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Abstract: Objective To investigate the chemical constituents of Carthamus tinctorius. Methods Compounds were isolated by a
combination of various column chromatography over silica gel, Sephadex LH-20, and pre-HPLC and their structures were identified by
spectral analytical methods of MS and NMR and/or comparison with literature data. Results Twenty compounds were isolated from
the ethanol extract of C. tinctorius. Their structures were identified as kaempferol-3-O-B-D-glucosyl-(1—2)-p-D-glucoside (1),
scutellarein (2), hexacosanoic acid (3), (25)-1-O-heptatriacontanoyl glycerol (4), 4,4-dimethyl heptanedioic (5), 5,7,4'-trihydroxy-6-
methoxyflavone-3-O-B-D-rutinoside (6), n-tetratriacont-20,23-dienoic acid (7), vanillic acid (8), gallic acid (9), tetrephthalic acid
mono-[2-(4-carboxy-phenoxycarbonyl)-vinyl] ester (10), esculetin (11), 6-hydroxyapigenin-6-O--D-glucoside-7-O-f-D-glucuronide
(12), quercetin-3,7-di-O-B-D-glucoside (13), 6-methoxykaempferol (14), syringing (15), E-1-(4'-hydroxypheny)-but-1-en-3-one (16),
ursolic acid (17), 1-hexadecanoyl propan-2,3-diol (18), citrostadienol (19), and scopoletin (20). Conclusion Compounds 1, 5, 7, 10,
18, and 19 are isolated from the plants of Carthamus L. for the first time, and compounds 2—4, 6, 8,9, 11, 17, and 20 are obtained from
C. tinctorius for the first time.
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AN RHEY A AL Carthamus  tinctorius L.
WAL, 3T OFFARD), T TR B,
VR WL mE s, wkeE, MEEL A0,
2, RAESINE AR R Ry, AT
ST ML MAKFAIZE . BRATH0 O i
JERIOEEER ., AR BRI S R, 4 AT
PUBEIL. PULARTE G Dot O NE. 3Gl R a) bk i
T ARSI 7 B WU FRME . ik
i1 NS €7 NN I 7S N T b (RS
&4, a4 OB 104 MG, dEIR
AHEFS. IS, M LA HREY, K
VR A AT T O e o 1 R S A R T
Mrsesy, JFHE—0 WKL 7 B 50 T 2 AN BT
A HERRT A AP, ARSEIO R LT LR
PIRA T BERTE IR C R A BORALEAT T R g7
OIS, I A B4R 3] 20 AMEG W), 4 il M R
1 2% 1 -3-0-B-D- Hi] % i 2 -(1-2)-B-D- i % B
(kaempferol-3-O-B-D-glucosyl-(1—2)-B-D-glucoside,
1. B3 % % (scutellarein, 2). IE T /NEEIR
(hexacosanoic acid, 3). (25)-1-O-heptatriacontanoyl
glycerol (4). 44- W ILpe — 8 (4,4-dimethyl
heptanedioic, 5). 5,7,4"-—F53&-6- 5L -3-0-
B-D-ZE AW (5,7,4'-trihydroxy-6-methoxyflavone-
3-O-B-D-rutinoside, 6). n-tetratriacont-20,23-dienoic
acid (7). HFE R (vanillic acid, 8). ¥ & T (gallic
acid, 9). tetrephthalic acid mono-[2-(4-carboxy-
phenoxycarbonyl)-vinyl] ester ( 10 ) . & I 5
(esculetin, 11). 6-F23E /738 #-6-0O-B-D-7] % M H-7-
O-B-D-7 % FEE R 1 (6-hydroxyapigenin-6-O-B-D-
glucoside-7-O-B-D-glucuronide, 12). #ftf7 #-3,7- -
O-B-D-F % BE1F  (quercetin-3,7-di-O-B-D-glucoside,
13). 6-FEIE 1AM (6-methoxykaempferol, 14).
LT HY (syringing, 15). Jea-1-(4-F2FEHKIL)-
T-1-4%-3-1 [E-1-(4'-hydroxypheny)-but-1-en-3-one,
16]. AEH MR Cursolic acid, 17). 1-hexadecanoyl
propan-2,3-diol (18). Frik% (citrostadienol, 19).
KBNS (scopoletin, 20). HF k&4 1. 5. 7.
10, 18. 19 K NLLAemiay by sia ), e
Y)2~4. 6. 8. 9. 11. 17. 20 HHIKMLAEH 5
ECE D
1 XFES5HH

