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Non-alkaloids in Hippeastrun vittatum
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Abstract: Objective
daceae). Methods

To investigate the non-alkaloid constituent of Hippeastrun vittatum (Amarylli-
Solvent extraction and column chromatography were used to isolate the non-alkaloid
constituents, and physicochemical constants and spectroscopic analysis were employed for structural eluci-
dation. Results Five glycosphingosilipids were isolated, and their structures were elucidated to be (25,
3R, 4E, 8Z)-2-[ (2R-2-hydroxyhexadecanoyl) amido ]-4, 8-octadecadiene-1, 3-diol 1-O-B-D-glucopyra-
noside (1), (2S, 3R, 4E, 8E)-2-[ (2R-2-hydroxyhexadecanoyl) amido]-4, 8-octadecadiene-1, 3-diol 1-
O-B-D-glucopyranoside (1), (2S, 3R, 4E, 8Z)-2-[ (2R-2-hydroxyoctadecanoyl) amido]-4, 8-octadecadi-
ene-1, 3-diol 1-O-8-D-glucopyranoside (1), (2S, 3R, 4E, 8E)-2-[ (2R-2-hydroxyoctadecanoyl) amido J-
4, 8-octadecadiene-1, 3-diol 1-O-B-D-glucopyranoside (N ), (2S, 3R, 4E, 8Z)-2-[ (2R-2-hydroxye-
icosadecanoyl) amido]-4, 8-octadecadiene-1, 3-diol 1-O-8-D-glucopyranoside (V ), respectively. Conclu-
sion They are all isolated from the fresh bulbs of H. wvittatum for the first time.
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The plants of Amaryllidaceae, widely dis-
tributed from the tropics to the subtropics, have 83
genus and around 1 000 species in the world!.
Hippeastrun wvittatum (L'Herit. ) Herb. is one of
these plants of Hippeastrum Herb. The consti-
tuent investigations of this family plants have been
concentrated on alkaloid constituents, known as
Amaryllidaceae alkaloids because of their special
structures, and 120 alkaloids were isolated by now
and some of them had been studied on bioactivity.
Generally, various kinds of constituents exist in
plants, accounting for their bioactivities, and one
type of constituents can not be responsible for all
the bioactivities. Similarly, plants of Hippeastrum
Herb. also have various bioactivities, such as anti-
tumor, anti-inflammatory, etc, and only alkaloid
constituents can not be enough to explain their
bioactivities. Apparently, the investigation of the
non-alkaloid constituents is also necessary. How-
ever, such kind of research work had seldom re-
ported. As one part of Amaryllidacea plants’ re-
searches, the present paper reports the non-alka-
loid constituents of H. vittatum.

1 Experiments

Optical rotations were measured with a JAS-
CO DIP — 140 polarimeter. NMR spectra were
recorded on a JEOL Lambda 500 spectrometer.
Mass spectra were obtained on a JEOL JMS SX—
102A spectrometer. HPLC was carried out with
TOSOH CCPM — 11 UV — 8020 and TOSOH
CCPP—M UV 8011 chromatographs and TOSOH
TSK gel ODS — 120A (25 c¢cm X 4.6 mm and
30 cm X 21. 5 mm) column. Column chromatogra-
phy was performed on Kieselgel 60 H (Merck, 5—
40 pm), Chromatorex ODS (DM-1020T, Fuji-
Silysia), and DIAION HP—20 (Mitsubishi Chem.
Ind. Co. Ltd.). TLC was carried out on HPTLC-
Fertigplatten Kiesel gel 60 F,, (Merk) and

HPTLC-Fertigplatten RP-18 WF,,s (Merk).
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1.1 Isolation of compound I —V

