz, H-12), 2.09 (1H, dd, J = 16.5,
12.5 Hz, H-3a), 2.13 (1H, dd, J = 9.0, 6.5 Hz, H-5),
2.33 (1H, dd, J = 17.0, 7.0 Hz, H-3p), 3.01 (1H, q, J =
7.0 Hz, H-11), 6.30 (1H, s, H-9); *C-NMR (125 MHz,
CD;OD) ¥ £ 1. FiRBIEE R, WEW3 5
1 ARML ORI EIGE A G . 4RiM, "H-NMR Al
PC-NMR S~ b &4 3 %A FAaIE . G2 Sk,
Pt 5 o oE A — 5, Mt AY 3
“A subergorgic acid.

&Y 4: AEKHAK. 'HNMR (500 MHz,
CDCly) 6: 0.87 (3H, d, J = 6.5 Hz, H-7), 1.10 (3H, s,
H-14), 1.19 (3H, s, H-15), 1.24 (1H, m, H-90), 1.46
(1H, dt, J = 11.0, 2.5 Hz, H-10a), 1.61 (1H, brd,
H-10p), 1.79 (1H, m, H-11), 1.78 (1H, d, J = 12.0 Hz,
H-12a), 1.82 (1H, d, J = 12.0 Hz, H-12p), 1.81 (1H,
m, H-3p), 1.95 (1H, dt, J = 11.0, 7.0 Hz, H-2), 1.98
(1H, m, H-8), 2.02 (1H, m, H-9B), 2.14 (1H, dt, J =
11.5, 6.5 Hz, H-30), 4.29 (1H, m, H-4), 4.78 (1H, d,
J = 2.5 Hz, H-6a), 5.05 (1H, d, J = 2.5 Hz, H-6b);
C-NMR (125 MHz, CDCls) #4803 1. & Tk
R, PR S ockE A s, MRS
¥ 4 ;4 suberosenol A

&Y 5. At AK. 'HINMR (500 MHz,
CDCl3) 6: 0.95 (3H, d, J = 7.0 Hz, H-7), 1.10 (3H, s,
H-14), 1.16 (3H, s, H-15), 1.28 (1H, m, H-90), 1.49
(1H, m, H-100), 1.57 (1H, d, J = 14.0 Hz, H-12p),
1.61 (1H, m, H-10p), 1.66 (1H, d, J = 14.0 Hz,
H-120), 1.78 (1H, ddd, J = 13.5, 7.5, 4.0 Hz, H-30),
1.78 (1H, m, H-11), 2.01 (2H, m, H-8, 9p), 2.07 (1H,

ddd, J = 13.5, 7.0, 4.5 Hz, H-3B), 2.38 (1H, dd, J =
11.5, 7.5 Hz, H-2), 4.56 (1H, d, J = 5.5 Hz, H-4), 4.78
(1H, s, H-6b), 5.17 (1H, s, H-6a); “C-NMR (125
MHz, CDCly) ¥ W4 1. 285Gk, Jitddi S
SCHRARIE B, S EAL A 5 N suberosenol B

WwEm 6: TLtmikY. '"H-NMR (500 MHz,
CDCLy) 6: 0.90 3H, d, J = 7.0 Hz, H-7), 1.17 (3H, s,
H-14), 1.34 (1H, ddd, J = 13.0, 5.5, 1.0 Hz, H-90),
1.21 3H, s, H-15), 1.60 (1H, m, H-10a), 1.70 (1H, d,
J = 14.5 Hz, H-12b), 1.70 (1H, m, H-10p), 1.81 (1H,
d, J=14.5 Hz, H-12a), 1.89 (1H, brs, H-11), 2.08 (1H,
m, H-9p), 2.14 (2H, m, H-8), 2.32 (1H, t, J = 11.5 Hz,
H-2), 2.46 (1H, dd, J = 19.0, 9.5 Hz, H-30), 2.67 (1H,
dd, J =19.0, 11.5 Hz, H-3p), 4.99 (1H, d, J = 1.1 Hz,
H-6b), 5.97 (1H, d, J= 1.1 Hz, H-6a); 'C-NMR (125
MHz, CDClsy) $¥8 W3 1. L&k, il
5 EkiEREA -, WS ELEY 6 N
suberosenone.

