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NMR Spectral Analysis of Steroids Isolated from the
Sponge Penares incrustans

Young-Wan Seo’

Division of Ocean Science, Korea Maritime University, Busan 606-791, Korea

Saringosterols have been isolated from the sponge Penares incrustans. The structure of these com-
pounds have been determined by extensive 2-D NMR experiments such as '"H COSY, HMQC, and
HMBC and by comparison with published data. Assignment for carbons of saringosterols for the first
time has been done.
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25} 5% ulakato] QIFEIglom gl WA H5
& wlhell A= UE HUEE F 7P A 4L el oS Hrkm & = YrkGhin, 1999). whebA

ol 71 chekat Ag%% Shtolm, A AlAIG] 10,000 2 @3 Zaholl AAsHE B ol thARAL 3

olgel &

fote Aoz A gt o592 EEe ol skl 13 AAE Q] A2 dgke 2 pdEEol oidt

‘43] Hol A4 A2 diellA FeliAA] A AlAle] A dE AHHY A7t *L-ELT'— shet.

BE Aol &, Al 3 BEE k24l B Penares 2] sid-5= ‘?oi?ﬂ ol A7 AES
ZEE] 44 9000m 74A E2sba 9ckShin, 1999). 3 ohA|wk A)-F7kA] ol 741°d°ﬂ gk ube olx viAEA
MEES 1 £59 ks A9 Golde ddste]  Fol HuHow, o5 BE thokstn SEI Aelg
ok HolE oo 27|RE W FES Hol gom, A& - histamine W& (Shoji et al, 1992), protein kinase
H o] 27l 225 uel AR Fol= Ml C (Alvi et al, 1994), N-type Ca™ channelol] th&t o-
BEA9 &8 ulxs) nl$ Zo} AFzel odFel tito| conotoxin GVIA (Ushio-SAta et al, 1996), a-glucosidase
o] o). FHZo) AT AnE B4 B, SA7tA] &) (Nakao et al, 2000) B membrane type 1 matrix metallo-
Holl4] 2Z5E HAEL A sllck HAE9 Ao <k proteinase (Fujita et al, 2001)9) HA&3=, 12|32 anti-
45% 5 2FAsLT Qo o] vl AEF o 2= Hu) leukemia(Cheng et al, 1988), antitumor (Kobayashi and
ojut}. o]} 7ol lmle] HedE-L2 2,000% o]l4o] LA Ooizumi, 1989) Bl actomyosin sarcoplasmic reticulum
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Ca-inducer (Kobayashi et al, 1990), ATPase (Ishibashi et
al, 1991) #4854 - & Hoj Ft

¥ ATl dalatel A d137 Aol 2
N 55 Penares incrustans®] 478wl F&FFo] 4
g} brine shrimp lethality 2 vlelbell wle}, o] F2EZ
2E) A AES peldl Bt F2E welaa o)
o mehd 2AetnA SEaE B4 ¥, 728
Foehe ol lela shgtd 24
o] ZAE &It v}, ool i3t AHE Harstaz} gt
ol Alge] §7] 2FEFEFE I Foll U

TLC B NMR 23240l ofsjo] o|Fo] %
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saringosterol
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Az % 2

77 9 Aot

NMR 242 Varian Unity 50071718 A-8315om
'"H NMR AslE#}.o Z5l4= 500 MHzoll4], ghaE 125
MHzellA] 717} edolzleh. 249 Al%E $18l Wagh wis
£ EE ARE ASulo] alolnl A1 3tE ol gelgion]
data processinge VarianAlol| 4 A3 = = VNMR soft-
wared Agsiglch Ay AgE 9 NMR §olie
CDClolw BE ZFA L 24CollA o] Fo|zih. HPLCE
Spectra-physics2] Isochrom isocratic pumpg F4H &
Rheodyne 7825 injector, Shodex RI detector ZL2] 1L Line-
ar 2-pen recorder® FAslo] B Aol =HF| o3l
a1, B3 ol A&% HPLC columed YMC silica semi-
prep column (1X25cm), YMC ;s reversed-phase semi-
prep column (1 %25 cm)9} 74749 guard column catridge
(Aldrich) & AH-&3}9th Mass F42 7|23 A4+
Aol olFsto] o]FojF o, IR spectrai= MattonAt2]
GALAXY 6020 spectrometerd o|-g3}ic}t 1gla UV
spectrat= HP 8453 spectrometer& ©]-£3}31 2., Optical
rotation® @35%x50 mm cell-g o]&3}o] JASCOA}S]
DIP-1000 Digital polarimeter2 Z783}3ic}