The fresh bulbs of H. vittatum (identified by
professor Zhang Jing-min in Pharmacognosy De-
partment of Pharmacy College, Jilin University )
(20 kg) were cut into small pieces and extracted
with methanol for three times at room tempera-
ture. Removal of the solvent from the combined
methanol solution under reduced pressure gave the
methanol extract (1 030 g). The methanol extract
was chromatographed on DIAION HP — 20, elut-
ing with H,O (928.00g), 10% MeOH (28.18 g),
30% MeOH (19.59 g), 50% MeOH (12.30 g),
70% MeOH (9.22 g), MeOH (22.16 g). The
MeOH eluate was chromatographed on silica gel
with MeOH-CHCI;-EtOAc-H,O (2 ¢+ 2 : 4 ¢ 1,
lower layer) to give six fractions: fr.1 (12.10 g),
fr.2 (5.55g), fr.3 (0.50 g), fr.4 (1.16 g), fr. 5
(0.73 g), fr. 6 (0.84 g). Fr.2 was further chro-
matographed on silica gel with CHCl,-CH,0H-H,0
(6:1: 0.1, homogeneous) to give two fractions:
fr. 2-1 (4.60 g), fr. 2-2 (0.46 g). Fr. 2-2 was
further subjected to ODS chromatography with
95% MeOH to give four fractions: fr. 2-2-1 (80
mg), fr. 2-2-2 (44 mg), fr. 2-2-3 (39 mg), fr. 2-
2-4 (262 mg). Fr. 2-2-1, fr. 2-2-2, and fr. 2-2-3
were further subjected to HPLC (solvent MeOH,
flow rate 10 mL/min) to afford I (50 mg), I
(25 mg) from fr. 2-2-1, I (24 mg), N (19 mg)
from fr. 2-2-2, V (25 mg) from fr. 2-2-3.

Compound I ; A white powder, [a ¥+ 3.7
(c=1.0, MeOH), FAB-MS m/z: 737 [M +
NaJ*, 697 [(M+H)—H,0]*, 535 [(M+H)—
H,0 —162]%. 'H-NMR (CD;OD) and “C-NMR
(CD,OD) see Table 1.

Compound I : A white powder, [e]& +3.6
(c=0.42, MeOH), FAB-MS m/z: 737 [M +
Na]*, 715 [M+Na]*, 697 [(M+H)—H,0]",
535 [(M+H)—H,0—162]". 'H-NMR (CD,0D)
6:0.90(6H,t,H-18,16"),1.29(36H,m,H-
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Table 1 'H-NMR and “C-NMR data of compound I (CD,OD)

Position 1H-NMR, ¢ (m, J in Hz) 13C-NMR, ¢ H-H COSY HMBC (C-H>

la 3.72 (dd, 10.1, 3. 4) 69.7 1b, 2 1C-1"H, 3H; 1H-1"C, 3C
1b 4.11 (dd, 10.1, 5.5) 69.7 la, 2 1C-1"H, 3H; 1H-1"C, 3C
2 3.99 (m) 54.6 la, 1b, 3 2C-4H; 2H-1'C

3 4.14 (m) . 72.8 2, 4 3C-1H, 5H; 3H-1C, 5C
4 5.49 (dd, 15.3, 7.3) 131.3 3,5 4C-2H, 6H; 4H-2C, 6C
5 5. 74 (dtd, 15.3, 5.9, 0.6) 134. 4 4, 6 5C-3H, 7H; 5H-3C, 7C
6 2. 09 (m) 33.7 5,7, 4 6C-4H, 8H; 6H-8C, 4C
7 2.12 (m) 27.9 6, 8, 9 7C-5H, 9H; 7H-9C, 5C
8 5,38 (t, 4.8 Hz) 129.8 7 8C-10H, 6H; 8H-6C, 10C
9 5.38 (t, 4.8 Hz) 131.4 10 9C-7H; 9H-7C
10 2. 04 (m) 28.3 9,11 10C-8H; 10H-8C
11—15 1.29 (m) 30.4—30. 9
16 1.29 (m) 33.1
17 1.29 (m) 23.7 18
18 0.90 (t-like) 14.5 17

1 177.2 1'C-2H, 3'H

2! 3. 99 (m) 73.1 3'a, 3'b

3a 1.54 (m) 35.4 3'b, 2, 4

3'b 1.71 (m) 35.4 3a, 2/, 4

4/ 1.42 (m) 26.2 3'a, 3'b, 5

5'—13 1.29 (m) 30.4—30.9
14/ 1.29 (m) 33.1
15’ 1.29 (m) 23.7 16’
16’ 0. 90 (t-like) 14.5 15'

