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(The study of bioactive natural products from sponges in the Andaman Sea)
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sesquiterpene hydroquinone flaas aureole

ABSTRACT

Biological activities screening (antibacterial and brine shrimp lethality) of 80 marine sponges
extracts (40 specimens) found that 4 specimens gave pbtent activity. The highest potent activity
(GTO303IHIC) was collected for further isolation and purification of active constituents. By using various
chromatographic techniques found a fraction consist of 4 steroids mixiure which was analyzed by GCMS.
The result showed that it consist of 4 steroids including Cholest-5-en-3-ol (C,;H.0). 23,24-
Methanocholest-5-en-3B-ol (C,5H,50); Stigmasta-5,22-diene-3-ol (CeH450) and Stigmasta-5,22-diene-3-ol
(CxH430). A sesquiterpene hydroguinone (aureole) was isolated from ethyl acetate part and it was

successfully elucidated molecular structure by NMR and mass spectrometry method.
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asniiiln secondary metabolite FondalasidFialunsia Suninsaaneissumaminzia
(marine natural products) WAAAMEIINTENIINZIA BuTNIANaE1993939 10 54 Twwudalan
Bergman 1udl 1951 wussiandlaladainronih Cryptotethya crypta annszisludl 2002 fneaunis
funundasmisssuTanInzasiialng 677 viie Javavhinziadinonumssunuasnias ol
tjﬁwmﬁmnﬁqﬂ (Blunt et &/,2002) HARAMBIsRTIAINMINIE dndanuudanlng (novel) waslignim.
Fammihinauls Taptannzvaniins Wimaszgadaldamuens 9 adndeeme Eu maang
MINBAT AAFIMNTIN URTFEIUTINN Tuiiundan s ssrumammzianassdamasiam e
e lna LAaZ/MT8 HAANTIFEINIWNINLS (marine bioproducts) vshailuansiaiidinnldlunns
NARBINININGNFNENT ITNNITTIVTINNIAUWURARA TN FITUTIANNNZLATDIRNINGIMIAINAILTNU
-’%NTIE!\‘J’M‘IM natural products report éfau@i‘ﬂ 1990 1% Faulkner, Blunt Lazamz, Munro Las e , Paul
13z Puglisi (2003) mm‘ma&;ﬂ@'ﬁ'nﬂaewfﬂﬁ%’umsﬁnmmnﬁqﬂ LR=UTIIUNITARNUFTT secondary
metabolite mnﬁi;m é’auam‘luzﬂ'ﬁ 1 wRanmsTITannHasimza ﬁmlmgiuamnanwaanqn%ma
Famn nimnnn'rsm'maauqn%ﬁmmﬂﬁmmmmaﬁu:ﬁm’aa%ﬁﬁ‘ﬂﬁnné{'ﬂﬂajﬁn’s:@nﬁ’wﬁﬂun:m
yasEmINISUAITIR Fnsgewtm nuhrian T umannresih uassanuiuindoiaguzde
?ﬁqa (Munro et al,1999)

