¢ %% Chinese Traditional and Herbal Drugs 35 42 % 28 6 # 20114 6 H * 1069 «

AT R DR
R, R OW, M %, AR
BB 2K 2 PR TR S, B A 611137

& E: BE: XK Gracilaria lemaneiformis WA E A AT . g R IEAHRERFE (k. Sephadex LH-20 #E%
FERE RTS8 alith, ISR NE S e SIS . R rEIFEE T 9 MEEY: BRI (D, 1, 3-
RUAFHIRR MR (20 1-ERFEER S HEE (3). JRIENE (4D JREMIZTT (5). 20-50%-2-4-50- 78353, 4- R BRI B8 (6D
1-O-B-D-F-FLBE-(6—1)-a-D-F-FUHE-2, 3-O-+/ EERH M —FE (7). 1-O-a-D-MRHIZHE-2, 3-O-+/NHiHm g (8). p-
B (9. &t LA T R ZR D o 2433

SRR A 1, 3-FUSHIR H TS 1-0-B-D-2LFBi-(6—1)-a-D-2LHHE-2, 3-O-T/Skil i —H: 1-O-a-D-I i %8E-2, 3-0-
B VAY S A P LS R e
FEHES: R284.1 XERFRERD: A XERE: 0253 -2670(2011)06 - 1069 - 03
Studies on chemical constituents of Gracilaria lemaneiformis

LU Chong-yu, DENG Yun, MEI Ling, GUO Da-le
Key Laboratory of Standardization of Chinese Herbal Medicine, Ministry of Education, Chengdu University of Traditional Chinese
Medicine, Chengdu 611137, China

Abstract: Objective To investigate the chemical constituents of Gracilaria lemaneiformis. Methods Compounds were isolated by
normal phase silica gel and Sephadex LH-20 gel column chromatography. Their structures were elucidated by analyses of
spectroscopic data. Results Nine compounds were isolated from the ethanol extract of G lemaneiformis, their structures were
elucidated as palmitic acid (1), 1, 3-dipalmitin (2), 1-monopalmitin (3), uracil (4), adenosine (5), 2a-oxa-2-oxo-5a-hydroxy-3,4-
dinorcholestane (6), 1-O-B-D-galactosyl-(6—1)-a-D-galactosyl-2, 3-O-dihexadecanoyl-glycerol (7), 1-O-o-D-glucose-2,3-O-
dihexadecanoyl-glycerol (8), and B-sitosterol (9). Conclusion All of these compounds are obtained from this plant for the first time.
Key words: Gracilaria lemaneiformis (Bory) Daws; 1, 3-dipalmitin; 1-O-B-D-galactosyl-(6—1)-a-D-galactosyl-2, 3-O-dihexadecanoyl-
glycerol; 1-O-a-D-glucose-2, 3-O-dihexadecanoyl-glycerol; adenosine
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X—4 WA s A, Bk S R AR A TR
/y#); Bruker Avance 600 AZ R 3LHR{Y, FHi-: Bruker
Aw]; KQ—600DE A4 1 A il ig Ui ds (40 kHz,
600 W), E LA AR AR BP211D AH
TorHT R, AR RIS REA A A T
SRR R AR, R TR R A R
/y#); Sephadex LH-20 %3¢, 3€[E Pharmacia 23 ] ;
AN R o3 B ali e 2T 2007 4F 8 H R AR A
W HTTR H &, MR ERF S TR Bk
SR % VL ERNLE BRI S Gracilaria
lemaneiformis (Bory) Daws [ 34K o AR AL 5T 1A
W 2 K22 25 25 B rh 540 S G =, R ARG Sl
20070808
2 ERESE

FERVEE TR 3.7 kg, 80%ZEE[RIFFZEL 3
O BFR 2h, BHERAITHET 120 g, BB T
KR, AR AR G RE 60~90 °CH. BEIR
CMg KHURIIE T REAHL, k4 s, 438014000
Tk ) 24 g BEPR CBERHU) 46 g 1E T BEAZHL
V) 22 go ATIMIEASER AR A A €, A Yol k-
BEWE 5 (30 0 1—~15:1—10: 1—8 : 1—6: 1) £
FEPEML, WA BA A B A Y 1
(890 mg). 2 (40 mg). 6 (56 mg). 9 (500 mg).
Fits B8 2 T A B4 5K P A J A €t A e T - T
(10 : 1—8: 1=6: 1—4 . DEEVENL, 4 Sephadex
LH-20 BEepitanh, —SiHpe-FlE (1010 P,
REULEY) 3 (26 mg)o 1E T BEA IR AT (4
W, =SSP RE-TPEE (15:1—10:1>8:1—6: 1)
BhEEVENG, 1T Sephadex LH-20 BERFE (A1, =
AW pe-HEE (10D P, SR0EY 4 (8 mg).
5 (24mg). 7 (9mg). 8 (320 mg).
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&Y 1. At RmAE ChMsE, mp 67~
69 C, 7 ¥R: CigH3205. EI-MS m/z: 256 [M]",
239 [CH5(CH,);4C=0]", 227, 213, 199, 185, 171, 157,
143,129, 115,97, 73. 'H-NMR (600 MHz, CDCl;) 6:
10.7 (1H, br s, -COOH), 2.35 (2H, t, J = 7.6 Hz, H-2),
1.63 (2H, m, H-3), 1.25 (24H, s, H-4~15), 0.88 (3H,
t,J = 6.4 Hz, -CHy). ¥4/ 15 SCHRIRIE po bz — s,