Ag AR 9 §7/1E829 =7 L

-5 Penares incrustans A 8% 2001+ 740l A A
T 327 cdake] $=4 15~20 moll4 SCUBA tho]Hlo]
oJstol sk Al W72 Fdo] 712 AelaL
Re Moz A gGerl WAz vlsieles ok 59
Eesigich WE U 15 kg AEE wigEQLE

of

HEE A &3 Foll t}A] dichloromethane 2L)2 2
o)A #lA] <lojd 2FEEE n-
butanol#} & ol&sle] Eufslel o, n-butanolZ-2-
t}A] 15% wlleh-g 8N n-hexaneo 2 Fulfstgict.
o] 5 HFol| 3t brine shrimp lethality s 4% A=t
n-hexane Z=o] 4bgd3t #4(LDsg 200 ppm)s Hol F9
t}. n-Hexane Z-& Felata &oilE AARE Foll ojRl
2550l thelo] silica gel 24 Z¢t FZ2ntE LA E
A Akt g2l §olEE 5% ethyl acetate/n-hexane?)
bl A BE] A 2sto] ethyl acetated 5%4 F7HAIA
70% ethyl acetate/n-hexane7}2] Ab-§-3191 0.0, Al<3) 4
100% ethyl acetate, acetone, methanolg FAHE &%
AA 2% 1709 B9 dsieh oW Al ol BHE
o] di#ll 'H NMR A= E2] 37} brine shrimp A4S &4
3k 73} 25% ethyl acetate/n-hexane(LDso 60 ppm)e] 7}
A Eu] Q)= AE velld). 25% ethyl acetate/n-
hexaneE& fa]olo @ te] 9 Bl thdl silica HPLC
(YMC silica column, 1x25 cm, 2.5 ml/min)& 48§33}
o, thA] reversed-phase HPLC (YMC Cis column, 1X
25 cm, 2.5 ml/min, 100% acetonitrile) A]E=3}lo] T3

=T
A AAR ¥ 102 mg & I + Aieh

Az g 33

o e F&3k Fof| 47| SulER Fullsilen olE
B.3]ol} th&}h brine shrimp lethalityd &3 g 73} ojy]

oroljA] g3t 21X E n-hexane 2o} At EA)-S Hol
Z9t}. n-Hexaned& Felslil &olE AlAR Foll &
o)A ZAFEoll slo] silica gel 32 7t 2 2vlE 1)
g AAsgeom HFA Fele olE ABntEY
s} B3loll thgt silica @ Cis reversed-phase HPLCol] €]
S|4 o] Fo]R) A3} saringosterolo] 2l }(Fig. 1).

Saringosterol (1) #149] nx 24 &2 A4A& F
R A HEo] 16~1690°C o]l M AZE 2k
[a]p -42 °(c 1.0, CHCl)o| gtk B8l Rd 718 B
Ay w3 s (o7t 247 160~161.5°CS -32 °&
2 x| s}th(lkekawa et al, 1966). 'H} °C NMR 23
glo]e] = HMBC correlations ©ljo]Eiel] ta3lA+ Table
13} 20 vhebek

SHHE 10] A A9 HelE dojFlon of 529
HzpA1e EIMSS} PC NMRof} 9] a4l CpoHisOr 2 A A 5
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Fig. 1. Saringosterol (24S:1a, 24R :1b)