ANIANWIAT secondary metabolite anné’ﬂ']’ﬂ:Laﬁ1ajﬁns:gné’nmé’duﬂs:mﬁ%ﬂ'pfuﬁﬂmm
Faud91kas 1T NMIAUWUEIT cyclicperoxide norsesterterpenes ndasin Mycale sp. tnl 1993 uas
717 Isoquinoline alkaloids anwasin Reniera sp. ‘én'snsju Eunicellin diterpene 31nUzn1338awu Cladiella
tuberosa fdﬂaxﬁ‘hasz?mmgnLﬁuﬁu‘%nmlmz"a”&’o (Suwanborirux, 1996) fnsansudasdwmisany
naanueiTsumdnndatlifinszandunaslunziaduandn %o's’mmﬂ@mqﬁmmmzﬂm: (2005) WURTS
ﬂiis.r brominated diphenylether anvanin Dysidae granulosa 130§ bromopyrrole alkaloids nastin
Stylissa flabelliformis uasEIBha lna Dragmacidonamine A U8z B ﬁ]'mﬂm‘b:s’ﬁ Dragmacidon sp.
(Pedpradab et al, 2004)
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wﬁﬂﬁ’mrﬁﬁ‘mmﬁﬁQnﬁﬂﬁu%fn;ﬂ%ua"w:gnﬁﬁm%ﬂmm nanwoimaadl laun
msgailassaiaal laold nuclear magnetic resonance spectroscopy Taoldia3ay Fourer
Transform NMR Spectrometer 500 MHz, Model Unity INOVA #1 chemical shift Yalumian ppm %J'ﬁ' auR
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6.2 gnianudufindairasas3F brine shrimp assay a1a3T2a4 Sam (1999)
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HAMTUATAToYS 2D-NMR ldudinaila "H-detected Heteronuclear Multiple Quantum
“ohererence (HMQC, gﬂumnﬁ 1) Mldinmunsamnuemadigivseimivenuszluaanld (e5afl
2) inafia Correlation Spectroscopy (COSY, gﬂumﬂﬁ 2) ﬁﬂﬁrﬁmmmﬁLﬂ?ﬁ:ﬁ%'uﬁquTulﬂqaﬁLﬂu
inwmue CH,CH,CH, uaz CH,CH,la ﬁ’m%’u%uﬁma:'l'smﬁnﬁmsmwmngﬂu.numm "H-NMR Spectrum
Analaadd ndays "H-NMR Tusaaufisnadiaadwiindy 6.32 ppm (dd), 6.7 (d), 6.4 ppm (brd) lan
-“hmﬁmmmﬂi’\gj (Coupling constants, J) Wil (5, 10) (10), (5) sudsu Fuduanudurinslu
Snwnse ortho-ortho U8 ortho-meta YinlWENaINsamIuEIN 1, 2, 4- trisubstitution 1§ Auauiiguniins
3 149 Ao szeanmivanidloesondwaftuanims w145 FemivawBandatusandian  ile
E':Lﬂﬂ:ﬁﬁagﬂﬂ’l’mé’nﬁ'ufizﬂﬂna (1H—detected Heteronuclear Multiple Bond Coherence, HMBC) ﬁgﬁ‘}wa
i s meirssumariaiin Sesquiterpene hydroquinone #a Aureol %qa‘gﬂduﬂﬁﬁaﬁwﬁa
'.*J*mamm:m{nauw%'auﬁoiaaiJlmmu 2D-NMR Vluansafi 2 (MBRIBYA spectrum MIMABATIUAUS
FINMANWIN)

: 1.127.9
el \/\
(;é 14220187 '777‘

\/\/ 1.2,1.3/34.0

128,1.45722.4 1.6, 1.76/29.6 FuFmdwmisii 6, 7 gnasszy H-H COSY correlation
(3) m

OH

S

TUFINAIAUY 1-3 gneiTszYy H-H COSYcorrelation j‘

%
FUEIN al3W1FN Wiy HMBC correlation

Ry

FnaIuaarh@n wiaw HMBC correlation
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'H-NMR

“C-NMR

Position COosY HMBC
(multiplicity, J in Hz)
1 1.60, 1.76 (tdd, 4.5, 4.5 29.6 (1) H-2 C-2,C-3, C-5,
4.5, 13.5, 13.5) C-10
2 1.42, (m), 2.2 (titt, 4, 13, 18.7 (1) H-1, H-3 C-4, C-10
4,13,4, 13,4,13)