1" 4.27 (d, 7.6 Hz) 104.7 2" 1"C-1H; 1"H-1C, 3"C, 5"C
2" 3.19 (dd, 7.6, 9. 1) 75 1", 3"

3" 3.36 (m) -77.9 2", 4"

4" 3.30 (m) 71.6 3", 5"

5" 3.28 (m) 78 4", 6"a, 6"b

6"a 3.67 (dd, 5.2, 11.9) 62.7 5", 6"b

6"b 3.87 (dd, 11.9, 1.8) 62.7 5", 6"a

11—17, H-5'—15"), 1.41 (2H, m, H-4'), 1.56
(1H, m, H-3'a), 1.71 (1H, m, H-3'b), 1.98
(2H, m, H-10), 2.07 (4H, s, H-6, 7), 3.71
(1H, dd, J=10.3, 3.7 Hz, H-1a), 4.11 (1H,
dd,J=10. 3, 5.5 Hz, H-1b), 3.99 (1H, m, H-2,
2'), 4.14 (1H, m, H-3), 5.48 (1H, dd, J=
15.3, 7.3 Hz, H-4), 5.73 (1H, dtd, H-5), 5.43
(2H, t, H-8, 9); glucose residue, 4.27 (1H, d,
J=17.6 Hz, H-1"), 3.19 (1H, dd, J=7.6, 9.1
Hz, H-2"), 3.36 (1H, m, H-3"), 3.30 (1H, m,
H-4"), 3.28 (1H, m, H-5"), 3.67 (1H, dd, J=
5.5, 11.9 Hz, H-6"2), 3.87 (1H, dd, J=11.9,
1.5 Hz,H-6"b). BC-NMR (CD,;OD) . 177.2 (C-
1), 134.4 (C-5), 131.2 (C-4), 132.0 (C-9),
130.7 (C-8), 73.1 (C-2'), 72.9 (C-3), 69.7 (C-
1), 54.6 (C-2), 35.9 (C-3'), 33.7 (C-6), 33.6
(C-10), 33.3 (C-7), 33.1 (C-16, 14", 30. 8 —
30.3 (C-11—15, 5’ —13'), 26.2 (C-4'), 23.7 (C-
17/,15'),14.5(C-18,16") ; glucoseresideue ,

104.7 (C-1M, 75.0 (C-2", 77.9 (C-3", 71.6
(C-4", 78.0 (C-5"), 62.7 (C-6").

Compound T :; A white powder, [a]¥+ 3.6
(c=1.0, MeOH), FAB-MS m/z. 743 [M+H]*,
725 [((M+H) —H,0]*, 563 [((M+H) —H,0—
162]7. 'H-NMR (CD,0OD) §: 0. 90 (6H, t, H-18,
18'), 1. 29 (40H, m, H-11—17, H-5'—17"), 1. 42
(2H, m, H-4'), 1.56 (1H, m, H-3'a), 1.72
(1H, m, H-3'b), 2.04 (2H, m, H-10), 2.09
(2H, m, H-6), 2.12 (2H, m, H-7), 3.72 (1H,
dd, J=10.4, 3.7 Hz, H-1a), 4.11 (1H, dd,J=
10.4, 5.8 Hz, H-1b), 3.99 (1H, m, H-2, 2/),
4.14 (1H, m, H-3), 5.49 (1H, dd, J=15.3, 7.3
Hz, H-4), 5.74 (1H, dtd, J=15.3, 5.9, 0.9 Hz,
H-5), 5.38 (2H, t,J=4.6 Hz, H-8, 9); glucose
residue, 4.27 (1H, d, J=7.6 Hz, H-1"), 3.19
(1H, dd, J=7.6, 9.2 Hz, H-2"), 3.36 (1H, m,
H-3"), 3.30 (1H, m, H-4", 3.28 (1H, m, H-
5", 3.67 (1H, dd, J=+5.5, 11.9 Hz, H-6"a),
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3.87 (1H, dd, J= 11.9, 1.6 Hz, H-6D) .
BC-NMR (CD,OD) §: 177.2 (C-1'), 134.4 (C-
5), 131.3 (C-4), 131.4 (C-9), 129.9 (C-8),
73.1 (C-2"), 72.9 (C-3), 69.7 (C-1), 54.6 (C-
2), 35.9 (C-3), 33.7 (C-6), 33.1 (C-16, 16'),
30.9—30.4 (C-11—15, 5'—15), 28.3 (C-10),
27.9 (C-7), 26.2 (C-4'), 23.7 (C-17, 17'), 14.5
(C-18, 18'); glucose resideue, 104.7 (C-1"), 75.0
(C-2", 77.9 (C-3", 71.6 (C-4"), 78.0 (C-5"),
62.7 (C-6"). o