Bruker AV-400 # M4 {X (48 [ Bruker 22 +]),
Synapt MS Q-TOF (43 #H i (S&[E Waters 2>

7)), Waters Hzh4lifb R4 (2545 — I Epi R,
2767 HBERE LUEERS, JEEHIAY, 2489 R KA
I %% . Fractionlynx™ T fE ¥4 ), XBridge™ Cis
OBD™ #i1%4E (150 mmX30 mm, 5 pum), (0
W (GFasar T BGHFFEAT) D AE AL (200~
300 H, 7 &4, Sephadex™ LH-20 (GE
Healthcare Bio-Sciences AB). A58 10% K5 82
L, LR N b ati.

LIAR MG T2 B B th 25 A R A
ml, T, JRE R R B R R R
SE NSRRI ZIAE Carthamus tinctorius L. /)T 15
1%, fia ChEZE) 2010 SRR N ArdE.
2 ERESE

FREXLLAC 254 15 kg, 47 A 95%F1 70% L1
BRRTE, SIRBWH, kR R, 1RE
211950 go BHRFTRET K, MU A il A
1% CIEREHL o 53 ) H 5 SR AR, ok s[RI
F, 133047 RS2 580 g, B ZWEH4> 335 g Al
KIS 1000 go FERR ZEEHAT 2 RERE (200~300
HO A, DA ik-HEee 408 (100 0 1—~1 1 1),
ol PR PR, 7581 250 A4y Fr. 39, Fr. 77
Al Fr. 135 il At o A8 a4 2 (7
mg). 8 (5mg) Ff19 (14 mg); Fr. 58 fil Fr. 117 43
g diT AR, G 4 (28 mg) 110
(18 mg); Fr. 127 LA AT (1% 73 B A3 2054 14
(25mg). 15 (6 mg) 116 (5mg); Fr. 167 LrEMK
et BARE% 11 (22 mg) 120 (3mg),
b Fr. 167-13 £ pre-HPLC (0357 B3 8146 4540 1
(17 mg); Fr. 173.Fr. 186 1 Fr. 213 4344 Sephadex
LH-20 BERAEOREFN pre-HPLC {035 543 2405
Y6 (31 mg). 12 (23 mg) Al13 (15 mg). £l
Tk 8 A 2otk AT i, DA Yl KT TR & IR P e
(100 : 1—1: 1), 8% 145 MNisr. Fr. 75, Fr. 79
H1 Fr. 93 4r RIS AERCHE (O3S 243 2k 54 3 (10
mg). 17 (33 mg) F118 (16 mg); Fr. 134 &5 §iHr
MO, LAY 5 (4mg), Fr. 135 45T i
TR, 165 19 (24 mg); HAR IS ARER
g S 2G4 7 (16 mg).
3 GHHEE

&Y 1 ARG R (PR, ESI-MS m/z:
625 [M+H] . "H-NMR (400 MHz, DMSO-dg) 5: 6.91
(2H, J = 9.0 Hz, H-3, 5'), 8.05 (2H, d, J = 9.0 Hz,
H-2', 6), 6.44 (1H, s, H-8), 6.20 (1H, s, H-6), 12.67
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(1H, s, 5-OH), 3.05~3.62 (12H, m, sugar-H), 5.71
(1H, d, J = 7.0 Hz, 3-O-Glc-1-H-1), 4.62 (1H, d, J =
7.0 Hz, 3-O-Glc-2-H-1); "C-NMR (100 MHz,
DMSO-dg) d: 156.8 (C-2), 133.3 (C-3), 177.9 (C-4),
161.7 (C-5), 99.1 (C-6), 164.6 (C-7), 94.1 (C-8), 156.0
(C-9), 104.4 (C-10), 121.4 (C-1'), 131.4 (C-2', 6'),
115.7 (C-3', 5'), 160.4 (C-4"), 98.4 (Glc-C-1"), 82.9
(Gle-C-2"), 78.0 (Gle-C-3"), 70.1 (Gle-C-4"), 77.1
(Gle-C-5"), 61.3 (Gle-C-6"), 104.6 (Glc-C-1""), 74.8
(Gle-C-2"), 77.5 (Gle-C-3""), 70.0 (Gle-C-4""), 77.0
(Gle-C-5""), 61.0 (Gle-C-6""). VL LEl 5 CikkiE
— 57, WA 1 125 -3-0-B-D-H 4 b
He-(1-2)-B-D-Hi % B 1T o

