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Sesquiterpenes from marine sponge Hyrtios sp. of South China Sea
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Abstract; To investigate the secondary metabolites from the marine sponge Hyriios sp. of South China
Sea, seven compounds were isolated from the dichloromethane extraction of Hyrtios sp. by Silica gel,
ODS and HPLC. Their structures were identified by spectroscopic analysis and comparison with the litera-
ture as smenospongimine (1), smenospongiarine (2), sesquiter-penyl-amyl-amino-hydroxy-quinone
(3), smenospongidine (4), dictyoceratin C (5), dictyoceratin A (6) and polyfibrospongol A (7), re-
spectively. Compounds 1, 2, 3, 4, 5, 6, 7 were isolated from the genus of Hyrtios for the first time.
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FhAIRETED ", P EARRE R O A2k
AW . LB 1G4 Hyrtios sp. A5 5 1)
AR LS W) sesterstamide, I — & K BT
2 EtE, I, R 32 pg/mL'

AR SO R BT I e o K Y B B T A Y
g4 Hyrtios sp. BEAT T AL WE5E, AP0 B
MR T T AR RS Y, Zad NMR HlMS K
Py HL O BB 2 45 14 04 smenospongimine (1) |
smenospongiarine (2 ), sesquiter-penyl-amyl-amino-
hydroxy-quinone (3) . smenospongidine (4) . dictyo-
ceratin C (5) . dictyoceratin A (6) 7l polyfibrospon-
gol A (7). FrA kG W3R B R % s i 4 vh o
BRI, 2B T Hyrtios sp. 4R
PO ZREE, it DR AR HAR
A PTEPEBEE T ARl

1 IR Hyrtios sp. W rE iRl Fli R IL &Y

Fig. 1  The structures of seven compounds from Hyriios sp.
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FARE 11 A2y (Frl = Frll) . & —25 1) ODS
s RERCHE A HPLC Jp i alifets 2] 7 Mk
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CH,Cl, extraction(12 g)
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K2 paigig Hyrtios sp. Jr iR
Fig. 2 Isolation method of Hyrtios sp.
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a1 REeJEEmAR (MeOH), ESI-MS
m/z; 356 [M —H] ™ ;'H NMR (600 MHz, CDCI,)
F1C NMR (150 MHz, CDCl,) #t# 21 M2,

a2 BETELHAK (MeOH), ESI -
MS m/z: 398 [M - H] ;'H NMR (600 MHz,
CDCl,) F1°C NMR (150 MHz, CDCl,) %¥& W 3%
1 fk2,

a3 BETEIEHAK (MeOH) , ESI -
MS m/z: 412 [M - H] ;'H NMR (600 MHz,
CDCl,) F1“C NMR (150 MHz, CDCL,) %4 W3
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1 fIzR2,

G 4. FaaiiRe 5 (MeOH) , ESI -
MS m/z; 446 [M - H] ;'H NMR (600 MHz,
CDCl,) F#1°C NMR (150 MHz, CDCl,) %i## i3
1 fIR2,

EY S ik (MeOH), ESI-MS m/z:
355 [M-H] ;'H NMR (600 MHz, CDCL,) Fi1"”C
NMR (150 MHz, CDCL,) #i#h 0321 f32,

&Y 6. Lk (MeOH), ESI-MS m/z:
371 [M-H] ;'H NMR (600 MHz, CDCl,) F1"C
NMR (150 MHz, CDCL,) %# 0321 fig22.

EY 7. ik (MeOH), ESI-MS m/z:
385 [M-H] ;'H NMR (600 MHz, CDCL,) Fi1"”C
NMR (150 MHz, CDCL,) #i#f 0321 f32,

2 #R5HIE

&4 1, ESI - MS 4 HfESy T8 T m/z.
356 [M-H] ", $&mRHARX Bk 357, $iM]
HE&H NITTHE, 4567 C NMR 55 28 MkfES (6
I TAHEE 1T EEH4 4 Z=hx) 1)
EHSF AR Cp Hy NO;, A RIS 8.'H
NMR (600 MHz, CDCl,) H#45H 1 NERH A G
56,2.90 (3H, s), 3 MHESA(ES 6,0.82 (3H,
s). 0.95 (3H, d). 1.03 (3H, s) LIK 1 4K
WS (55 5, 4.42 (1H, s), 4.43 (1H, s),
NMR Hk 2t 1A U [6c 113.7 () i
157.3 (s) ] 1 A=HUOMEE [6,6.46 (1H, s);
5:91.6 (d), 151.5 (s) | AR 2 A3t [8,178.3
(s), 182.9 (s)] Wik &¥ 1 45k rhml BE & Ak
Mo 1Y NMR B8l (%1 f12) SEaiiRi
41 smenospongimine' " Xf M, T #F HEA —F, %
i £ H N smenospongimine