Compound N : A white powder, [¢]F¥+ 3.6
(c=0. 40, MeOH-CHC};, 1 ¢ 1), FAB-MS m/z.
743 [M+H]", 725 [((M+H) —HO]*, 563
[(M+H)—-H,0—162]". 'H-NMR (CD,OD) ¢
0.90 (6H, t, H-18, 18'), 1. 29 (40H, m, H-11—
17, H-5—17), 1.41 (2H, m, H-4'), 1.56 (1H,
m, H-3'a), 1.71 (1H, m, H-3'b), 1.98 (2H, m,
H-10), 2.07 (4H, s, H-6, 7), 3.73 (1H, dd, J=
10.4, 3.7 Hz, H-1a), 4.10 (1H, dd,J=10.4,
5.5 Hz, H-1b), 3.99 (1H, m, H-2, 2), 4.14
(1H, m, H-3), 5.49 (1H, dd, J=15.3, 7.0 Hz,
H-4), 5.73 (1H, dtd, H-5), 5.43 (2H, t, H-8,
9); glucose residue, 4.27 (1H, d, J=7. 6 Hz, H-
1", 3.19 (1H, dd, J=7.6, 9.2 Hz, H-2"), 3. 36
(1H, m, H-3"), 3.30 (1H, m, H-4", 3.28 (1H,
m, H-5"), 3.67 (1H, dd, J=5.5, 11.9 Hz,H-6"
a), 3.87 (1H, dd, J=11.9, 1.5 Hz, H-6"b).
BC-NMR (CD;OD) §: 177.2 (C-1"), 134.4 (C-
5), 131.2 (C-4), 132.0 (C-9), 130.7 (C-8),
73.2 (C-2'), 72.9 (C-3), 69.7 (C-1), 54.7 (C-
2), 35.9 (C-3), 33.7 (C-6), 33.6 (C-10), 33.3
(C-7), 33.0 (C:16, 16'), 30.8—30.3 (C-11—15,
5'—15'), 26.1 (C-4'), 23.7 (C-17, 17), 14.5
(C-18, 18'); glucose resideue, 104. 7 (C-1"), 75.0
(C-2", 77.9 (C-3", 71.6 (C-4", 78.0 (C-5"),
62.7 (C-6").

Compound V ; A white powder, [« ¥+ 3.7
(¢c=1.0, MeOH), FAB-MS m/z: 771 [M+H]",
755 [(M+H) —H,0]*, 591 [(M+H) —H,0—
162]". 'H-NMR (CD,OD) §: 0.83 (6H, t, H-18,
20'), 1. 21 (44H, m, H-11—17, H-5'—19'), 1. 35
(2H, m, H-4), 1.49 (1H, m, H-3'a), 1.71
(1H, m, H-3'b), 1.96 (2H, m, H-10), 2.05

