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8 o 33 M AUxold AUY AM $EQ Bullacta erarata 23] 499 9.hexadecenoic
acid ethyl ester of2]el] ¥E3}% all-cis-5,8,11,14-eicosatetraenoic(arachidonic), 7,10,13-hexadecatrienoic,
10,13-octadecadienoic acid ethyl ester W 433¢2] glyceryl etherd) chimyl alcohole] Z&sgic}.

ABSTRACT. Unsaturated all-cis-5,8,11,14-eicosatetraenoic(arachidonic), 7,10,13-hexadecatrienoic, 10,
13-octadecadienoic acid ethyl ester and a lot of chimyl alcohol were isolated along with common 9-hexa-
decenoic acid ethyl ester from marine mollusca Bullacta exarata collected from sangnackworl island in

the Korea sea. In addition, cholesterol and its fatty acid ester were obtained. Their structures were
deduced from 'H- and “C-NMR, GC-ms, and FT-IR spectra.
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poda, Opisthobranchia, Cephalospidea, Haminoei-
dae, Ballactinae)®] #714v] $3E2XE HAE
e 2o 2 3y FRE w4 sk
Rlgol wtelejolr} B A AR Aol A4
drhe & 2Astd Sl Hualg AR E e
RAEol A &7 she FEo24E AYE s
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'H- R BC.NMR A3 e3¢ Brucker WP 80SY
80 MHz FT-NMR& A}43idc). =& NMR 29
EYLe IFEYZ TMSE A4 S(ppm) 2.2
chemical shift& Vel o0, 8-9) 2 CDCl;(67.259)
£ 2}2-¥c), FT-IR spectrometer+ Analect fx-600
& AH-Pen GC-mse Hwellet-Packardite] HP
5800A Gas chromatographyst HPS5988A Mass
Spectrometer ¥ A183].2.9 column SE-30(16 m
X0.2mm id, 0.33 pm th), injection temperature :
290C, oven temperature : 120C/(20%C/min)/3007T,
transfer line temperature s 300C 22| carrier
gas2¥& He(l mm/min)& AHE-Hr}. Shorty funnel
chromatography+> silica-gel 60H(Merck 7736)&
AHgd oo Belg} AAME A column chromatog-
raphy+= silica-gel ¥ sephadex LH-20-100(sigma)
£ A8}, =& preparative TLC= silicagel 60
Fsi(Merck 5554)% Abg-3ch TLCAl uiepsd
spot= UV lamp9} anisaldehyde solution, A1§+ 2
A spray S22 §¥ct BE {7 4ule 2l
2%, Azl Agglon A& GREE AR
c}.

BT FF. AEE 198903 8Y 16 3T A
A3 Aoy AP H&(fresh) AMFERL
Q1 o) (Bullacta exarata) 502g& AL WA A
£t AR HelHal e UMolF PRI 4
2o 347 77 Fect 3Y ¥ ARENH oEE
Zzde 723 aehiz dolglE Al pet
ether® Bt} t}A] 39 #, pet ether F&4&
weh 2 g3 ez CHCL +39¢ derl
7} #7182} FEdel ) CHLCLE o] 83 sol-
vent partitioning® AAse ¥ 212 F7]

¢ Yol £894e Ed. #713E 77
HAh}ER o 2 HEA|F| L rotary evaporator® &
o5 AAY A} NRF(15g), pet. ether(12g),
CHLCl, +54(10g)¢] K1zt
I2alE24ME 0|#8 sterol, chimyl alcohol I
XA ethyl ester(crude)2| #2]. B-2(fresh) T
Ayo)e] ofjerg, pet. ether X CH.Cl, &2l s
z}z} shorty funnel chromatography ¥-&]& WX
o] 499 FAHL Frie AW A o
e 22T 28E = chimyl alcohol(Fraction 1)
3 £33 A E8E(Praction 2), pet. ether
22228 22 cholesteryl fatty esters} choles-
terol(Fraction 3), methylene chloride $+&E&%
€] $2 cholesterol(Fraction 4)(Scheme 1 33}9)
478 Fe] el