e5 2, ESI-MS 25 i fES T8 7% m/z.
398 [M-H] ", $&/RHARX /5 BiiE 2y 399, 0]
HEANTE, 4546°C NMR 875 25 MRS S (5
ARS8 AN EE | 4 IR IEFD 8 AFEfk)
FEHI TN CosHyy NOy, IHE AL 8. il
2 5GP 1 i NMR 8 X e & 30— 38 Bl
FA—E, W2 2 Pkl ey, Higd
THAWREES [ (6:52.1 (q, C-22) ] WM T
— N THE [ (86:50.7 (1, C-22), 28.0 (d, C -
23), 20.7 (q, C-25,26)], ¥ 2 Ay NMR (&
(FT1M2) 5 smenospongiarinelmXﬂ‘,ﬂ.‘g\, - N
—3, i E A smenospongiarine

&3, ESI - MS 25 k5 78 7 U m/z:

412 [M-H] ", $#RHARX 7B 413, Uil
HAA NJUHR, 4557 C NMR 875 26 DMiRfE S (4
ASHEE L T AR 3 MR JEFT 8 420k ) #
EH I 73N CyHyy NOy, THEAMFIEE R 8. 58
i35G 1 #Y NMR A8 X He & 38 Bl
SR, HiE 3 MEEwERE e, HATA
REER [ (8c52.1 (g, €-22) ] T 7 —4
Ik (6. 41.2 (t, C-22), 36.6 (t, C -23),
26.0 (t, C-24), 22.4 (1, C=-25), 17.4 (q, C-
26) 1, B3 B9 NMR g (£ 1 F12) 5 sesquiter —
penyl-amyl — amino-hydroxy — quinone " X} 8, —#
FAR—F, Hwh & H ol sesquiter — penyl — amyl — a-
mino-hydroxy-quinone ,

eG4, ESI - MS 45 Hi e 78 1716 m/z:
446 [M -H] ", $E HARXS /> 1By 447, Uil
HEA NJTR. 4957 C NMR 7R 29 DMiRfE S (3
AEE 9 ANEH AL 8 YR EF O S Z=pk) B
TEH 750N CuHy NO,, TR AN 12, 18
i 4 SAEEY 11 NMR (O X H A R AR 5 42
—H, WiE 4 ARG Y, B TR
Ha [8c52.1 (g, C=22) ] WM 7 —R O3
[6.43.1 (t, C-22), 34.4 (t, C-23), 137.6
(s, C-24), 128.7 (d, C-25,29), 129.1 (d, C
-26,28), 126.9 (d, C-27)], ¥ 4 i NMR %{
W (EIM2) 5 smenospongidine“”}(ﬂ‘ﬂﬁ, —E
AR—, i EH N smenospongidine

G S, ESI - MS 25 e 5> 1 B 116 m/z:
355 [M-H] ", 4@/ HARX 7> 7 B fE y 356, &5
AVCNMR % 23 MiRfs 5 (4 MFEE. 7 D
B S AWCHIEFN T A ZF) whE KAk
Cy3Hy, 04 ST E AT N SolH NMR (600 MHz,
CDClLy) & B 1 A H{E 5 6, 3.87 (3H,
s), 3 THIE(ESS,0.8 (3H, s), 1.02 (3H,
d), .06 (3H, s), §,6.73 (1H, s, H-18),
7.76 (2H, s) s =BT R LD 1 AR i 3
HAfES 6,4.38 (1H, s), 4.40 (1H, s), NMR
LA BIER S 5, 43,1 (s), 4 5 9 NMR
Bl (F1412) 5 dictyoceratin CPIxtmg, — %
FEA—F, Wi 2o dictyoceratin C,

5Y) 6, ESI - MS 45 o> 18 7% m/z:
370 [M-H] ™, &2 HAHX 70 7 & oy 372, &
#7C NMR R 23 M55 (4 AH3E 7 AT
4 AL 8 S FEKR) B E KAy
CosHy, O, TR A Hy 8, dlid 6 SLEW) S 1)
NMR A8 %) bR AR —5, H2T &N K
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AR 6, 5.93 (1H, brs, HO-18), # 6 1

TR, W E H N dictyoceratin A

NMR %4 (321 Ff12) 5 dictyoceratin A" % 1,

£1 7MLEWHY' H NMR %42 (600 MHz CDCL,)