&Y 2. wEMAK (FEE, ESI-MS m/z: 287
[M+H]". 'H-NMR (400 MHz, DMSO-ds) : 6.58
(1H, s, H-8), 6.93 (2H, J = 8.8 Hz, H-3', 5'), 7.92 (2H,
d, J = 8.8 Hz, H-2', 6'), 6.75 (1H, s, H-3), 12.80 (1H,
s, 5-OH), 10.48 (1H, s, 7-OH), 10.33 (1H, s, 4-OH),
9.19 (1H, s, 6-OH); "“C-NMR (100 MHz, DMSO-d;)
: 164.0 (C-2), 102.7 (C-3), 182.5 (C-4), 147.5 (C-5),
129.6 (C-6), 153.8 (C-7), 94.3 (C-8), 150.1 (C-9),
104.5 (C-10), 121.9 (C-1), 128.8 (C-2, 6'), 116.4
(C-3', 5", 161.5 (C-4), LA_F%iis 5 Seiikapas — 5,
e B 2 WA R,

a3 AR Chliik. "H-NMR (400
MHz, DMSO-dq) d: 2.35 (2H, t, J = 12.5 Hz, H-2),
1.64 (2H, m, H-3), 1.28 (44H, m, -CH,), 0.88 (3H, t,
J=17.0 Hz, H-26). VL ¥ 5 scikaiis— 5™, i
YA 3 R IE T ONKER

WA 4: FERR CHlilED, ESI-MS m/z: 485
[M+H]". 'H-NMR (400 MHz, DMSO-dy) o: 2.37
(2H, t,J=17.5 Hz, H-2"), 1.65 (2H, t, J = 7.5 Hz, H-3"),
1.30 (46H, m, H-4'~26'), 0.91 (3H, t, J = 7.0 Hz,
H-27), 4.19 (2H, m, H-1), 3.95 (1H, m, H-2), 3.73
(1H, dd, J = 11.6, 4.0 Hz, H-3B), 3.71 (1H, dd, J =
11.6, 4.0 Hz, H-3a); "C-NMR (100 MHz, DMSO-dj)
5 174.4 (C-1)), 70.3 (C-2), 65.2 (C-1), 63.3 (C-3),
342 (C-2)), 31.9 (C-26"), 29.4 (C-4'~24"), 24.9 (C-
3", 22.7 (C-25"), 14.1 (C-27"). LA EEds5 CikioE—
O, WA 4 K (28)-1-O-heptatriacontanoyl
glycerol,

&Y 5. Ttktih (545, ESI-MS m/z: 189
[M+H]". 'H-.NMR (400 MHz, DMSO-d;) &: 11.98

(1H, s, H-1), 1.25 (3H, s, H-5), 2.51 (2H, t, J= 7.5 Hz,
H-2), 1.48 (2H, t, J = 7.5 Hz, H-3); "*C-NMR (100
MHz, DMSO-d¢) ‘27~ 1 ANFIR(E S 6 249, 24
WHFRMRES 0 28.8, 289 Al 1 MREEMRES o
175.00 DA_E$s 5 Scijaps — 25, Mo e e
50 4.4- T FLBE T,

