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Study on the sesterterpenoids of Dactylospongia elegans from the
South China Sea and their anti-inflammatory activities
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Abstract ; Solvent extraction,silica column chromatography ,ODS column chromatography and HPLC methods were used to i-
solate and refine compounds from the marine sponge Dactylospongia elegans from the South China Sea. The chemical struc-
tures were identified by spectroscopic analysis and comparison with the literature. From the CH, Cl, extract of D. elegans ,eight
compounds were isolated and determined as dactylospene F (1) ,scalarin (2) ,honulactone A (3) ,honulactone B (4) , honu-
lactone E (5) ,honulactone F (6) ,honulactone I (7) ,honulactone J (8). Compound 1 was a new compound and compounds
2-8 were isolated from D. elegans for the first time. All of the isolates were evaluated for their anti-inflammatory activity. The
results showed that compounds 1,3 and 4 exhibited inhibitory effects on nitric oxide production induced by lipopolysaccharide
at 10 wmol/L,with inhibition rate of 65.5% ,48.5% and 46.0% ,respectively,and showed no cytotoxicity to RAW 264.7 in
mouse macrophages.
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e PO E R R e, BT, A D
elegans T2 v 43 B 45 B (1) A% 21 il 2840 5 A X
B> AUAT /0 (9 SCHREAT T 4R3E , B Yu s K D,
elegans WA 43 B3R 2] T 5 4SBT 00 A% F s 264k
aY.

AN AR D. elegans WAL 1805 04T T
— RIS, B T RIS A AT A
ALEY, 3= & IR IR KR, IRl 2 SREA
WIEL M ERN LG .
1 #R57F=*
1.1 FEXSEERAN

Waters 1525/2996 = &0 AH €35 4% ( 56 [ Wa-
ters 2 A ) ; Bruker AV-600 %Y #% 4 2 4% {3 . Bruker
AVANCE NEO 400 JEAZ i 48 3 1%4% ( 22 [ Bruker
N 5 TLC R0 2 R Tl (IR B VL ACRE IR KA
FRAT]) s HEE . 2 (g4l 5[ Promptar 4] )
AW E e A PR ClR L IE T EE (A3 T
i, iR A ) 5 AR (B AR T
BHHABRAF) 5 WAFIH 10% FIR & 22 KIEW; /D
LA RAW 264. 7 (th E BB 2R fn Rl
WE5E Be AL P 0 ) 5 i A 1M vE (36 Hyclone 23
A, 5 : SH30406. 05) ; DMEM 5% 3 3 ( 25 [H Gibco
2] T 1812557 ) s AR A K (oM ek e iy 5 A
ABRAE]) ; ML ZEK A (db ot Z R R AR A H],
4l . =98% ,it*5: D8040) .
1.2 kiR

B HEEL D. elegans F£5F 2020 4E 3 HR H
Pl R T By, i g pl b T A R A 0 R B AR R
SCHAREETE o FEAR (G D20-3) FF0 T B IEFER
FE B
1.3 XWHZE
1.3.1 #BEHB

FHHEA (D. elegans) VIWE I, 1 £ IR 5232 361
PSS, R R AR R e 2 5 O IR, BT
PRI, Do e A A9 BRI s B bR IR & T 1.5
Lokrb, AR TP B A B 4 90 R R 4 15 3]
BB K HAR B HUT 90% 1 W BRI, 4%
PRFR B AT 25 I 3 Y, Vi i A O A 31 A T Tk
DT 5 PN AR R A2 Y ) HE e B 9 4% % 60%
FHAFRRR G R B AR I 3 IR, W4 A5 OB A5 81 —
AP LR