Table I 'H NMR analysis of seven compounds (600 MHz CDCI, )
No. 1 2 3 4 5 6 7
L 1.47 1.47 1.47 1.47 1.61 1.47 1.47
! (1H, m) (1H, m) (1H, m) (1H, m) (1H, m) (1H, m) (1H, m)
. 2.05 2.03 2.06 1.82 1.93 1.95 1.95
(1H, m) (1H, m) (1H, m) (1H, d, 9.6) (1H, m) (1H, m) (1H, m)
), 1.18 1.18 1.18 1.18 1.2-1.45 1.18 1.18
a (1H, m) (1H, m) (1H, m) (1H, m) (6H, m) (1H, m) (1H, m)
- 1.37 1.37 1.37 1.37 1.37 1.37
(IH, m) (1H, m) (1H, m) (1H, m) (IH, m) (IH, m)
3 2.09 2.01 2.07 2.07 2.09 2.09 2.09
N (2H, m) (2H, m) (2H, m)  (2H, td,14.4,4.2) (2H,t, 13.8) (2H, d,13.8) (1H, d, 13.8)
2.34
3b
(2H, m)
6. 1.23 1.23 1.23 1.23 1.2-1.45 1.23 1.23
‘ (1H, m) (1H, m) (1H, m) (1H, m) (6H, m) (1H, m) (1H, m)
o ( lzﬁ 31 . 2.25 2.29 2.32 2.34 2.34 2.34
3.2, 5.4) (1H, m) (1H, m) (1H, t, 4.2) (1H, m) (1H, m) (2H, m)
; 1.30 1.30 1.33 1.30 1.2-1.45 1.30 1.30
! (1H, m) (1H, m) (1H, m) (1H, m) (6H, m) (1H, m) (1H, m)
7t 1.43 1.44 1.44 1.43 1.43 1.43
> (1H,m)  (IH, m) (1H, m) (1H, m) (1H, m) (1H, m)
g 1.25 1.28 1.28 1.25 1.2-1.45 1.25 1.25
(1H, m) (1H, m) (1H, m) (1H, m) (6H, m) (1H, m) (1H, m)
10 0.76 0.76 0.77 0.75 0.95 0.95 ( I(I){' 93 .
(1H, d, 11.4) (1H, d,11.4) (1H, d, 11.4)  (1H,d,12.0)  (1H,d,12.0) (IH,d,120) 7 8’)
" 4.42 4.36 4.42 4.44 4.38 4.38 4.36
Y (H, ) (1H, s) (1H, s) (1H, s) (1H, s) (1H, s) (1H, s)
b 4.43 4.38 4.44 4.45 4.39 4.40 4.41
(1H, s) (1H, s) (1H, s) (1H, s) (1H, s) (1H, s) (1H, s)
o 1.03 1.03 1.04 1.04 1.06 1.07 1.06
(3H, s) (3H, s) (3H, s) (3H, s) (3H, s) (3H, s) (3H, s)
3 0.95 0.71 0.96 0.95 1.02 1.03 1.03
(3H, d, 6.6) (3H, d, 6.0) (3H,d,6.6) (3H,d,6.6) (3H,d,6.6) (3H,d, 6.6) (3H,d,6.6)
” 0.82 0.76 0.82 0.82 0. 88 0. 88 0.87
(3H, s) (3H, s) (3H, s) (3H, s) (3H, s) (3H, s) (3H, s)
2.39
2.38 2.33 2.38 2. 66 2.54
15: 1H, dd 2.68(2H, s
® (M. d,6.6) (10, d, 66) 1 dd (1H, d, 14.4)  (1H, d, 14.4) (1H, d, 13.8) (2H, s)
14.4,2.4)
Ish 2.47 2.41 (lf{"wdd 2.47 2.67 2.67
(1H, d, 6.6) (1H, d, 6.6) PO (1H, d, 14.4)  (1H, d, 14.4) (1H, d, 13.8)
14.4,2.4)
7
18 6.73