e 6: HERMAK (HEE, ESI-MS m/z: 647
[M+Na]". '"H-NMR (400 MHz, DMSO-d,) &: 6.89
(2H, J = 8.8 Hz, H-3', 5'), 7.98 (2H, d, J = 8.8 Hz,
H-2', 6), 6.49 (1H, s, H-8), 12.63 (1H, s, 5-OH), 3.76
(3H, s, 6-OCH3), 5.31 (1H, d, J = 7.5 Hz, 3-O-Glc-H-1),
5.07 (1H, d, J = 6.0 Hz, Rha-H-1), 1.00 (3H, s,
Rha-CH;); ">C-NMR (100 MHz, DMSO-dq) 6: 156.8
(C-2), 133.3 (C-3), 178.0 (C-4), 152.7 (C-5), 131.3
(C-6), 157.3 (C-7), 94.5 (C-8), 152.3 (C-9), 104.1
(C-10), 121.4 (C-1"), 131.9 (C-2, 6), 115.6 (C-3, 5"),
160.3 (C-4"), 60.4 (6-OCH3); 3-O-Glc: 101.8 (C-1"),
74.6 (C-2"), 76.8 (C-3"), 70.4 (C-4"), 76.2 (C-5"),
67.4 (C-6"); Rha: 101.2 (C-1"), 70.8 (C-2""), 71.1
(C-3"), 72.3 (C-4""), 68.7 (C-5""), 18.2 (C-6""). Ll L
K 5 SciraoE — 80, Mt A 6 o 5,74
=R HE-6- AR SE I -3-O-B-D- S AT

A& 7: AAERR CLhES), ESI-MS m/z: 505
[M+H]". "H-NMR (400 MHz, CDCl3) &: 11.41 (1H,
s, H-1), 5.38 (1H, m, H-23), 5.36 (1H, m, H-21), 5.34
(1H, m, H-20), 5.32 (1H, m, H-24), 2.80 2H, t, J =
7.2 Hz, H-22), 2.37 (2H, dd, J = 7.5, 7.8 Hz, H-2),
2.07 (2H, m, H-19), 2.03 (2H, m, H-25), 0.91 (3H, t,
J=7.0 Hz, H-1); “C-NMR (100 MHz, DMSO-d;) ¢:
180.5 (C-1), 130.2 (C-21), 34.1 (C-22), 31.9 (C-21),
31.5 (C-25), 29.7~22.6 (C-2~19, 26~33), 14.1
(C-34), VL %ot 5 Sk — 80, et s
17 J n-tetratriacont-20,23-dienoic acid.

WEY 8: FEERIRE: T (FEE) . 'H-NMR (400
MHz, DMSO-ds) d: 7.46 (1H, d, J = 8.4 Hz, H-6),
7.44 (1H, brs, H-2), 6.84 (1H, d, J = 8.4 Hz, H-5),
3.82 (3H, s, 3-OCH3;): "“C-NMR (100 MHz,
DMSO-dg) d: 122.1 (C-1), 115.5 (C-2), 147.7 (C-3),
151.6 (C-4), 113.2 (C-5), 123.9 (C-6), 168.9 (C-7),
56.0 (C-8). PA_-¥dhs b5 ek i —2", st
G 8 NEHEIR.

WEW 9: TAOEIRES T CFREE) . 'H-NMR (400
MHz, DMSO-d) 6: 9.19 (2H, brs, 3, 4-OH), 6.92 (2H,



¢ %4 Chinese Traditional and Herbal Drugs 5F 46 3% 585 13 81 201547 A

* 1875

d, J = 8.4 Hz, H-2, 6), 12.25 (1H, brs, -COOH);
BC-NMR (100 MHz, DMSO-d¢) J: 120.9 (C-1), 109.2
(C-2, 6), 145.9 (C-3, 5), 138.4 (C-4), 167.9 (C-7). LA
RS Sk S, SRS 9 AR
T