Table 1. ®C NMR assignments for compounds 1

Compounds
Carbon
1la 1b
1 38.57 t 3857 t
2 3231 t 3231 t
3 7243 d 7243 d
4 43.03 t 43.03 t
5 14215 s 142.15 s
6 12241 d 12241 d
7 33.06 t 33.06 t
8 3329 d 3329 d
9 51.74 d 51.74 d
10 37.70 s 37.70 s
11 2223 t 2223 t
12 4118 t 4118 t
13 4349 s 4349 s
14 58.20 d 5820 d
15 25.36 t 2536 t
16 30.09 t 30.09 t
17 5759 d 57.39 d°
18 12.37 q 1237 g
19 19.90 q 19.90 gq
20 37.65 d 3737 d
21 19.44 ¢ 19.39
2 2932 ¢ 2930 t
23 29.89 t 29.89 t
24 89.33 s’ 89.26 s
25 3337 d 3332 d°
26 18.10 q 18.10 q
27 17.28 17.23 q
28 139.08 d 139.08 d
29 116.00 t 11594 t

BC NMR spectra were recorded in CDCl3 solution at 125
MHz. Chemical shifts are reported in § values. | values
are reported in Hz. Assigniments were aided by com-
parison with related compounds and revised by COSY,
HMQC and HMBC experiments. *Interchangeable.

k. Table 101141 vhebdh ule} Zko] o] E22] °C NMR
spectrum-2- A3 Azt BC NMRol|4 2% 37709
peaks7} WA R gl o1t o] Fell 1671 T3 2702] peak
7} 0.02~0.2 ppme] 7tA o2 #-g o|FiL U= AR
FAE A} wegbA o] HFEL 2709 PAle] A E4]
EEE oA o] A4 HMQC Aol ofaiA A
#halA] Rebs 449t B4 F assigndt ol 'H NMR
spectrum Al %ol et WAWE FH Tz HAH
o AR 2alEas] me 4284 2R Bl
NEE Wie] R 29U AXEE o] Ao
LA sk 2719 o|E A 2712 oxygenated carbons
(8}1}3= secondary, Xt t}-& sl tertiary carbon)o] &
Agro] BAAIZE § 14215 (s), 139.08 (d), 12241 (d),
116.00/115.94 (t), 89.33/89.26 (s), 7243 (d)oll 2JahA]
A=At A woll thgshs 'H NMR AxEo] 6
5.742/5.746 (1H, dd, 17.8, 11.5), 5177/5.186 (1H, dd,
17.8, 1.5), 5.056/5.060 (1H, dd, 11.5, 1.5), 5.33 (1H, m),
3.38 (1H, m)of|A] W7 c}. o] #ut olje} DEPT A3
o] 284 5702l methyl, 11702} methylene, 971<]
methine, 47]2] quaternary carbongo] EA3to] BH&%l
t}. olglgt 'H g °C NMR A3 ES F9 74 EA8)
B 31HE 10] stigmastane AP 9] A Zol=glg &
% 9wk,

ZAlsH= 2709 o]% el shHE 142,159} 122.41)
£ ~HlZol= B ring®] 5 91l ZAjsto] wuisieic.
U] shtel o] 43K C NMR, § 139.08, 116.00/115.94;
'H NMR, § 5.742/5.746, 5.177/5.186, 5.056/5.060)2 'H
COSY 1 HMQC A&l 9&j4] viny!l functionalityzh=
Rol AAREArt. o]A| o] vinyl7]e} & sh}e] hydroxy
719] 91202 AR slok 540 o] 2e HMBC A3lollA o] %
o] Zth Table 20l|4 HodZ Zixg] HMBC Ao
H-29¢] 'H NMR X% (5 5.177/5.186, 5.056/5.060)2} C-24
(8 89.33/89.26) Atolof] correlationo] =9 o H-26
F} H-272] '"H NMR A139} C24 A1F AololA % cor-
relationo] Ealjgre] Zlx|glch o] AL vinyl7]$} hy-
droxy7]7} FAlell C-240l] d7Zxlo] J2& vhehlgdch
(Fig. 1).