&9 2: AERA, mp68~69 C, 41
C35HesOs. EI-MS m/z: 550 [M—H,0] ", 354, 331, 313
[M-CH53(CH,)4CO0]", 299, 239, 227, 211, 185, 171,
129,98, 83,71, 57. "H-NMR (600 MHz, CDCl;) 8: 4.15

(5H, m, A H AL L1 5 AME), 2.34 (4H, t, J = 7.6 Hz,
H-2', H-2"), 1.63 (4H, m, H-3', H-3"), 1.25 (48H, s,
H-4'~15',4"~15"), 0.88 (6H, t, J = 6.4 Hz, 2 X CH3).
DA b $He 5 SRR 1 1, 3- 00k R T vl s e S
_ﬁz[ﬂo

A 3: TLEHR R (T4, mp 65~
68 ‘C, 4T C1oH3304. EI-MS m/z: 330 [M]", 312
[M—H,0]", 299, 270, 257, 239, 134, 129, 112, 98,
84, 74, 57. 'H-NMR (600 MHz, CDCls) J: 4.20 (1H,
dd, J=11.6, 3.6 Hz, H-1a), 4.15 (1H, dd, J = 11.8, 6.4
Hz, H-1b), 3.94 (1H, m, H-2), 3.69 (1H, dd, J = 11.6,
4 Hz, H-3a), 3.59 (1H, dd, J = 11.6, 6 Hz, H-3b), 2.35
(2H, t, J = 7.6 Hz, H-2), 1.63 (2H, m, H-3"), 1.25 (24
H, s, H-4'~15", 0.88 (3H, t, J = 6.4 Hz, -CH;). Ll I
MO 5 SRR 1R o H e 2P,

&) 4: AEFIA, mp336~338 C, 41
C4H4N,0,. 'H-NMR (CsDsN) d: 13.00 (1H, br s, N-H),
12.35 (1H, br s, N-H), 7.50 (1H, d, J = 7.6 Hz, H-6),
5.79 (1H, d, J = 7.6 Hz, H-5); “C-NMR (150 MHz,
CsDsN), 6: 166.6 (C-4), 151.1 (C-2), 142.9 (C-6), 102.1
(C-5)0 LAF 0t -15 SOk Fr) PR e o et — 25,

th&W 5. AEA, mp 236~238 C, 471
3: CioH13N504. "H-NMR (600 MHz, CsDsN) ¢: 8.70
(1H, s, H-2), 8.59 (1H, s, H-8), 8.29 (2H, br s, NH,),
6.70 (1H, d, J = 5.8 Hz, H-1'), 5.47 (1H, t, J= 5.3 Hz,
H-2), 5.04 (1H, s, H-3"), 4.75 (1H, d, J = 2.6 Hz, H-4"),
430 (1H, d, J = 12.0 Hz, H-5'a), 4.13 (1H, d, J = 12.0
Hz, H-5b); C-NMR (150 MHz, CsDsN) &: 158.5
(C-6), 1542 (C-2), 150.6 (C-4), 141.5 (C-8), 1223
(C-5), 91.7 (C-1"), 88.7 (C-4"), 76.4 (C-2'), 73.3 (C-3"),
63.9 (C-5") LA b Z5c4hi 5 SCRRARIE 14 BRI 4 A% 7 1R
i — 5,

B 6: ToEENR A (CZEHF L, mp 203~
204 °C, 7 13 CosHuO5. 'H-NMR (CDCly), 6: 2.81
(1H, br's, 5-OH), 2.63 (1H, d, J = 16.4 Hz, H-1a), 2.40
(1H, d, J = 16.8 Hz, H-1b), 2.04 (1H, m, H-6a), 1.73
(1H, t, J = 13.9, 4.6 Hz, H-6b), 1.85 (1H, m, H-23),
1.7~1.4 (m), 1.4~1.2 (m), 1.11 (3H, s, 19-CH3), 0.91
(3H, d, J= 5.6 Hz, 21-CHs), 0.86 (6H, dd, J = 6.6, 2.7
Hz, 26, 27-CH;); “C-NMR (150 MHz, CDCl;) &:
176.8 (C-2), 108.0 (C-5), 56.0 (C-17), 55.6 (C-14),
47.6 (C-9), 45.7 (C-10), 42.6 (C-13), 41.2 (C-1), 39.53
(C-12), 39.49 (C-24), 36.1 (C-22), 35.8 (C-20), 34.8
(C-8), 32.1 (C-6), 28.2 (C-16), 28.0 (C-25), 27.1
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(C-7), 24.1 (C-15), 23.8 (C-23), 22.8 (C-27), 22.6
(C-11), 22.5 (C-26), 18.6 (C-21), 13.2 (C-19), 12.0
(C-18)0 LA - E¥i 55 SRR IE 1) 2048 0%-2-%8-50- 75
H-3, 4- TR E S e i R 5T,