WA 10: IRBER KR (PR, ESI-MS m/z: 357
[M+H]". 'H-NMR (400 MHz, DMSO-ds) 6: 7.80
(2H, d, J = 8.5 Hz, H-2, 6), 6.83 (2H, d, J = 8.5 Hz,
H-3, 5), 6.80 (2H, d, J = 8.5 Hz, H-12, 16), 7.52 (2H,
d, J = 8.5 Hz, H-13, 15), 7.50 (1H, d, J = 15.5 Hz,
H-8), 6.29 (1H, d, J = 15.5 Hz, H-9); "*C-NMR (100
MHz, DMSO-dq) d: 132.8 (C-1), 130.5 (C-2, 6), 116.2
(C-3, 5), 162.1 (C-7), 144.6 (C-8), 115.8 (C-9), 168.4
(C-10), 125.7 (C-11), 115.6 (C-12, 16), 132.0 (C-13,
15), 167.6 (C-17), 160.1 (C-18). LL %k 5 SCiikdi
W8, W% EAA Y 10 O tetrephthalic acid
mono-[2-(4-carboxy-phenoxycarbonyl)-vinyl] ester.

&Y 11 FEOMA (FED. 'TH-NMR (400
MHz, DMSO-d¢) 6: 7.86 (1H, d, J = 8.5 Hz, H-4),
6.98 (1H, s, H-5), 6.74 (1H, s, H-8), 6.16 (1H, d, J =
8.5 Hz, H-3); “C-NMR (100 MHz, DMSO-d¢) §:
161.3 (C-2), 112.4 (C-3), 144.9 (C-4), 111.4 (C-5),
143.6 (C-6), 151.7 (C-7), 103.0 (C-8), 149.2 (C-9),
110.8 (C-10). LA_F%3s 55 scikaps — 87, e
& 11 h-BH

WA 12: B AR CFED. 'H-NMR (400
MHz, DMSO-dg) d: 6.96 (2H, J = 8.8 Hz, H-3', 5),
7.96 (2H, d, J = 8.8 Hz, H-2', 6'), 7.05 (1H, s, H-8),
6.87 (1H, s, H-3), 4.04 (1H, d, J = 9.6 Hz, H-5).
6-0-Glc: 4.89 (1H, d, J = 7.3 Hz, H-1), 7-O-GluA:
5.26 (1H, d, J = 7.5 Hz, H-1); "“C-NMR (100 MHz,
DMSO-dg) d: 164.9 (C-2), 103.3 (C-3), 182.8 (C-4),
153.3 (C-5), 129.6 (C-6), 156.1 (C-7), 94.7 (C-8),
152.9 (C-9), 106.4 (C-10), 121.5 (C-1"), 129.1 (C-2/,
6'), 116.5 (C-3', 5", 161.9 (C-4); 6-O-Glc: 103.9
(C-17), 74.6 (C-2"), 76.8 (C-3"), 70.2 (C-4"), 77.5
(C-5"), 61.2 (C-6"); 7-O-GluA: 100.6 (C-1""), 73.5
(C-2"), 75.7 (C-3""), 71.7 (C-4""), 75.9 (C-5""), 170.6
(C-6""). VAL ¥l 5ok —s1"™, et s
Y12 h 6-F2%E 3% %-6-0-B-D- T % HETE-7-0-B-D-
AR R AT o

AW 13: RE Ok AR (FED, ESI-MS m/z:
627 [M+H]". "H-NMR (400 MHz, DMSO-dj) 6: 7.61

(1H, d, J = 2.4 Hz, H-2'), 7.58 (1H, dd, J = 2.4, 8.4
Hz, H-6'), 6.87 (1H, d, J = 8.4 Hz, H-5), 6.77 (1H, d,
J=2.4 Hz, H-8), 6.44 (1H, d, J = 2.4 Hz, H-6), 12.65
(1H, s, 5-OH), 9.79 (1H, s, 4-OH), 9.13 (1H, s,
3’-OH), 3.09~3.78 (12H, m, sugar-H); 3-O-Glc: 5.49
(1H, d, J= 7.0 Hz, H-1), 7-O-Glc: 7.09 (1H, d, J = 7.0
Hz, H-1); “C-NMR (100 MHz, DMSO-d;) J: 156.4
(C-2), 134.0 (C-3), 178.1 (C-4), 161.3 (C-5), 100.2
(C-6), 163.3 (C-7), 94.8 (C-8), 156.4 (C-9), 106.1
(C-10), 121.5 (C-1"), 116.9 (C-2"), 145.3 (C-3"), 149.1
(C-4), 1158 (C-5"), 122.1 (C-6"); 3-O-Glc: 101.2
(C-1"), 74.5 (C-2"), 77.0 (C-3"), 70.4 (C-4"), 78.0
(C-5"), 61.4 (C-6"); 7-O-Glc: 1002 (C-1"), 73.6
(C-2"), 76.9 (C-3""), 70.1 (C-4""), 77.6 (C-5""), 61.1
(C-6""). LA REl 5 Scikpis —5", et s
Y13 Mt 3-3,7--O-B-D-H5 A B