(4H, m, H-6, 7), 3.70 (1H, dd, J=10.4, 3.7
Hz, H-1a), 3.99 (1H, m, H-1b), 3.97 (1H, m,
H-2, 2'), 4.07 (1H, m, H-3), 5.43 (1H, dd,
J=15.3, 7.0-Hz, H-4), 5.68 (1H, dtd, J=
15.3, 5.8, 0.6 Hz, H-5), 5.31 (2H, m, H-8,
9); glucose residue, 4.22 (1H, d, J=7. 6 Hz, H-
1", 3.19 (1H, H-2", 3.35 (1H, m, H-3"), 3.31
(1H, m, H-4"), 3.24 (QH, m, H-5"), 3.70 (1H,
dd, m, H-6"a), 3-'81 (1H, dd, J=12.4, 2.4 Hz,
H-6b) . “C-NMR (CD,OD) &: 176.1 (C-1'),
133.9 (C-5), 129.3 (C-4), 130.8 (C-9), 128.7
(C-8), 72.3 (C-2"), 72.1 (C-3), 68.5 (C-1),
53.4 (C-2), 34.7 (C-3"), 32.6 (C-6), 32.1 (C-
16, 18'), 29.9—29.5 (C-11—15, 5 —17"), 27.4
(C-10), 26.9 (C-7), 25.4 (C-4'), 22.8 (C-17,
19'), 14.1 (C-18, 20'); glucose resideue, 103.2
(C-1", 73.6 (C-2"), 76.5 (C-3"), 70.0 (C-4",
76.4 (C-5"), 61.5 (C-6").
1.2 Acid hydrolysis of compounds I —V

A solution of each sample (0.5 mg) in dioxane
(0.3 mL) was treated with 2 mol/L HCI in diox-
ane-H,O (1 : 1) (0.1 mL) and the whole was
sealed and heated at 70 ‘C for 1 h. The reaction

mixture was diluted with methanol and then sub-

jected to HPLC, column: TKS gel ODS-120A,
solvent 0.5% TFA methanol, flow rate; 0.5
mL/min. The obtained aliphatic acid was analyzed
on MS. The reaction mixtures were also subjected
to TLC and compared with D-glucose. The
aliphatic acid obtained from compounds I and I
was identical to 2-hydroxypalmitic acid, zz 12.8
min, [M—HT] 271.0, those from compounds &
and N was 2-hydroxyoctadecanoic acid, zz 14. 6
min, [M—H] 299. 1, and that from compound V
was 2-hydroxyeicosanoic acid, zg 18. 9 min, [M—
H]J 327. 2.
1.3 Methanolysis of compounds I —V

A solution of each sample (10 mg) in
methanol, to which concentrated HCl (0.2 mL)
was added, was heated at 80 'C for 2 h. The reac-
tion mixture was subjected to silica gel column, e-
luted with hexane-EtOAc (6 : 1), and the fatty
acid methyl ester was obtained. Methyl 2-hydroxy-

palmitate was from compounds I and I, [af¥—
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5.8 (c=0.27), FAB-pos-MS: 287[M +H]*,
'H-NMR (CDCl;) ¢: 0.88 (3H, t, J=7.0 Hz),
1.25 (24H,m), 1.64 (1H, m), 1.78 (1H, m),
3.79 (3H, s), 4.19 (1H, ddd,/J=4.3, 5.8, 9.9
Hz), "C-NMR (CDCl;) é: 175.9, 70.5, 52.5,
34.4, 31.9, 29.7, 29.6, 29.5, 29.4, 29.3, 24.7,
22.7, 14.1. Methyl 2-hydroxyoctadecanate was
from compounds T and V. [aJ&¥—16.5 (c=0.13,
CHCl,), FAB-pos-MS: 315 [M+H]*, 'H-NMR
(CDCl;) &: 0.88 (3H, t, J=7.0 Hz), 1.25
(28H, m), 1.64 (1H, m), 1.78 (1H, m), 3.79
(3H, s), 4.19 (1H, dd, J= 4.3, 7.0 Hz),
BC-NMR (CDCl,) 6. 175.3, 70.5, 52.5, 34.4,
31.9, 29.7, 29.6, 29.5, 29.3, 24.7, 22.7, 14. 1.
Methyl 2-hydroxyeicosanate was from compound
V. [aJ¥—23.7 (¢=0.17, CHCl,), FAB-pos-MS:
343 [M+H]*, '"H-NMR (CDCl,) é: 0. 88 (3H, t,
J=17.0 Hz), 1.25 (32H, m), 1.64 (1H, m),
1.78 (1H, m), 3.79 (3H, s), 4.19 (1H, dd, J=
4.3, 7.2 Hz), "C-NMR (CDCl;) ¢: 175.9, 70.5,
52.5, 34.4, 31.9, 29.7, 29. 6, 29.5, 29. 4, 29. 3,
24.7, 22.7, 14.1.
1.4 The absolute configuration of carbon-2 of
fatty acid