3 1.28, (brd, 13) 1.45 (m) 224 (1) H-2 C-1,C-5

4 - 34.2 (s) -

5 - 441 (s) -

6 1.20 (brd, 13.0), 1.30 (m) 34.0 (1) H-7 C-5, C-8, C-10

7 1.10 (m) 27.9 (d) H-6 C-9, 19-CH;,

8 1.34 (s) 39.5 (d) - C-8, C-10

9 - 38.2 (s) -

10 - 82.1 (s) -

11 - 1458 (s) |-

12 B6.71(d, 9) 117.4 (d) | H-13 G141, G4,
C-16,

13 6.32 (dd, 9, 3) 1143 (d) | H-12 G111, 614,
C-15

14 = 149.4 (s) -

15 6.40 (d, 3) 1155 (d) |- C=11, C-13

16 - 1221 (s) |-

‘ 17 319 (s, 17) 37.6 (d) - C-8, C-15, C-16, 18-CH,3
18-CH,4 0.86 (d, 17) 20.3 (q) - C-9, C-10, C-17
! 19-CH,4 1.23 (s) 30.2 (qg) - C-6, C-7, C-8,C-9
20-CH4 0.72 (s) 321 (q) - C-3, C4, C-5,

21-CH,
21-CH,4 1.42 (s) 17.4 (q) - C-3, C-4, C-5,

20-CH,
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§13 aureol gnunn‘lﬁ’mnﬂmﬂ’mmmﬁﬂ Tﬂumww:aqa Dysidea \B% D. cinerea, D. avara,
, . oo oW
Hisrsh et al., Crispino et al., 1989; Minale, et al., 1974) dFuranioiadwlaud Dactylospongia elegans
.52 Smenospongia sp. (Mitome et al., 2002; Kondracki and Guoyot, 2004) 3INMIFNHIMITNUBNALI

) vaa ' o Aq va E x, , )
s glaldgila Systema porfer (2002) wuhwanhildfnmluasstivhazaginsns Smenospongia

INMTANNET aureol BaINNANMIMEAMAITY  vemsuonssnnasilasasiuazms
FuAT1EAII%  Shen et al., (2006); Nakatani et al., (2003); Hu et al., (2002); Tasdemir et al., (2002);
‘lzakamura et al., (2002); Urban et al., (1994); Wright ef al., (1991); Guella ef al., (1988); Djura ef al,
1980) amiufinmuuiFaundainms aureol ﬁqmﬁuﬁamo%’;mwﬁﬁﬂﬁ'ry%a’mﬂs:ms‘l@'mﬁ UM
.-*.%ty"nmr'ﬁ'a‘lﬁa vin Foliwialng PRS influenza ( EC.= 0.0083 pg/200 pi), fuan1sniywes
FATNITY 1T% P338 (ICs= 9 pa/ml), L3RsNzI51/aa A549 (IC5,=4.3 Lig/ml) (Nakatani et al., 2003) i
Tumsnagaun kel juams ﬁamﬁm‘maaaue‘ﬁuﬂﬁﬁnwn’hmmﬁﬂammﬁanmwau%a‘h%’mmz
co3adadaasn (Leukemia) o ﬁdﬂm‘s%@‘n:lﬁUuﬁﬁl%ﬂ%ﬂﬂﬂfﬂiﬂﬁﬁﬁ%’]nﬂﬁﬂﬁmﬁﬁﬁn*’ﬂ’!ﬁﬂéuﬁ
“SuAfvuAnTiauf U.S. Pat. 609931 uaz U.S. Pat. 47,377,510 (PatentStorm, 1993)

armNams'é’mmﬂ%ﬁmsﬁmsﬁnmdaLﬁaﬂumimxﬁmmmﬁa%‘mmsmuqgmauazﬁnmm
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(1 kg wet weight)

GT030311IC

= yacuum

- macerated in MeOH

partinioned with BuOH

Hexane part

(600 mg)

- gradient elution

EtOAc part
(500 mg)

BuOH part
(70 mg)

-Vlc , hexane, EtoAc

- extract with hexane E!OAc and aquecus MeOH was

-Si-gel column, Hex: EtOAC (9:1, v/v)
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0.000
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0.000
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0.000
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0.000
0.000
0.000
0.000
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0.000
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"
#N17zA%ay HPLC

Temperature.Nominal = 20
Temperature.LowerLimit = 10
Temperature.UpperLimit = 30
Pressure.LowerLimit = 5
Pressure.UpperLimit = 350
%A.Equate = "%A"