WEW T Bk, mp269~272 C, 4
1 CyHgsOrse EI-MS mi/z: 313, 256 [CHy(CH,),COOH] ",
239 [CH3(CH,)14C=0]", 227, 211, 185, 171, 129, 98,
83, 57. '"H-NMR (600 MHz, CsDsN) 6: 5.49 (1H, d, J =
3.6 Hz, H-1'), 4.83 (1H, d, J = 7.6 Hz, H-1"), 4.35 (1H,
dd, J=10.5, 5.8 Hz, H-1a), 4.31 (1H, dd, J=10.3, 5.9
Hz, H-1b), 4.11 (2H, t, J = 8.6, 4.1 Hz, H-3), 2.45 (2H,
t, J=74Hz H-2"),234 (2H, t, J = 7.5 Hz, H-2""),
1.72~1.57 (4H, m, H-3"", 3""), 1.34~1.16 (48 H, m,
H-4""~15", 4""~15""), 0.86 (6H, t, J = 6.9 Hz, 2 X
CH;); "C-NMR (150 MHz, CsDsN) &: 173.4, 173.5
(C-1"", 1"), 105.6 (C-1"), 74.9 (C-5"), 74.3 (C-3"), 72.2
(C-2), 70.5 (C-4"), 67.9 (C-6'), 100.8 (C-1"), 71.0
(C-5"), 70.1 (C-4"), 69.7 (C-3"), 68.8 (C-2"), 66.4
(C-6"), 72.1 (C-1), 69.6 (C-2), 64.6 (C-3), 34.2. 34.1
(C-2", 2", 31.9 (C-14"", 14", 29.7~29.2 (C-4""~
13", 4""~13""), 25.1 (C-3"", 3", 22.7 (C-15"", 15""),
14.0 (C-16", 16""). LA ¥ 5 CikkiE 1-0-p-D-F
FUBE -(6—1)-a-D-F-FUHE-2, 3-O-F/Nkel Hih g
Kot — 3,

e 8: A A, mp 163~165 C.
BC-NMR 1 6 98.8, 74.6, 73.4, 72.2, 68.9, 54.9 /K
A — AN H A A AT, widE A 4.55 (J=3.6 Hz),
FWZWE A o-F97% . DEPT S mihl Fivmsr, &
Ah 3 ANHEAMIERR 6 70.2, 65.2, 63.2 HKIKA
-CH-+-CHa-+-CH,-, % &5 "H-NMR 1] 5 M4 6 5.13,
432, 4.11, 3.88, 3.38, fEM ] GEA H i FEA77E
'H-NMR 1 0.81 (6H, t, J= 6.4 Hz), 1.20 (48H, s), i
IR PRI K BEAEAE » EI-MS " m/z 256, 239 %51
ISR EEE . PC-NMR 1 6 172.8, 172.7
BORMEIT R K BE Cklieit . 28 LTk, #EMiZib &
Yral e H BRSOy« S CSCIRERE™, e
EZHAEYHA 1-0-0-D-IEI M ZTHE-2, 3-O-T /N H
R, H BRI . BI-MS m/z: 551, 537, 313,
256 [CHi(CH2);4COOH]", 239 [CH;(CH,)14C=0]",
227, 211, 185, 171, 129, 98, 71, 57. 'H-NMR (600
MHz, DMSO-d) d: 5.13 (1H, m, H-2), 4.32 (1H, dd,
J=11.9, 2.4 Hz, H-3a), 4.11 (1H, dd, J = 12.0, 7.6 Hz,
H-3b), 3.88 (1H, dd, J = 10.5, 5.8 Hz, H-1a), 3.38 (1H,
dd, J = 10.5, 5.9 Hz, H-1b), 4.55 (1H, d, J = 3.6 Hz,

H-1%), 3.79 (1H, m, H-5"), 3.35 (1H, m, H-3'), 3.18 (1H,
m, H-2'), 2.95 (1H, m, H-4"), 2.91 (1H, m, H,-6'), 2.58
(1H, dd, J = 13.3, 6.4 Hz, H-6'b), 2.48 (4H, m, H-2",
H-2""), 1.47 (4H, s, H-3", H-3""), 1.20 (48 H, s, 4"~
15", H-4"~15"), 0.81 (6H, t, J = 6.4 Hz, 16",
H-16"); “C-NMR (150 MHz, DMSO-ds) J: 172.8,
172.7 (C-1", 1'), 98.8 (C-1), 74.6 (C-4'), 73.4 (C-3"),
72.2 (C-2'), 68.9 (C-5'), 54.9 (C-6'), 70.2 (C-2), 65.2
(C-1), 63.2 (C-3), 34.1, 33.9 (C-2", 2""), 31.8 (C-14",
14), 29.6~29.0 (C-4"~13", C-4""~13'"), 24.9 (C-3",
3", 22.6 (C-15", 15"), 14.3 (C-16"", 16").
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