o 24 B o] LHlRol=y ZAEFolA el
(24R)3} (249)-saringosterol (1ag} 1b)9] F53 E3hEol
% Zlo] gelEgler By H NMR 2t vl asigin
Y & Ak rh(lkekawa et al, 1966; Catalan et al,
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Table 2. Selected "H NMR and HMBC spectral data for compounds 1°

A

oft

&

H compounds

1a 1b HMBC®
3 3.38 (1H, m) 3.38 (1H, m)
6 533 (1H, m) 533 (1H, m) 4, 8, 10
18 0.72 (3H, s) 0.72 (3H, s) 12, 13, 17
19 1.02 (3H, s) 1.02 (3H, s) 1,5 9
21 0.96 (3H, d, 6.6) 0.9 (3H, d, 6.5) 17, 20, 22
26 0.857 (3H, d, 6.9) 0.844 (3H, d, 6.9) 24, 25, 27
27 0.877 (3H, d, 6.9) 0.864 (3H, d, 6.9) 24, 25, 26
28 5.742 (1H, dd, 17.8, 11.5) 5.746 (1H, dd, 17.8, 11.5)
29 5177 (1H, dd, 17.8, 1.5) 5186 (1H, dd, 17.8, 1.5)

5.056 (1H, dd, 11.5, 1.5) 5060 (1H, dd, 11.5, 1.5) 24

*Parameters were optimized for coupling of 7 Hz. "Numbers of carbons exhibiting long-range correlations. Coupling

constants in Hz.

1983). ¥} 9} saringosterol®] C NMRel] ti3ll A& o}=]
7hA Mg vk go] widell o444 NMR 2337142
AHg-ste] o] 33HE-2] PC NMR A28 A} 2 g4l
t}. Saringosterol- & 2| 2712 F& 2tz FollA] EalEgle
H FAAEH HEFE SollAE FelE 2l rh(lkekawa et
al, 1966; 1968; Patterson, 1968; Knights, 1970; Shibata et
al, 1978; Francisco et al, 1979; Newburger et al, 1979;
Popov et al, 1985; Cho and Djerassi, 1987; Pandey et al,
1988; Kurata et al, 1990; Volkman et al, 1994; Virtur and
Nichols, 1994; Milkova et al, 1997; Zhu et al, 2000; Ukiya
et al, 2001). s}A|gk o} A 7kA] o] ShekEo] -elite}ef sk
g4 Relxlo] B3El H-& glrh Saringosterol2 &
ol F-el| 4] o]-&3} brine shrimp lethality 7 #el| A& A3
:&A Jo] gl o), | -5]-73-511 ATNE el o] /nh:ka]-
BAAS B2 U o (Waechter et al, 2001). o] 2H]Zo]
=& Rasle A Foll n-hexaneZrofl 4] Lebd vl A
7}t brine shrimp lethality= o]u] & 43 3-
alkylglycerol ether §- 225014 7193t Ao 2 #915
Ak

& o

NHEF P. incrustans A 85 AAT g7 ka4
SCUBA tho|loll osto] Agstdon, ML A=
Hel-& 2 vlE3 A =23k 2o t}A] dichloromethane 2
2 ouke 2239l dojA §r] 2FEE-S n-butanol
I} & o] fsle] Euldt ¥ n-butanol =& v}A] 15% ]
& FgolZEa n-hexane 2 2 H-ull6l3ich. n-Hexane £

mtm

2
e}

ve I
vl 23o]] i3} silica flash chromatography$} o2 o
o} AZwlE s FEof i3t vEEA Q] HPLC] 2

3l 4] saringosterol - F-el& 4= glglew, o|X}AH WYz}
7 B Bl eho] o] HYEL TAE B
AAES AXE A AR 5 U o] ZH| 2o
£ ok il ARE dFPEAE B
2%l Ho| glom o] 3hhEe] B4 X R B3
ARE Aeow olFo] Fek

Wiel 2

o] EEe BFaFoIetL 2001 A% sHeFsheA o
Tu] QKo SJelol FAHUEUL & ATE B
AT WA ZHEAANE ol g3te] S on, o
o 74 =Y.
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