Fraction 2~4F t}*] shorty funnel chromatog-
raphydt 23 100% methylene chloride ¥E¥22
BE] gterol A2l TEF A4 ethyl ester
L gEo]| Qolck o|5E silicagel X sephadex
LH-20-100% ©]8% column chromatography-& 3}
o7 TLC(CH.Cl; : n-hexane : EtOAc : pet. ether
=3:142:06: 12 BAAZ AH F sterol AE
o2 AAALE spot7} Rf 0272%E] cholesterol
(120 mmg)& <2, preparative TLC(CH,Cl,
: n-hexane | pet. ether=1:3:2)9]A spot7} Rf
0.449 cholesteryl fatty acid ester(87 mmg)7} <
o]# e} =% preparative TLC(CH:Cl; | n-hexane
=4: 12 BAAL A} Aut4) ethyl ester Y
Eo] Rf 06694 viebwdrl p-TLC(CH:CL : n-he-
xane=1:1}2 A#2|3l9 anisaldehyde solution
g0 3}A} spraye) )& Rf 0.680 4 x4k ethyl es-
ter (112 mmg)ol PRk o] & 'H- o VC-
NMR, GC-ms A9 e3jo 2 RE] Flslgc)

A\ w4t ethyl ester EHE2 GC-ms AHEHL
2 YE] 470 8) 2235} xubakel arachidonic acid(4),
7,10,13-hexadecatrienoic acid(2), 10,13-octadeca-
dienoic acid(5), 9-hexadecenoic acid ethyl ester7}
k32 b i N

Fraction 15 tv}4] shorty funnel chromatogra-
phy® 23 methylene chloride2} 20% EtOAc ¥
¥-0 2 % glycery) ether A#0) doAc} o1&
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Bullacta exarata

{ 1
Lethanol, extract ] Lpet. ether, extractﬁl LCHZCIZ extract\l

shorty funnel shorty funnel shorty funnel
chromatography chromatography chromatography
100% CH.Cl, CH,CL,9) 20% 100% CH.Cl, 100% CH.C],
extract EtOAc extract extract extract
p-TLC p-TLC p-TLC p-TLC

chimyl alcohol
(Fraction 1)

unsaturated fatty acid
(Fraction 2)

cholesteryl fatty ester &
cholesterol (Fraction 3)

cholesterol
(Fraction 4)

Scheme 1

silicagel ' sephadex LH-20-100-% °]£€-3 column
chromatography&- 8ld®, preparative TLC(CH,
Cl,  n-hexane : EtOAc : MeOH=3:2:1:04)2
H7R412! 27} Rf 0.489) 4 chimyl alcohol(96 mmg)
(3)°] dojAc}. ©)F 'H- P ®C-NMR, GC-ms, FT-
IR ~2¥E7)cese salsisic)

Cholesterol ; *C-NMR(225 MHz, CDCl;} §37.2,
318, 718, 42.2, 141.0, 1198, 32,0, 32.1, 50.0, 36.3,
210, 282, 422, 56.3, 24.2, 393, 56.0, 120, 192,
35.8, 18.8, 36.0, 238, 390, 28.0, 225, 228

Chimyl alecohol(3) ; '"H-NMR(80 MHz, CDCl;)
§3.83(m, 1H), 3.52(m, 4H), 3.6~3.7(m, 2H), 2.30
(s, 2H), 0.89(¢t, 3H) 3 “C-NMR(22.5 MHz, CDCl,)
$72.54, 71.88, 7046, 64.33, 31.92, 29.67, 29.60, 29047,
29.35, 26.10, 22.68, 14.08 ; IR(CHCly) 3352, 2919,
2880, 1120cm™!: ms(CI) m/z 31642(17%, M),
317.45(100%, M+H), 345.55(12%, M+ C;Hs), 357.45
(5%, M+C;H;) ¢ ms(ED) m/z 285(3.23%, M-CH,0),
255(8.33%, M-C,H;0.), 225(9.68%, M-CH:0),
169(3.20%), 152(6.45%), 57(100%)

Arachidonic acid ethyl ester(4) ; ms(El) m/z
261(2%, M-CsHu), 201(5%), 194(3%, M-C;iHys),
175(5%), 161(7%), 79(100%) : IR(CHCl;) 3000~
3100, 1740, 1640 cm™!