WA 14: O PIR AR CFEE . 'H-NMR (400
MHz, DMSO-d;) d: 6.93 (2H, J = 9.0 Hz, H-3', 5),
8.04 (2H, d, J = 9.0 Hz, H-2', 6'), 6.51 (1H, s, H-8),
3.76 (3H, s, 6-OCH3); "C-NMR (100 MHz, DMSO-dj)
J: 135.8 (C-2), 147.3 (C-3), 176.6 (C-4), 152.2 (C-5),
131.4 (C-6), 157.8 (C-7), 94.3 (C-8), 151.9 (C-9),
103.7 (C-10), 122.2 (C-1), 115.9 (C-2', 6'), 130.0
(C-3',5"), 159.7 (C-4"), 60.4 (-OCH3). PA_F %k 5 SCiik
B, MR A 14 O 6- AL A .

WA 15: DRSS i CH D . 'H-NMR (400
MHz, CD;0D) ¢: 6.49 (1H, d, J = 16.0 Hz, H-7), 6.33
(1H, dt, J = 16.0, 5.5 Hz, H-8), 6.73 (2H, brs, H-3, 5),
4.87 (1H, d, J = 7.0 Hz, H-1"), 4.11 (2H, dd, J = 5.5,
1.5 Hz, H-9), 3.78 (6H, s, 2, 6-OCH3); "*C-NMR (100
MHz, CD;0D) : 133.1 (C-1), 153.2 (C-2, 6), 105.0
(C-3, 5), 130.7 (C-4), 134.4 (C-7), 128.9 (C-8), 61.9
(C-10), 103.1 (C-1"), 74.7 (C-2'), 77.0 (C-3'), 70.4
(C-4"), 77.8 (C-5"), 61.4 (C-6'), 56.9 (2X-OCH3). LA
R S SckaaE 80, e e 15
T

WEY 16: FEFAK CFEE). 'H-NMR (400
MHz, DMSO-dq) d: 7.54 (2H, d, J = 8.5 Hz, H-2', 6),
6.78 (2H, d, J = 8.5 Hz, H-3', 5'), 7.51 (1H, d, J= 16.0
Hz, H-1), 6.58 (1H, d, J = 16.0 Hz, H-2), 2.27 3H, s,
4-CHs), 10.03 (1H, s, 4-OH); "*C-NMR (100 MHz,
DMSO-dg) d: 144.1 (C-1), 124.5 (C-2), 198.4 (C-3),
27.6 (C-4), 125.8 (C-1'), 130.9 (C-2', 6'), 116.3 (C-3',
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51, 160.4 (C-4"), LA %5 scifapis—80, s
SEAA 16 4 - 1-(4 AL T -1-45-3-180

WEw 17: KOk (FED. 'TH-NMR (400
MHz, DMSO-dg) 6: 1.12 (3H, s, H-27), 1.03 (3H, s,
H-26), 0.95 (3H, s, H-30), 0.90 (3H, s, H-23), 0.89
(3H, d, J = 5.4 Hz, H-29), 0.85 (3H, s, H-25), 0.81
(3H, s, H-24), 531 (1H, d, J = 3.5 Hz, H-12), 3.25
(1H, dd, J = 8.9, 6.9 Hz, H-3a), 2.32 (1H, d, J = 11.3
Hz, H-18B); "C-NMR (100 MHz, DMSO-dq) J: 38.9
(C-1), 27.3 (C-2), 77.3 (C-3), 38.7 (C-4), 55.1 (C-5),
18.4 (C-6), 33.1 (C-7), 39.5 (C-8), 47.8 (C-9), 37.0
(C-10), 23.3 (C-11), 117.4 (C-12), 139.2 (C-13), 42.2
(C-14), 28.2 (C-15), 24.5 (C-16), 47.7 (C-17), 52.9
(C-18), 39.2 (C-19), 38.9 (C-20), 30.9 (C-21), 37.0
(C-22), 28.3 (C-23), 15.5 (C-24), 15.8 (C-25), 17.0
(C-26), 23.6 (C-27), 179.4 (C-28), 17.2 (C-29), 21.3
(C-30). LA %l 5 scmkaion — 80>, #eih s
W17 hAE R .