W AW e AR R B AT T A A (3,
A1 - ZPR SR (10021 — 121, MeOH ) #4746 B2

VRN, MRS TLC WG IFA IR AR5 7 415 A
~Go X4 C A7 RAH ODS AT (a3, B iE-/K
(40:60 —100:0) A B e, # 4l TLC & (55 Jf-AH
LA 155] 8 AN2H 43 DI ~ D8, %40 4 D3 #E47 1F 4
FER AT, Mt - LR A BR (1000 1 — 1: 1) B
VRN, MRS TLC & 8 & JF AH Ui 43 15 2] 5 A~ 4153
(D3a~D3e) ., M D3c 243 L HIEE-7K (90: 10) Rk
AR R 2 m RO AR S i S 2L A4 2(2. 1 mg,
ty =39 min) o XJA153 D4 JEATIEARAE AT (B, A
k-2 R CHR(100: 1 — 1: 1) BREE BN, il TLC
G IFARRIR 455 4 D450 (Dda ~ D4d ) 5 A
D4b 443 LLZN5-7K (75:25,0. 1% HIR ) Rvelifk 2
2 R OB S A AR B A 1(2. 0 mg, 1, = 25
min) , A Ddec 243 L) E-7K (90: 10,0. 1% H R )
VEMLAR 2 28 i3 RORAH (L 2 A 15 BE 59 3(2.3
mg,t, = 40 min) 14 (1.7 mg,t, = 46 min) , XTZH
g3 E SFAT IE AR A A (3, — 50 - FH B (1100 1
— 1 1) BAEE VR AR TLC A IFA LI 45 3]
TANHS(EL ~ET) o M\ E4 4145 DL R -7k (87: 13,
0. 1% HR ) APk i 1A 2 28 i ROROHH 233 4 Ak 75 3]
WA S5(2.2 mg,t, = 31 min) f17(1.8 mg,t, = 49
min) DA K 4H 43 Eda; 205 Eda UL 2 E-7K (75: 25,
0. 1% F R )k & 43 HPLC —yk4aifb a3k 54 6
(2.1 mg,t, = 47 min) 414> E5 L H -7k (85: 15,
0. 1% HR) M PE ik R & 8 U A (% 15 21k &
¥ 8(3.2 mg,t; = 52 min) ,
1.3.2 AEwne
1.3.2.1 iz

W/ INELE 40 L RAW 264. 7 40 HH & 10% Hr
AR I L 100 U/mL 75 55 % A1 100 pg/mL 558
Z 1 DMEM 584 15 35 315 5% ,37 °C,5% CO, 1555
FE R 2 NS 2R3k 85% LA L EHEAR, A Kok A
R4 4 T S e oY
1.3.2.2  NO A=z gl il 280

FJH Griess ¥ KAk & W4T g 245 LPS % S
NEREEAH I RAW 264. 7 2 NO B 514 0 1l E
FHo SPEUER B RAW 264.7 401 5 x 10* 4~/
FLAY %5 BE 4RI 2] 96 fLAR 1, B3 fL 100 wL, Jfi% LPS
H 2 X R NS 2520 . T A MO BE F5 , LPS 2 Jn
A LPS(1 pg/mL) , 25 X BB FLIMA 0.1 pL )
DMSO, 242520 A 10 pumol/L FafRAk-&4),37 °C i
F 1 hJa, A LPS(1 pg/mL)  4KEEE SR 24 h; it
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100 wL 400 B35, 5 100 wL Griess 3257 SE A FIR
A, ZEHEIFE 10 min, it R4 FLFE 540 nm b I
JEMH (OD fH) . AKX MHl & = (0Dyy, -
OD,.;)/ (0D — OD....) x100% , 758 NO A g
il %
1.3.2.3  ZfiE ok

AT CCK-8 3 2 b £ Wy 5F 41 it 348 5 1)
M), YSCHR 100 WL 20 B35 W H F I E NO B Bk
J& 4% 10 pL 1y CCK8 M A &AL ,37 CIEF 1
h 5 {8 FHEEARAXAE 450 nm J% K Abi0 44 FL Y
MR

2 LHER
2.1 EYNEHEE

HEWM1 RO GHIRY (MeOH), [a ]} +
104.4 (¢ 0.30,MeOH) ,UV(MeOH) (log &) A,,, 224
(4.64) ;IR (KBr)p,, 3 369.2 962 .2 921 .2 8581
743 1 648 1 451 .1 377 .1 337 .1 134 737 647 .611
em” ; HR-EI-MS: m/z 404. 315 5 [M + NH,]"
(caled for C,sH,,NO, ,404.315 9) ,454"'H NMR . °C
NMR F1 DEPT & B 1 2 Ho o3 208 C,sHy 05,31
HAMBRIE S 7, TR 3% /8 THRHE(3 369 em™ ) Fifk
BRIE(1 743 em™ ) BUSRIRISIGE . RERERCR DL 1.