7,10,13-hexadecatrienoic acid ethyl ester(2) :
ms(ED) m/z 278(4%, M), 232(2%, M-CH,CH,OH),
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157(2%, M-CO.Hyr), 149(18%, M-Ci:Hie), 129(3
%. M-C;O.H3), 121(16%, M-C;oH,5), 78(100%)

10,13-octadecadienoic acid ethyl ester(5) : ms
(ED) m/z 308(13%, M), 262(15%, M-CH,CH,OH),
220(7%, M-Cs0:Hs), 178(8%, M-C;0:H,.), 164(11
%, M-CiO:His), 150(19%, M-CsQ,Hye), 136(15%,
M-C00.Hz}, 81(100%), 67(83%)

9-hexadecenoic acid ethyl ester : ms(El) m/z
282(4%, M), 236(12%, M-CH,CH,OH), 194(11%,
M-C,0:H,), 157(3%, M-C.H,7), 125(9%, M-C,0.H
1), 88(61%, M-CyHz), 55(100%)

o % 2

3 M8 AddE Al MUY AAELQ
Aol (Bullacta exarata)E A|RE Apasfsich
2(fresh) 21#o)E o8+L, pet. ether ¥ CH.Cl,2]
THME AEHez Fasich 2o F23e
492 S4E ¥4} shorty funnel chromatog-
raphyE 52|32 100% methylene chloride &%
o 4 X4kt ethyl ester £3HE-5} cholesteryl fatty
acid ester’} o] .20, methylene chloride?) 20
% EtOAc H-¥-oX sterot ELED} glyceryl
ether?} I F ). o] 5L preparative TLCZ &)
A3ty cholesterol®} 4718) BEx3E 2wl
ethyl ester ¥ glyceryl etherdl (+)-3-hexadecy-
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loxy-1.2-propandiol(chimyl alcchol 3) 2 %t} 1-
O-hexadecylglycerol& <1 (Oligocotins maculo-
sus)ell isle] antifeedant AL 7t glonfd,
Staphylecoccus aureusoll o < antibacterial 8448
gz gy,
9 EH;— 0—R
e~ C—0=he o
CH— 0— ff»— OCHCHN*(CHHCI

OH
R: alkyl

1-0- alkyl - 2(R)-acetylglyceryl -3- phosphorylcholine {1}

E3 AL v AL glycerol ether phospholi-
pidel 1.0-alkyl-2(R}-acetylglyceryl-3-phosphoryl-
choline(1) 19| o7& YAHE YsIA7& «
Apol] ool E & &, ¥F AR AU
24 AP, 3§7) R A% A3 PHo) gle A
22 ¢z

EtOLH)sCH = CHCHCH = CHOH(H = CHCHaCH

7%13 - hexadecatriencic acid ethyl ester(2)
CH

HO /A
Y O

chimyl alcohal{3)
0

13

all-cis- 58,144~ eicosatetraencic (arathidanic}
acid ethyl ester (&)
E10,C(CHRCH = CHCH, CH = CHICH,)5CH,
10,13. octadecadiencic acid ethyl ester (3)

4718] Aukak AR Fele all-cis-5.8,11,14-eicosa-
tetraenoic(arachidonic) acid ethyl ester(4)7} F
My o2 9leojz ou, 7,10,13-hexadecatriencic acid
(2), 10,13-octadecadiencic acid(5), cis-9-hexade-
cenoic acid ethyl ester?} 28ko 2 7=t o]
22 Fz2& 'H- ¥ BC-NMR, GC-ms, GC-FTIR
2deiio} 23 HHo

Chotesterol& 'H- 2 BC.NMR spectra® Y

44 & § slgdek vFe 2 G cholesteryl fa-
tty acid esterd 'H- 3 PC.-NMRZ #alsidct:
IH-NMR9] 2957, C-3 }471(64.3-48, m, 1H),
AS91xje| mejet o)A ©a C-6 FA(85.3],
m, 1H), 71289 99 -2 ojdy) }dHE
23, t, 2H) 5 "C-NMR A= 2385, A5 &4 C-3(3
735), 2k o1F Ape &L (-5 C-6(81395,
122.4), k2.8 ©4(5172.8) olch o]/}9] peake
cholesteryl oleate(Aldrich) g3 23 shsic).