Fatty acid methyl esters were reacted with
(—)-MTPA (methoxytrifluoromethylphenylacetic
acid chloride) and (+)-MTPA, respectively, on
modified Moshers method. The reaction products
were measured on NMR. ,
1.4.1 (—)-MTPA-methyl-2-hydroxypalmitate,
'"H-NMR (CDCl;) ¢: 5.18 (1H, t, J=6.4 Hz, H-
2), 3.75 (3H, s, COOCH,), 1.91 (2H, m, H-3),
1.39 (2H, m, H-4), 1.26 (m), 0.88; (+)-MT-
PA-methyl-2-hydroxypalmitate, ‘H-NMR (CDCl;)
é: 5.16 (1H, t, J=6.7 Hz, H-2), 3.79 (3H, s,
COOCH;), 1.85 (2H, m, H-3), 1.30 (2H, m,
H-4), 1.26 (m), 0.88. A8 (COOMe)=—0.04,
A6 (H-2)=+40.02, A¢ (H-3)=+0.06, A5 (H-
4) = 4+ 0.09, according to modified Moshers
method rules®], the absolute configuration of car-
bon-2 of methyl-2-hydroxypalmitate was R-config-
uration.

1.4.2  (—)-MTPA-methyl-2-hydroxyoctadeca-

nate, 'H-NMR (CDCl;) ¢: 5.17 (1H, t, J=6.4
Hz, H-2), 3.75 (3H, s, COOCH;), 1.91 (2H,
m, H-3), 1.40 (2H, m, H-4), 1. 26 (m), 0. 88;
( 4 )-MTPA-methyl-2-hydroxyoctadecanate,
'H-NMR (CDCl;) ¢ 5.16 (1H, t, J=6.7 Hz, H-
2), 3.79 (3H, s, COOCH;), 1.86 (2H, m, H-3),
1.30 (2H, m, H-4), 1.26 (m), 0.88. A¢
(COOMe)=—0. 04, A¢ (H-2)=+0.01, 46 (H-
3)=+40.05, A6 (H-4)=40.10, according to
modified Moshers method rules the absolute con-
figuration of carbon-2 of methyl-2-hydroxyoc-
tadecanate is also R-configuration.
1.4.3 (—)-MTPA-methyl-2-hydroxyeicosanate,
'H-NMR (CDCl,) ¢ 5.17 (1H, t, J=6.4 Hz, H-
2), 3.75 (3H, s, COOCH,), 1.91 (2H, m, H-3),
1.40 (2H, m, H-4), 1.26 (m), 0.88; (+)-MT-
PA-methyl-2-hydroxyeicosanate , 'H-NMR (CDCl,
solvent) &: 5.16 (1H, t, J=6.7 Hz, H-2), 3.78
(3H, s, COOCH,;), 1.85 (2H, m, H-3), 1.30
(2H, m, H-4), 1. 26 (m), 0.88. A8 (COOMe)=
—0.03, A8 (H-2)=+0.01, A6 (H-3)=+0.06,
A6 (H-4)=+0. 10, according to modified Mosh-
ers method rules', the absolute configuration of
carbon-2 of methyl-2-hydroxyeicosanate is also R-
configuration.
2 Results and Discussion

Fresh bulbs of K. vittatum were extracted
with methanol and the extracts were subjected to
Diaion column;, silica gel column, and ODS column
chromatography. Further purification on HPLC re-
sulted in the isolation of five compounds.  On the
basis of analysis of NMR data, compounds I —V
belonged to sphingo-lipid glycosi(ies. The struc-

tures were seen in Fig. 1.