%A.Type = Automatic
%B.Equate = "%B"

%B.Type = Automatic
%C.Equate ="%C"
%C.Type = Automatic
%D.Equate = "%D"

%D.Type = Automatic

3DFIELD.MaxWaveIength =5952
SDFIELD.MinWaveEength =200.0

3DFIELD.BunchWidth = 1.9
3DFIELD.Step = 0.5

3DFIELD. RefWavelength = 600.0

3DFIELD.RefBandwidth = 1.9
UV_VIS_1.Wavelength = 235
UV_VIS_1.Bandwidth = 1
UV_VIS_1.Step = Auto
UV_VIS_1.Average = On

UV_VIS_‘LRefWavelength =600

UV_VIS_1.RefBandwidth = 1
UV_VIS_2 Wavelength = 254
UV_VIS_2.Bandwidth = 1
UV_VIS_2.Step = Auto
UV_VIS_2 Average = On

UV_VIS_2.RefWavelength = 600

UV_VIS_2 RefBandwidth = 1
UV_VIS_3.Wavelength = 280
UV_VIS_3.Bandwidth = 1
UV_VIS_3.Step = Auto
UV_VIS_3.Average = On

UV_VIS_3.RefWavelength = 600

UV_VIS_3.RefBandwidth = 1
UV_VIS_4.Wavelength = 340
UV_VIS_4 Bandwidth = 1
UV_VIS_4.Step = Auto
UV_VIS_4 Average = On

UV_VIS_4.RefWavelength = 600

UV_VIS_4.RefBandwidth = 1
UV.Autozero
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FTHNEWINN 1 (68)

7:33:27 0.000 Flow = 1.000
17:33:27 0.000 %B =10.0
17:33:27 0.000 %C =0.0
17:33:27 0.000 %D =0.0
17:33:27 0.000 Wait Ready
17:33:29 0.000 Wait finished
17:33:29 0.000 Inject
17:33:29 0.000 Injecting from vial position RA3.
17:33:29 0.000 Injection Volume is 20.00 L.
17:33:28 0.000 Waiting for inject response on ASI100InjectState.
17:34:06 0.000 Got inject response
17:34:06 0.000 3DFIELD.AcqOn
17:34:.06  0.000 UV_VIS_1.AcqOn
17:34:06  0.000 UV_VIS_2.AcqOn
'7:34:06 0.000 UV_VIS_3.AcqOn
'7:34:06 0.000 UV_VIS_4.AcqOn
'7:34:06 0.000 Flow = 1.000
'7:34:06 0.000 %B =10.0
'7:34:06 0.000 %C = 0.0
'7:34:06  0.000 %D =0.0
%B Gradient Start = 10.0, End = 100.0, Duration =
7:39:06 5.000 30.000
'2:09:06 35.000 %B=100.0
%B Gradient Start = 100.0, End = 10.0, Duration =
'2:19:06 45.000 5.000

‘324:06 50.000 %B=10.0
'3:34:06 60.000  3DFIELD.AcqOff
'3:34:06 60.000  UV_VIS_1.AcqOff
'334:06 60.000 UV_VIS_2.AcqOff
334:08 60.000  UV_VIS_3.AcqOff
"2:34:06  60.000  UV_VIS_4.AcqOff
“3:34:06 60.000  Flow = 1.000
“234:06 60.000 %B=10.0
"334:06 60.000 %C=0.0
33406 60.000 %D =0.0

= =
T LRIIHARNNIZLIATEY GCMS

Inlet temperature: 250°C, Helium carrier flow 1.0 ml/min

Oven initial temperature 230°C for 1 minute

Ramp to 325°C for 10 minute at 10°C/minute

Column: Rtx-5MS, 30 meters length, film thickness 0.25 pm, 1D 0.25 mm

Mass spectrometer: EI mode
- Acquisition mode: Scan 35-500 amu

- Solvent delay time: 3.0 minute

- Tranfer line temperature: 325 °c
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