Methylene chloride®] 20% EtOAc &% co-
lumn chromatography2 ¥-2|st2 HFHe=Z p-
TLC% 23} glyceryl ehterdl chimy! alcohol(3)e]
dojHch ¢|E 'H- % BC-NMR, GC-ms, FT-IRZ
#q1slgek. 'H-NMR 23 B2 C-2 kA xH(53.83,
m, 1H), C-3¢} C-I' AA(8352, m, 4H), C-1
o} 2}(83.6-3.7, m, 2H), OH7|2] J4=H82.30, s,
2H), 29 k4315089, m, 3H) ¥ ¥+ peak®E
vepdich BC-NMR 29 E¥9 F5 peak® 4H
B, C-1 $ixe 9ha(864.1), C-29) w2(870.2),
C-3(872.2), C-1'(871.5)0]ck. e]/+=] peake EF
x5} kA3 AAsldc) GC-ms 2HAEY S 2PE
methane gasS o] 4§t CI ZA0H ¥-A}gkg Ao}
Wem, Elo| M 2} fragmentationg A E311c} 3
m/z(CI) 316.42(17%, M), 31745(100%, M+H),
345.55(12%, M+ C,Hs), 357.45(5%, M+CzHs) s m
/2(El) 285(M-31, +CH(OH)CH,OCH,(CH:),CH3),
255(M-61, +CH,OCH,(CH;}1,CH,), 225(M-91, +
CH:(CHp)uCHy) ol4F9) g 2dxst 2434
2] 8todc}

100% methylene chloride ¥##2258F = ¥
3l Ajuk4l arachidonic acid(4), 7,10,13-hexade-
catrienoic acid(2), 10,13-octadecadienoic acid(5),
9-hexadecenoic acid ethyl ester® Atk ¢
GC-ms 2922 Yq3pdded, FALLE ara-
chidonic acid ethy! ester(d)%it}.

Arachidonic acid ethyl ester(4) 2] molecular ion
peakt Hal=z] oqken, 7,10,13-hexadecatrie-
noic acid(2), 10,13-octadecadienoic acid(5), 9-he-
xadeceonic acid ethyl ester?] molecular ion
peaks 727 m/z 278, 282, 308 JEHAL olg
go| Wo|Avh7t peak?t 247 m/z 232, 236, 262

Journol of the Korean Chemical Sociely



DA o|(Bullacta exarata)®] 3}FA¥ AF 729

e £ & Utk 9-hexadecenocic acid ethyl es-
terol] A= McLafferty rearrangement® 1% m/z
88 peak’} 5AHoE Jeldrl o] e B
ol Fejzl e YA Ln] o)2dox NBS
Mass Spectra Data BaseS o] €%} arachidonic(4),
7,10,13-hexadecatrienoic(2), 10,13-octadecadienoic
(8), 9-hexadecenoic acid ethyl ester?] Library
Searching#=.  d2jstgdci(Match Quality 247
9075, 8821, 9378, 8514). ©]E-& GC-FTIR® %4l
sl 7)o ¥ datat ok 2k Allylic
C-H stretching®] Z¥4 3000~3100cm™!, ¢}
A C=Co % 1640cm™!, 7k2R9 C=
02 1740 cm™ ol 4] e

- £

AYERE S ke A9 72 &3 A4
ol A+A g2k Yo 4 Y JEEYE
shate)2jo}, dhujole| L, tqhA] Fo| WAsl T Y
s} BEoll h Pile) A nz:¥En 9k £
AFeide g5 Md e AdaM A3
AAFE4 U (Bullacta exarata) & F714"HE
#%% c}-& shorty funnel chromatography, prepa-
rative TLCE ¥-2], A 3ksdek. Glyceryl ether chi-
myl alcohol(3) & <%l2m, AWpite 2+ arachi-
donic acid(4), 7,10,13-hexadecatriencic acid(2),
10,13-octadecadienoic acid(%), 9-hexadecenoic acid
ethyl ester?} 7= e}, Sterol ¥ 2 2% chole-
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sterole] F42, ol7e) A|pAl ester?} ko
B9}

o] &€ 'H- ¥ “C-NMR, GC-ms, GC-FTIR ~
HEYJ e 25 Haldlglc)

£ dFE 199095 £3Y Jlady g
vle} Aol ¥ A,

o 2 & 8
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