*1 &1 8 HNMR F"”C NMR ##3 (400 %1 100 MHz,CDCI, )

Table 1 'H NMR F1"”C NMR data for compound 1 (400 and 100 MHz,CDCI, )
No. 8¢ 8,1 (J in Hz) No. Se 84 (J in Hz)
1 118.6,d 5.42,1(5.4) 14 116.9,d 5.79.s
2 231t 2.00,m 15 171.9,s
3 29.5,t 1.20,m;1.37,m 16 99.5,d 5.92,s
4 33.9,s 16-OH 4.68,br s
5 42.4.d 1.60,m 17 24.1,q 0.82.5
6 30.0,t 1.09,m;1.80,m 18 16.6,q 0.86,d(6.8)
7 31.5,t 1.44 ,m;1.55,m 19 23.1,q 1.03,s
8 44.5.d 1.32,m 20 392t 1.12,m;1.30,m
9 42.8,s 21 2.4,1 1.87,m
10 145.1,s 22 124.9,d 5.01,t(6.4)
1 28.2.1 1.34,m;1.90,m 23 131.8,s
12 2.6t 2.16,m 24 17.9.q 1.56.s
13 171.5,s 25 26.1,q 1.65,s

"H NMR ¥ 37 X 38 s T2 T 4 A H ks
W[8,0.82(3H,s,H-17),1.03(3H,s,H-19) ,1. 56
(3H,s,H-24),1.65(3H,s,H-25) ] .1 4~ L X i
[6,0.86(3H,d,J = 6.8 Hz,H-18) | LI K 1 PGk
A[8,4.68(1H,br s,16-0H) {55 17 1E; ik X
BB R 3 NMERIFE T8, 5.42(1H,t,] = 5.4 Hz,
H-1),5.79(1H,s,H-14),5.01 (1H,t,J = 6.4 Hz,
H-22) ]{% 5, C NMR fil DEPT i 4t i 75 4 25 4
fa s AL 4E 6 2=, 6 U H ki, 8 AN Y Sk
DL S AR, Hoh A 36 1 ARk (8 171.9)
3 AR TR (8. 171.5,145.1,131.8) ,3 MEIBIK
FH AR (5. 124.9,118.6,116.9) , 1 /N 400 L
(8099.5) o 1 ANBRIEAN 3 AN XUE 55 T 4 AN
R0 TR S IR A

A5 SO R LAY 1 SE LAY dac-
tylospene C MY RZHEE I FEA — 30, RFAE 5166
Y dactylospene C fH L, L5491 8D T — ANk {5 5
(8.56. 5) Ffl — & 15 & [ 8, 3. 50 (3H, s, 16-
OCH,) ], [Fi} C-16 (g b= i (6 b &Y
dactylospene C 1Y 6.104. 4 [m =i EHEY 1
1 6:.99.5,C-16 IS A B LG9 dac-
tylospene C [ 6,5.61(1H,s,H-16) [m}{K37 {5/ % &
A1 i 8,5.92(1H, s, H-16) , 4 I 7] 58 /2
T C-16 (i HUREEA R 230, 456 aW 11
HR-EI-MS.'H NMR A1 "C NMR, #fiE k&9 1 i
C-16 v BRI 2 B BL TR &2 LA 4 dactylospene
C iRy &, RIET, —2liRf5E5 6.171.9(C-15),
171.5(C-13),116.9(C-14) LA A2 99.5(C-16) , DA}



1360 KIRF=YIB R 5T K

Vol. 35

H-16 5 C-13/C-14/C-15, H-14 5 C-13/C-15/C-16
() HMBC #H5¢ ] DL —BAESE o, B- AN Fl-y-FE -
y-NBREEH BRI AFTE . LG B A fE T
AW 1 B IZE R, anEl 1 R

= 'H.'H COSY
-~ HMBC

Bl &1 5 H-"H COSY Fi3£4E HMBC #Hx
Fig. 1 'H-'"H COSY and HMBC correlations of compound 1