=

nng

HOHoC .
HO 0 17 0”71 v 7 /\/\/\/\
AN~ : 7

OH NH

'
0 )Y(Cﬂz) nCHy

OH
1 82,n=13 1 8E,n=13 1 8Z, n=15
N 8E, n=15 V 8Z, n=17

Fig. 1 Structures of compounds 1 —V

Compound I ; White powder, had C,,H,;sNO,
based on the analysis of NMR and MS data. The
'"H-NMR and *C-NMR data of compound I sug-
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gested the presence of a sugar residue, an amide
linkage and aliphatic long chains. On acid hydroly-
sis compound I yielded glucose. *C-NMR spec-
trum appeared the signals & 102.7, 75.0, 77.9,
71.6, 78.0, and 62. 7, which were similar to that
of glucose, the proton signals assignable to these
carbons in the HMQC NMR spectra, ¢ 4.27,
3.19, 3.36, 3.30, 3.28, 3.67, and 3. 87 were cor-
related in turn in the H-H COSY NMR spectra,
and the coupling constants of anomeric proton (0
4.27) was 7.6 Hz, suggesting that the configura-
tion of anomeric carbon is B-configuration. From
the above information, the sugar residue was in-
duced to be B-D-glucopyranosyl group. In the
products of acid hydrolysis, one fatty acid was iso-
lated with HPLC, which was identical to 2-hydrox-
ypalmitic acid by MS data in comparison with au-
thentic sample. Methanolysis of compound 1 lib-
erated methyl 2-hydroxypalmitate, which reacted
with (—)-MTPA and (+)-MTPA. The 'H-NMR
data of the products proved that the absolute con-
figuration of carbon-2 of 2-hydroxypalmitate was
R-configuration modified Moshers
method rules™. In the NMR of compound 1, the
signals ¢ 3.99 (H-2'), 1.72 and 1.55 (H-3') in
the 'H-NMR, ¢ 177.2 (C-1"), 73.1 (C-2'), and
35.9 (C-3') were assignable to 2-hydroxypalmitic

based on

residues. Apart from the signals of glucose residue
and 2-hydroxypalmitic residue, the remained sig-
The first

double bond of sphingosine residue was found to be

nals indicated sphingosine residue™ .

trans, as evidenced by the large vicinal coupling
constant (J=15.3 Hz). While the second double
bond at C-8 and C-9 was determined to be cis by
the chemical shifts of the carbons attached the dou-
ble bond, & 27.9 (C-7), 28.3 (C-10), on basis of
that the signals of carbons next to a trans double
bond appeared at & 32 ;and 33, while those of a cis
double bond appear at & 27 and 28%!. Further-
more, the signal & 3.99, which was assignable to
the proton attached to C-2, & 54. 6, was correlated
to that of a carbonyl group ¢ 177. 2 (C-1') through
nitrogen in the HMBC NMR spectrum, that is,

and amide group existed, and the correlation be-

tween the carbon signal & 102.7 (C-1") and the
proton signals & 3.72 (H-1a) and 4.11 (H-1b) in
the HMBC NMR spectrum proved that the sugar
residue attached to C-1. Finally, on the basis of
comparison of NMR data with the reported va-
lues™, the structure of compound I was identi-
fied as (2S, 3R, 4E, 8Z)-2-[(2R-2-hydroxyhex-
adecanoyl) amido]-4, 8-octadecadiene-1, 3-diol 1-
O-B-D-glucopyranside.

Compound I ; White powder, had the same
molecule formula as that of compound I,
CuHz:NO,. On acid hydrolysis compound 1 yield-
ed glucose and one fatty acid which was identical to
2-hydroxypalmitic acid by MS data in comparison
with authentic sample. Methanolysis of compound
I liberated methyl 2-hydroxypalmitate, which
was proved to be R-configuration through the same
method as the above. It had similar NMR spectra
to those of compound I except for the signals of
two methylene carbons attached to double bond. In
the C-NMR spectra of compound I, the two
methylene carbons’ chemical shifts were & 27.9
(C-7) and 28.3 (C-10), which confirmed the cis
geometry of the second double bond, while in the
BC-NMR spectra of compound 1, they appeared
at & 33.3 (C-7) and 33.6 (C-10), which indicated
that the geometry of the second double bond is
trans. Therefore the structure of compound I was
identified as (2S, 3R, 4E, 8E)-2-[ (2R-2-hydrox-
yhexadecanoyl) amido ]-4, 8-octadecadiene-1, 3-
diol 1-O-B-D-glucopyranside.