& 7. TEMRY. "H-.NMR (500 MHz,
CDCly) 6: 0.88 (3H, d, J = 7.0 Hz, H-6), 1.02 (3H, d,
J = 7.0 Hz, H-7), 1.08 (3H, s, H-14), 1.13 (3H, s,
H-15), 1.32 (1H, m, H-90), 1.33 (1H, d, J = 14.5 Hz,
H-12a), 1.39 (1H, d, J = 14.5 Hz, H-12B), 1.61 (1H,
ddd, J = 13.0, 6.0, 2.5 Hz, H-10a), 1.65 (1H, m,
H-10B), 1.75 (1H, brt, J = 3.0 Hz, H-11), 1.88 (1H, m,
H-8), 2.05 (1H, m, H-9p), 2.34 (1H, dd, J = 7.5, 1.5
Hz, H-3p), 2.37 (1H, m, H-2), 2.39 (1H, q, J = 6.8 Hz,
H-5), 2.46 (1H, dd, J = 7.5, 1.5 Hz, H-30); "C-NMR
(125 MHz, CDCly) 5 W& 1. SRSk, 2k
o 5 oScdoE A g, M e s 1 oA
suberosanone.

&Y 8. Ak K. 'TH-NMR (500 MHz,
CDCl3) 6: 0.60 (3H, s, H-18), 0.96 (3H, s, H-19), 2.11
(3H, s, H-21), 2.52 (1H, t, J = 9.0 Hz, H-17), 4.12
(1H, brs, H-3); "*C-NMR (125 MHz, CDCl3) ¥4 I,
® 2. KR, MRS SoitaaE — 80,
WS B EY) 8 N 3B-FRHE-5B-47 (5 -20- i .

& 9: Ak A. 'HNMR (500 MHz,
CDCly) &: 0.80 (3H, s, H-19), 0.62 (3H, s, H-18), 2.10
(3H, s, H-21), 2.52 (1H, t, J = 8.0 Hz, H-17), 3.53
(1H, m, H-3); “C-NMR (125 MHz, CDCl3) %u#i I,
® 2. VLGRS A 8 AL, WIBHENIL
EW 9 N R E Y. SO, el
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#2 &4 8~14 19 PC-NMR (125 MHz, CDCl;) i
Table 2 '"*C-NMR (125 MHz, CDCl;) data of compounds 8—14

30A 8 9 10 1 12 13 14
1 27.9 37.2 36.2 35.7 38.9 37.2 342
2 26.3 32.1 30.3 34.0 31.3 31.7 30.0
3 67.1 71.4 71.4 199.6 71.8 71.7 66.7
4 33.5 39.1 35.3 124.0 37.5 423 36.9
5 36.5 44.8 403 171.0 140.6 140.2 82.3
6 26.5 28.6 26.3 31.9 121.5 121.7 135.2
7 30.0 31.9 27.0 32.8 31.8 31.7 130.9
8 35.7 31.5 35.7 35.6 31.7 31.8 79.9
9 39.8 54.0 41.9 53.7 54.5 50.1 51.6
10 35.2 35.5 34.5 38.7 36.3 36.2 37.1
11 21.1 213 20.7 21.0 21.1 21.0 23.4
12 39.3 38.7 39.1 38.6 38.2 39.7 39.2
13 44.4 442 44.2 44.0 443 43.1 44.6
14 56.9 56.7 56.6 56.6 56.8 56.7 51.7
15 24.4 24.6 243 24.4 24.6 242 20.8
16 22.9 22.9 228 22.9 22.7 28.3 28.8
17 64.0 63.9 63.7 63.8 63.9 56.1 56.2
18 13.5 123 13.3 13.5 13.7 12.0 12.7
19 23.9 13.5 232 17.4 19.5 193 18.1
20 209.7 209.9 209.7 209.4 209.7 35.8 39.8
21 31.6 31.6 31.4 31.5 31.5 18.7 20.9
22 35.7 135.2
23 23.8 132.4
24 39.4 43.0
25 29.0 33.2
26 229 19.6
27 23.1 20.3
28 17.9