(1H, s)
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gigk 1
No. 1 2 3 4 5 6 7
19 6. 46 6.45 6.41 6. 46 7.76 7.34 7.34
(1H, s) (1H, s) (1H, s) (1H, s) (1H, s) (IH,s)  (1H,d, 1.8)
o 7.76 7.47
(1H, s) (1H, s)
” 2.00 2.00 3.43 7.45
(2H, m) (2H, m) (2H, q, 6.6) (1H, d, 18)
3 1.30 1.32 2.95 3.87 3.86 3.87
(2H, m) (2H, m) (2H, 1, 7.2) (3H, s) (3H, s) (3H, s)
4 0.92 1.30 3.93
(3H, d, 6.6) (2H, m) (3H, s)
’5 0.92 1.30 7.18
(3H.d,6.6) (2H, m) (1H, d, 7.2)
%6 0.95 7.33
(3H.1,7.2)  (1H,t,7.2)
7.26
27
(1H, t, 7.2)
7.33
28
(1H, t,7.2)
7.18
29
(1H, d, 7.2)
17 - OH 8.36 8.32 8.34 5.37 5.94
(1H, brs) (1H, brs) (1H, brs) (1H, brs) (1H, brs)
6. 15 6. 15
18 - OH
(1H, brs) (1H, s)
5.35 5.30 5.40
19 -NH
(1H, s) (IH, s) (1H, brs)
52 7ML C NMR B (150 MHz CDCL, )
Table 2 " C NMR analysis of seven compounds (150 MHz CDCI,)
No. 1 2 3 4 5 6 7 No. 1 2 3 4 5 6 7

1 234,10 23.6,t 23.2,t 23.4,t 23.5,1 23.4,1 22.9,t|/16 113.7, s 113.9, s 113.5, s 113.8, 5 125.2, s 125.4, s 124.5, s
2 28.1,1 28.3,1 28.0,t 28.1,1 28.1,1 28.1,t 28.1, [ 17 157.3, s157.6, s 157.3, s 157.2, s 159.0, s 148.9, s 149.4, s
3032.5,1 3291 34.0,t 33.6,1 33.2,1 33.3,t 33.2,t|[18 178.3,5178.5, s 178.1, s 180.2, s 115.5, d 142.5, s 146.0, s
4 160.6, s 160.8, s 160.5, s 160.6, s 160.2, s 160.3, s 160.5, s 19 91.6,d 91.9,d 91.5, d 92.0, d 129.5, d114.1, d109.2, d
5 40.6,s 40.8,s 40.4,s 40.6,s 40.4,s 40.4,s 40.4, |20 151.5,5150.9, s 150.3, 5 150.2, s 122.1, 5 120.6, 5 120.5, s
6 36.8,1 37.0,t 33.0,t 36.8,t 36.7,1 36.8, 1 36.8, |21 182.9,5183.3, 5182.9, 5 182.9, s135.2, d127.6, d127.7, d
7 28.8,t 29.1,t 28.7,t 28.1,1 27.9,t 27.9,t 27.9, 1|22 29.6, q 50.7,t 41.2,t 43.1,1 167.4, 5167.7, s 167.4, s
8
9

37.9,d 38.3,d 37.9, d 38.0, d 36.6, d 36.6, d 36.6, d|| 23 28.0,d 36.6,1 34.4,1 52.1,q 52.2, q 52.0, q
43.1,s 43.3,s 429, s 44.2, s 42.3,s 42.4, s 42.3, 5|24 20.7,q 26.0,1 137.6, s 56.3, q
10 49.9,d 50.3, d 49.8,d 50.0, d 48.2, d 48.2, d 48.2, d|| 25 20.7, q 22.4,1128.7, d
11 103.0, 1 102.9, 1 102.5, £ 102.9, t 103.1, 1 103.0, 1 102.8, t|| 26 17.4, ¢ 129.1, d
12207, q 20.9, q 20.6, q 20.7, q 20.8, q 20.8, q 20.8, q|| 27 126.9, d
13 17.5,q 17.7,q 17.3, q 17.4, q 17.9, q 17.8, q 17.7, q|| 28 129.1, d
14 18.1,q 18.3,q 17.9, q 17.8, q 17.8, q 17.8, q 17.8, q|| 29 128.7, d

15 34.9,t 33.4,t 32.5,t 33.2,t 37.3,t 37.2,t 37.0,t
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G 7, ESI - MS 25 353+ 12506 m/z:385
[M-H] ™ 48R A4 F i Ry 386, 2547 C
NMR 7R 24 DMkfES (5 ANHEET AN AL 4 4
IR 8 AZ=hik ) B 2 o 1508 G, Hy, 0, 115
A 8. it 7 HEY S B NMR 8
XF AR A — 3, HUR D5 B 0 b AR AR BRI
[645.93 (3H, s); 6.56.3 (q, 18 =OCH,) |, ¥ 7
) NMR (38 (1 fi12) 5 polyfibrospongol A" %
IR, B A — B0, e oA polyfibrospongol A,
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