AW 1 BYAHT R B 238 i NOSEY i 22 1Y
(LK 2) ., 1F NOESY i ':F‘ H-5 5 H,-18 . H20a f7
NOESY #H5¢, Al Fix L &2 4b T[] —F1i . H-8 &5
H;-19 A7 NOESY ¢, R L F 24 T 05 —F1H
o ALEY 1 AR R S CD 38 e 1Y, 1k
A% 1 7E 205 nm A2 45 Ak IE Cotton R0 , 7E 250 nm
ZEAT A TE Cotton RN (ANE 3 fi7R) , 52 ML G

B2 {LE¥ 1 #5KE NOESY ik
Fig. 2 Key NOESY correlations of compound 1
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mdeg

T T T T T
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K Wavelength (nm)

B3 {&W1HCDERE
Fig. 3 The CD spectrum of compound 1

dactylospene C —2§, I ILHfi 2 fL &40 1 19 46 X 4 754
4R ,55,8R,9R,16S, LAWMW1 HIREYNLE R Y 2 8k
P G G AT A FE 4 9% 1 28 (www. trew. ac.
cn),

EW2 KR, 5T & Wbk, ESI-
MS.m/z445.29 [M + H] " , A+ h C27H40050'H
NMR (600 MHz,CDCI,)8:6.80(1H,d,J = 2.8 Hz,
H-16),5.67(d,J = 5.0 Hz,H25),4.90(1H,br s,
H-12),2.09 (3H,s, CH,C0),0.93 (3H, s, H-21) ,
0.85(3H,s,H-22) ,0.84(3H,s,H-19) ,0. 81 (3H,s,
H-20),0.80 (3H, s, H23) ;" C NMR ( 150 MHz,
CDCL,)5:39.6(C-1),18.0(C-2),41.4(C-3),33.2
(C4),56.4(C-5),18.5(C-6) ,41.9(C-7) ,37.9(C-
8),52.5(C-9),37.3(C-10),22.3(C-11),74.6(C-
12),36.9(C-13),49.9(C-14) ,24.1(C-15),135.3
(C-16),128.1(C-17),50.8 (C-18),33.3(C-19),
21.4(C20),16.3(C21),16.0(C=22),15.1(C-
23),167.9(C24),98.9(C-25),171.1 ( CH,CO) ,
21.4(CH,CO) . DA b 530k it — 2k, % e
&) 2 M scalarin,

LEWI HOkK, G T &AW b ESI-
MS:m/z 521.34 [M + Nal*, 4> F 3 H C,, Hy
0,.,'H NMR (600 MHz,CDCl,)8:5.60(1H br t,J =
2.4 Hz,H-12) ,4.77(1H,dd,J = 13.0,6.6 Hz, H-
24),4.09(1H,m,H-3"),1.35(3H,d,J = 7.0 Hz,
H-26),1.18(3H,d,J = 7.0 Hz,H4') ,1.17(3H,s,
H-23),1.09(3H,d,J = 6.4 Hz,H-27),0.87(3H,
s,H-21),0.79 (3H, s, H-22),0.58 (1H, dd, J =
8.6,4.5 Hz,H-19b),0.47 (1H,t,J = 5.0 Hz, H-
19a);"” C NMR (150 MHz, CDCl,) 8:39.9 (C-1),
21.6(C-2),33.5(C-3),22.9(C4),50.5(C-5),
17.9(C-6),40.5(C-7),37.9(C-8),51.6 (C9),
37.7(C-10),21.6 (C-11),74.9 (C-12),38.6 ( C-
13),51.4(C-14),17.0(C-15) ,24. 4 (C-16) , 164. 4
(C-17),132.9(C-18),13.8(C-19),13.6 (C20),
17.1(C-21),13.8(C-22),21.3(C-23),77.9 (C-
24),171.1(C-25),18.6(C-26),13.2(C-27),171.7
(C-1'),41.7(C2"),64.9(C-3"),22.5(C4"), Lk
RS ek R — B S ER S 3 honu-
lactone A,

EWm4 HOaKWmK, ZE T &AW k; ESI-
MS:m/z 521.34 [M + Nal', 2 F=X N C, H,
0,."H NMR (600 MHz,CDCl,)8:5.59(1H br t,] =