&Y 18: AR AR CHEE), ESI-MS m/z:
331 [M+H]". 'H-NMR (400 MHz, CDCl;) §: 2.37
(2H, t, J="7.5 Hz, H-2'), 1.65 (2H, t, J= 7.5 Hz, H-3"),
1.30 (24H, m, H-4'~15", 0.90 (3H, t, J = 7.0 Hz,
H-16'), 420 (2H, m, H-1), 3.95 (1H, m, H-2), 3.72
(1H, dd, J = 11.6, 4.0 Hz, H-3B), 3.62 (1H, dd, J =
11.6, 4.0 Hz, H-3a); "“C-NMR (100 MHz, CDCls) 6
174.4 (C-1'), 70.3 (C-2), 65.2 (C-1), 63.3 (C-3), 34.2
(C-2'), 31.9 (C-15"), 29.5 (C-4'~13"), 24.9 (C-3"), 22.7
(C-14)), 14.1 (C-16"). VL FXdf 5 3rikapaE—8, #%
A% 18 24 1-hexadecanoyl propan-2,3-diol.

AW 19: IR Filif) . "H-NMR (400
MHz, CDCly) d: 0.56 (3H, s, 18-CH;), 0.85 (3H, s,
19-CHs), 0.97 (3H, s, 21-CH3), 0.99 (6H, d, J = 6.0
Hz, 26, 27-CH3), 1.00 (3H, d, J = 6.3 Hz, 4-CH3), 1.61
(3H, d, J = 6.8 Hz, 29-CH3), 5.20 (1H, dd, J = 1.5, 6.0
Hz, H-7), 3.14 (1H, dt, J = 3.5, 12.0 Hz, H-3), 2.85
(1H, sept, J = 6.6 Hz, H-25); "“C-NMR (100 MHz,
CDCls) 6: 145.9 (C-24), 139.1 (C-8), 117.5 (C-7),
116.5 (C-28), 76.2 (C-3), 56.0 (C-17), 55.0 (C-14),
49.7 (C-9), 46.7 (C-5), 43.4 (C-13), 40.3 (C-4), 39.5
(C-12), 37.0 (C-1), 36.6 (C-20), 35.9 (C-22), 34.8
(C-10), 31.0 (C-2), 28.6 (C-25), 28.0 (C-16), 28.0
(C-23), 26.6 (C-6), 22.9 (C-15), 21.4 (C-11), 21.1
(C-27), 21.0 (C-26), 18.9 (C-21), 15.1 (4-CHs), 14.1

(C-19), 12.7 (C-29), 11.8 (C-18). LA % 5 SCiik4K

8, W A 19 k.

WEY) 20: B tbR (HEED, ESI-MS m/z:

193 [M+H]+o 'H-NMR (400 MHz, DMSO-dq) o: 7.89

(1H, d,J/=9.4 Hz, H4), 6.18 (1H, d, /= 9.4 Hz, H-3),

7.21 (1H, s, H-8), 6.86 (1H, s, H-5), 3.80 (3H, s,

6-OCHs); “C-NMR (100 MHz, DMSO-dg) 6: 168.2

(C-2), 151.7 (C-7), 150.2 (C-9), 147.8 (C-6), 145.0

(C-4), 111.5 (C-3), 109.9 (C-10), 107.2 (C-5), 103.3

(C-8), 56.4 (6-OCHs)o LA_F-¥j#i 5 Scikipag—=2,
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