Compound I ; White powder, had C,,H,,NO,
based on the analysis of NMR and MS data. The
'H-NMR and *C-NMR data of compound I sug-
gested the presence of a sugar residue, amide link-
age, and aliphatic long chains. On acid hydrolysis
compound I yielded glucose and one fatty acid
which was identical to 2-hydroxyoctadecanoic acid
by MS data in comparison with authentic sample.
Methanolysis of compound I liberated methyl 2-
hydroxyoctadecanate, which was proved to be R-
configuration through the same method as the
above. Compound I had similar 'H-NMR and

BC-NMR spectra to those of compound I . But
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there are 36H at ¢ 1. 29 (36H, m,H-11—17, 5 —
15") in the '"H-NMR of compound I , while there
are 40H at 8 1. 29 (40H, m,H-11—17, 5 —17") in
the "H-NMR of compound I , which are attributed
to the substitution of 2-hydroxyoctadecanoic acid
for 2-hydroxypalmitic acid. Finally, on the basis
of cdmparison of NMR data with the reported
values™, the structure of compoundv I was eluci-
dated to be (2S, 3R, 4E, 8Z)-2-[ (2R-2-hydroxy-
‘ octadecanoyl) amido]-4, 8-octadecadiene-1, 3-diol
1-O-B-D-glucopyranside.
Compound N ; White powder, had the same
molecule formula as that of compound 1,
C:H7;NO,. Acid hydrolysis and methanolysis con-
firmed that compound N also have 2R-2-hydroxy-
octadecanoyl residue. It had similar NMR spectra
to those of compound 1 except for the signals of
two methylene carbons attached to double bond,
which confirmed the geometry of the second double
bond is trans.

similar 'H-NMR and “C-NMR spectra to those of
compound I except for the signals at & 1.29,

It also showed compound I had

which are attributed to the substitution of 2-hy-
droxyoctadecanoic acid for 2-hydroxypalmitic acid.
Thus, the structure of compound IV was elucidat-
ed to be (2S, 3R, 4E, 8E)-2-[ (2R-2-hydroxyoc-
tadecanoyl) amido ]-4, 8-octadecadiene-1, 3-diol 1-
O-8-D-glucopyranside.

Compound V ; White powder, had C,H;NO,
based on the analysis of NMR and MS data. The
'H-NMR and “C-NMR data of compound V also

showed the presence of a sugar residuce, an amide

linkage , and aliphatic long chains. Acid hydrolysis .

and methanolysis confirmed that compound V also

have  2R-2-hydroxyeicosadecanoyl 1 residue

through the same method as the above. Compound

V had similar 'TH-NMR and “C-NMR spectra to
those of compounds I and I except for the sig-
nals at & 1. 29, which are attributed to the substi-
tution of 2-hydroxyeicosadecanoic acid. In conclu-
sion, the structure of compound V was elucidated
to (28, 3R, 4E, 8Z)-2-[ (2R-2-hydroxyeicosa-de-
canoyl) amido ]-4, 8-octadecadiene-1, 3-diol 1-O-
B-D-glucopyranside. v

All these giycosphingosilipids are first isolated
from Amaryllidacea plants. Glycosphingosilipids
have the effects of anti—ulcerogénic, anti-hepato-
toxic activity, inhibitory activity against proteinki-
nase C, and participate clarifies in antigen-anti-

[4]

body reactions and transmission'*”. The existence

of glycosphingosilipids in this plant further clari-
fies the bioactivities of this plant. In spite of the
isolation from other family plants, the absolute
configuration elucidations of aliphatic acid in gly-
cosphingosilipids were not satisfactory. Some com-
pounds were confirmed with specific optical rota-
tion, and their value and measure concentration
were too small, while others were not proved. In
this paper, this problem has been settled down by
using the modified Moshers method.
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