Vol. 35

BRI S5 : B 45 Dactylospongia elegans 1) — A% it b2 i 43 BBt A 1 A 5% 1361

2.4 Hz,H-12),4.77(1H,d,J = 7.6 Hz,H24),
4.10(1H, m,H-3"),1.35(3H,d,J = 7.2 Hz, H-
26),1.18(3H,d,J =7.0 Hz,H4'),1.17(3H,s,H-
23),1.10(3H,d,J = 6.4 Hz,H=27),0.87 (3H,s,
H-21),0.79(3H,s,H22),0.58(1H,dd,J = 8.6,
4.5 Hz,H-19b) ,0.48(1H,t,J = 5.0 Hz,H-19a) ;"
C NMR (150 MHz,CDCl,)8:39. 8(C-1) ,21.2(C-2),
33.4(C-3),22.6(C4),50.2(C-5),17.5(C-6),
40.3(C-7),37.8(C-8),51.4(C9),37.5(C-10),
21.3(C-11),74.7 (C-12),38.5(C-13),51.5(C-
14),16.6(C-15) ,24.3(C-16),164.1(C-17),132. 8
(C-18),13.7(C-19),13.4(C20),17.0(C-21),
13.9(C22),21.4(C-23),78.1(C=24),171.3(C-
25),18.6(C26),13.0(C27),171.1(C-1"),43. 4
(C-2"),64.2(C-3"),22.5(C4"), VI F¥#5
kR — 8, S E LA 4 4 honulactone B,
wEWS HOkK, 5T & W b ESI-
MS:m/z 535.32 [M + Na ", 2 F3 N Cy, Hy
0, ,'H NMR(600MHz,CDC1;)8:5.59 (1H ,br t,J =
2.6 Hz,H-12),4.78 (1H,dd,J =13.2,6.4 Hz, H-
24),4.10 (1H, m,H-3"),3.06 (1H, br s, HO-3"),
1.37(3H,d,J = 7.0 Hz, H-26),1.17 (3H, s, H-
23),1.08(3H,d,J = 6.4 Hz,H-27),0.93(3H,t,/
= 7.5 Hz,H-5"),0.88 (3H,s, H-21),0.79 (3H, s,
H-22),0.58 (1H,dd,J = 8.8,4.5, Hz, H-19b) ,-
0.47(1H,dd,J = 4.5,5.6 Hz,H-19a);"” C NMR
(150 MHz,CDCl;)6:39.8(C-1),21.1(C-2),32.9
(C-3),22.7(C4),49.9(C-5),17.5(C-6) ,40.2( C-
7),37.7(C-8),51.4(C9),37.2(C-10),21. 1 (C-
11),74.6(C-12),38.5(C-13),51.2(C-14),16. 8
(C-15),24.1(C-16),164.2(C-17),132.8(C-18),
13.6(C-19),13.4 (C-20),16.9 (C-21),13.8 (C-
22),21.5(C-23),77.9(C-24),171.8(C-25),18.8
(C-26),13.2(C27),172.1(C-1"),41.7(C2"),
64.5(C-3"),22.3(C4"),10.1(C-5"), VI FHIRYS
SCHk HE 3, S E A 5 M honulactone E
kEmoe HEKmAK, T & W k; ESI-
MS:m/z 535.32 [M + Nal]*, 4+ F3k C, Hy
O,.'H NMR (600 MHz,CDCl,)6:5.59 (1H,br t,J
= 2.6 Hz,H-12) ,4.77(1H,q,J = 7.4 Hz,H24),
3.98(1H,m,H-3"),2.99(1H,s,HO-3"),1. 36 (3H,
d,J] = 7.0 Hz, H26),1.18 (3H, s, H23),1.08
(3H,d,J = 6.4 Hz,H-27),0.93(3H,t,J = 7.5

