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Structure of Floridoside, a Glycerol Glycoside from the

Marine Red Alga Gracilaria verrucosa
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Department of Chemistry, National Fisheries University of Pusan, Pusan 608-737,
#College of Pharmacy, Pusan National University, Pusan 609-735 and
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Abstract—As part of search for new biologically active substances from marine
organism, we have isolated a glyecrol glycoside from the marine red alga Gracilaria
verrucosa. The structure of the glycerol glycoside was elucidated as 2-O-a-p-

galactopyranosylglycerol(floridoside (4) ] on the basis of spectroscopic and physicochem-

ical evidences.
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35:10, lower layer) & 2838 &, A 94
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Florideside (4) —Colorless amorphous solid,
(alp+164°(c 0.4, H;0) (lit.® +162°); IR(KBr,
em~l)y 3350, 1635, 1070, 1025; *H-NMR(300
MHz, CD,OD) §: 5.06(1H, d-like, J=2.5Hz,
anomeric proton), 4,01 (1H, t, J=6. 0Hz, H-2),
3.67~3.92(a mass of signals, geminal protons
13C_NMR (75 MHz,
CD;0OD) 8: 62.1(C-1), 80.8(C-2), 63.2(C-3),
99.9(C-1"). 70.4(C-2), 71.4(C-3"), 71.1(C-
4", 72.6(C-5"), 62.8(C-6").

Floridoside (4)2] acetylation—4(100 mg) &
pyridine(5 mD o} $HANF FF2AGEm) 2

of oxygen functions);
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&R 2X 439 DMAP(10mg) & 7}elx &
7158 ALolA 1443 gAY ug
ZHF7(100m)E 7}3H3 EtOAc(200 ml) 2 3
3¢ ch. EtOAc & MgSOs 7Az3 &
gE53te 9Lyl EL silica gel column
chromatog. (n-hexane-EtOAc=2:1-1: D& A
A 8to] floridoside hexaacetate(5) (95 mg)e o
vt 5 colorless amorphous solid, [aJp+108°
(c 0.5, acetone) (lit.®-+111°); IR(KBr, cm™)
1740 and 1220(ester); EIMS, m/z(%) 331
(8), 159(76), 43(100); ‘H-NMR(300 MHz,
CDCls) 4: 4.48(1H, t, J=6.5Hz, H-2), 5.37
(1H, d, J=3.7Hz, H-1"), 5.06(1H, dd, J=
10.8, 3.7Hz, H-2%), 5.30(1H, dd, J=10.8,
3.2Hz, H-3"), 5.45(1H, dd, J=3.2, ca 1.5Hz,
H-4"), 2.14, 2.10, 2.06, 2. 05, 2.03, 1.99
(each 3H, s, OCOCH;); “3C-NMR(75MHz,
CDCly) 6: 97.0(C-1"), 75.3(d), 69.4(d), 69.2
(d), 68.8(d), 67.9(d), 64.8(t), 64.3(1), 62.8
(t), 172.3, 172.2, 172.0, 171.9, 171.6, 171.5
(each s, OCOCHs), 20.8, 20.7 20.7, 20.6,
20.6, 20.5(each g, OCOCH,).

Floridoside (4) 2] permethylation—4 (90 mg)
% dimsyl carbanion £ (10 ml) [A}&4 o) dry
n-hexaneo 2 A 33} NaH (2 g) ¢} DMSO (35 ml)
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silica
gel cslumn chromatog. (benzene-acetone=7 ; 1—

1:D& AAs forideside hexamethylate (6)
(85mg)-& e gl}, 6: colorless amorphous solid,
'H-NMR (300 MHz, CDCly) &: 4.09(H, t,
J=6.5Hz, H-2), 5.23(1H, d, J=3. 5Hz, H-17),
3.57, 3.51, 3.49, 3.39, 3.35 3.35(each
8H, s OCH,); 13C-NMR(75 MHz, CDCly) :
96.2(C-1), 79.7(d), 77.6(d), 75.6(d), 74.5
(d), 72.9(d), 72.8(t), 71.0(t), 68.8(t), 61.2,
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59.1, 59.1, 58.9, 57.7, 57.6(each q, OCHa),

Floridoside (4) 2] At7}4=-525—4(8 mg) & 9%
HCl-dry MeOH (6 ml)ell &3 A1 A A 7] §-3}el
/‘1 1A 7 A distart, Aol AgCOs &

T8 7hete] F3E- st AN AGES
FM L AAE pyridine(0. 5ml)o] EHAZD
&  N,O-bis(trimethylsilyl) trifluorcacetamide
(BSTFA) (0.2ml)& 713tz QoA 147k %
A8 ¥ GC2A] methyl galactoside @ glycerol
<+ FA4%4 .

GC: Ultra 1(cross-linked methyl silicone gum
0.32mmXx 25 mx 0, 52 pm(film thickn-
ess) capillary column, N, flow rate 20 ml/min.

phase),

1) column temp. for methyl galactoside: 170°C
—230°C(2°C/min.). tr: TMS-methyl galactoside
11' 107, 12’ 26", 13’ 51”. 2) column temp.
for glycerol: 120°C—230°C(2°C/min.), ¢r: TMS-~
glycerol 7/ 40",
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NMR spectrumol 4] hexose [d¢ 99.9(d), 72.6
(d), 71.4(d), 71.1(d), 70.4(d), 62.8(t)] 2
monosubstitated glycerol [dc 80.8(d), 63.2(t),
62.1(t)] fei 9 signale] 5= ] 4% glycerol
glycosidests o] SRt 4% olA ™
sk 912 hexaacetate(5), [alp+108°(c 0.5,
acetone) ¥, = ester group? F4 signal(1740,
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o Al w7 g (glycosidic linkage)2] ) <ol <]
A4 F 542 fragment m/z331 R 159
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J3,5=10.8Hz, Js,=3.2Hz, J;s—=ca 1.5H2) 2
¥}, 5% a-p-galactopyranosylglycerole] hexa-
acetates}= o] Mgl vholst, 4% 947
W 2lstel o] 4 62 IRA A7 FH2 &4
signalo] 4459 o, = 'H-NMR 9 13C-
NMR data9] #4ozHe 49 hexamethyl$
=A=e el %4 FAHY. g, sugar
moiety?] AFNAE 4 (64.011H, t, J=6.0
Hz, H-218} =2 #-24 5644800 H, t, J=6.5
Hz, H-2)1 2 6 (3 4.09(1 H, t, J=6,5Hz, H-
2)391 29] protond] ¥4 kAo 2H¥H galacto-
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