SCHRIREREA—F), e A 9 N 3 -5a-
241 85 -20-

& 10 Ak K. '"H-NMR (500 MHz,
CDCly) 6: 0.55 (3H, s, H-18), 0.88 (3H, s, H-19), 2.07
(3H, s, H-21), 2.49 (1H, t, J = 9.0 Hz, H-17), 3.60
(1H, m, H-3); "“C-NMR (125 MHz, CDCl;) %4 I,
* 2. U ERZREEE S E 8 19 ML, WIEH
Witk 59 10 N2 S B & . KA R SCk, B
R A SRR E — B0, SR A ) 10 8 3a-
FRHE-5B-27 (5 -20-H .

& 1 A@E A, 'TH-NMR (500 MHz,

CDCly) &: 0.67 (3H, s, H-18), 1.18 (3H, s, H-19), 2.12
(3H, s, H-21), 2.53 (1H, t, J = 9.0 Hz, H-17), 5.73
(1H, s, H-4); "C-NMR (125 MHz, CDCl3) %4 W%
2. "H-NMR %37 XA 1 A HIEFR T155 0n 5.73,
ZE4r BC-NMR 3 #1 DEPT 35 1% oc 171.0 F1 124.0 &b
SESHENA 1A =BUR IR B 7E PC-NMR i
AILAWERE] 2 MRS S (6 209.4 F1199.6). HR A
W AV RE S S HENAL &2 11 N2 S e 3 &,
LR SCHR, %R S SRR A — g,
W ENEY) 11 N5 8 -4-4%5-3,20- .

wEY 12: AGKHAE. 'H-NMR (500 MHz,
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CDCly) 6: 0.59 (3H, s, H-18), 1.00 (3H, s, H-19), 2.12
(3H, s, H-21), 2.52 (1H, t, J = 8.0 Hz, H-17), 3.59
(1H, m, H-3), 5.34 (1H, brs, H-6); “C-NMR (125
MHz, CDCL) W3 2. SRR 1 HI Wi ik &4 12
N KR A . RS TH-NMR % R R 1
(0n 5.34) 1 PC-NMR ¥ ¢ 140.6 F1 121.5 {55,
MAED) 12 G 1 R B KBTSk, HiE
Ml 5 ScmvioE — 5, M e A 12 M 3B-
F A5 - 42 8-20-B .

A 13: Ttk 5 (BEIR 1% - 'H-NMR (500
MHz, CDCl3) 8: 0.68 (3H, s, H-18), 0.80~0.90 (6H,
H-26, 27), 0.92 (3H, d, J = 5.2 Hz, H-21), 1.01 (3H, s,
H-19), 3.53 (1H, m, H-3), 5.34 (1H, d, J = 3.5 Hz,
H-6). 'H-NMR i o[ 225 5 MR 755 (0n
1.01, 0.92, 0.80~0.90 11 0.68). 1 ML EIEFH 755
O 3.53« 1 MER 155 on 5.34. M "H-NMR {5
SAMHERL A 13 SRR A, TH-NMR #3550
BRI IEIEA — U B 13 R {58 A X B 7E
TLC #RH) Rf {EAHF, BifRA RS a—r, JA
S RS RIS S A TR, WEEhEY 13
JoNH S BE

A 14: Tk (BERR 2,158 . 'H-NMR (500
MHz, CDCl;) J: 0.80 (3H, d, J = 7.0 Hz, H-26), 0.81
(3H, s, H-18), 0.83 3H, d, J = 6.5 Hz, H-27), 0.88
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