Hz,H-5"),0.88 (3H,s,H-21),0.79(3H,s,H22),
0.57(1H,dd,J = 8.8,4.1 Hz,H-19) ,-0.49(1H,t,
J = 5.2 Hz,H-19) ;" C NMR (150 MHz, CDCI,)§:
39.8(C-1),21.1(C2),33.1(C3),22.6(C4),
50.2(C-5),17.4(C6),39.9(C-7),37.9(C-8),
51.4(C9),37.2(C-10),21.0(C-11) ,74.7(C-12) ,
38.5(C-13),51.4(C-14),16.5(C-15),24.3 (C-
16),164.2(C-17),132.8(C-18),13.7(C-19) ,13.5
(C-20),16.8(C21),13.9(C-22),21.4(C-23),
78.1(C-24),171.7(C25),18.7(C-26),13.2(C-
27),172.3(C-1"),41.7(C2"),64.4(C-3"),22.3
(C4"),10.1(C5") o LA b ¥odhs 5 ekt ™ 4 18 —
2, %K EAL-EY) 6 S~ honulactone F,

wEMT HOAKMAK, ZE T & W k; ESI-
MS.m/z573.38 [M + H]" 2+ k C,,H,;0,,'H
NMR (600 MHz, CDCl,)8:5.61 (1H,br t,J = 3.2
Hz,H-12),5.35(1H,q,J = 7.2 Hz,H20),4.76
(1H,q,J = 7.0 Hz,H-24),3.79 (1H, m, H-3"),
2.95(1H, s, HO-3"),2.04 (3H, s, CH,CO), 1.36
(3H,d,J = 8.6 Hz,H-26),1. 18(3H,s,H-23),1. 07
(3H,d,J = 8.4 Hz, H27),0.95(3H,s, H-19),
0.93(3H,t,J =8.4 Hz,H-5"),0.87(3H,s,H-=21),
0.86(3H,s, H-22) ;" C NMR (150 MHz, CDCL,) §:
40.2(C-1),17.7(C2),38.9(C-3),39.1(C4),
59.0(C-5),20.1(C-6),42.2(C-7),37.5(C-8),
53.6(C9),37.3(C-10),21.0(C-11) ,74.4(C-12) ,
38.4(C-13),50.9(C-14),16.9 (C-15),24.0 ( C-
16),163.8(C-17),132.5(C-18),23.0(C-19),73.0
(C-20),16.7(C21),16.4(C-22),21.2(C-23),
77.8(C-24),171.5(C-25),18.4(C-26),15.9 (C-
27),170. 1(CH,€0) ,21.9( CH,CO) ,172. 1(C-1"),
41.7(C-2"),69.3(C-3"),29.2(C4"),10.0(C-5"),
DA b B 5 Skt il — 8, B ER A T N
honulactone 1,

LEWS8 kK, b T & W bt; ESI-
MS.m/z573.38 [M + H] ", /%K C,,H,0,,'H
NMR (600 MHz,CDCl,)8:5.58 (1H,br t,J = 3.4
Hz,H-12),5.36 (1H,q,J = 7.4 Hz, H20),4.77
(1H,q,J = 8.0 Hz,H-24),3.79 (1H, m, H-3"),
2.95(1H, s, HO-3"),2.03 (3H, s, CH,CO), 1.37
(3H,d,J = 6.6 Hz, H26),1.19 (3H,s, H-23),
1.08(3H,d,J = 6.4 Hz, H-27),0.95(3H, s, H-
19),0.92(3H,t,J = 11.4 Hz,H-5") ,0.86(3H,s,



1362

KIRF=YIB R 5T K

Vol. 35

H-21),0.85 (3H, s, H22);"” C NMR (150 MHz,
CDCl,)8:40.3(C-1),17.7(C-2),39.0(C-3),39. 1
(C4),59.0(C-5),20.0(C-6) ,42.3(C-7),37.5(C-
8),53.6(C9),37.3(C-10),21.0(C-11) ,74.4( C-
12),38.4(C-13),50.9(C-14),16.8 (C-15),24.0
(C-16),163.8(C-17),132.5(C-18),23.1(C-19),
73.0(C20),16.7(C21),16.4(C22),21.3(C-

23),78.1(C-24),171.4(C-25),18.5(C-26),15.9
(C27),170.2(CH,C0) ,21.9 ( CH,CO) ,171.9( C-
1'),41.6(C-2"),69.4(C-3"),29.1(C4"),10.0( C-
5 DA EBCHE S SCHR' T Rl — 30, etk A 8
>} honulactone J,

LGP 1 ~8 [ZEF LK 4,

3 264-CH;,

5 268-CH,
6 260-CHj

7 264-CHs
8 26a-CH;

B4 {LEw1-~8HERK

Fig.4  Structures of compounds 1-8
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