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WEOR, WNTEP Bl 6 MF L &9, G5 24 2R3 BEkE (1, 2) I MBEARAE R (3) M3 A4 (4~6). FILACH
A2 J77% (1DV2D NMRL UV IR A1 MS 55) 5 T 43 8545 2 A& b AT 45 40 %558, 4303 %8 52 R 3-keto-5(R)-(6-amino-
9H-purin-9-yl)-1, 7- (4-hydroxy-3-methoxyphenyl) -heptane (1). (5a,6a)1,5-epoxy-3-one-6-hydroxy-1, 7- (4-dihydroxy-3-
methoxyphenyl)-heptane (2). (25)1-(bis(4-hydroxy-3-methoxyphenyl)methyl)-dihydrofuran-5-(2H)one (3). 1-(4-hydroxy-
3-methoxyphenyl) -decane-3, 5, 6-triol (4). 1- (4-hydroxy-3-methoxyphenyl) -decane-3, 8-diol (5) Al 1- (4-hydroxy-3-
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Isolation and identification of six new compounds from
Zingiberis Rhizoma

ZHAO Wen-xuan, SI Ying-ying, WANG Yan-zhi, LI Xiao-kun®

(School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China)

Abstract: Six new compounds including two diarylheptanoids (1, 2), one norlignan (3), and three gingerenols
(4-6) were isolated from the rhizoma of Zingiber officinale by column chromatography of Diaion HP-20, MCI Gel
CHP-20, Sephadex LH-20, ODS-A gel and semi-preparative HPLC. Structural identification of the isolated
compounds was performed via modern spectroscopic methods (1D and 2D NMR, UV, IR, and MS), and they were
characterized as 3-keto-5(R) - (6-amino-9H-purin-9-yl)-1, 7- (4-hydroxy-3-methoxyphenyl) -heptane (1), (5a,6a)1,5-
epoxy-3-one-6-hydroxy-1, 7- (4-dihydroxy-3-methoxyphenyl) -heptane (2), (25)1- (bis(4-hydroxy-3-methoxyphenyl)
methyl) -dihydrofuran-5- (2H)one (3), 1- (4-hydroxy-3-methoxyphenyl) -decane-3, 5, 6-triol (4), 1- (4-hydroxy-3-
methoxyphenyl)-decane-3,8-diol (5) and 1-(4-hydroxy-3-methoxyphenyl)-decane-3,5,10-triol (6), by using modern
spectroscopic methods (1D and 2D NMR, UV, IR, and MS). The absolute configurations of compounds 1 and 3
were determined through the comparisons of optical rotations in references. However, the ECD data of compound
3 were failed to obtain, and only the relative configuration was determined through the NMR calculations. Due to
insufficient sample amounts, the absolute configurations of compounds 3-6 were not further determined.
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T (Zingiberis Rhizoma) J& £ FHAY % (Zingiber
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Xof 22 (1) o S AR B BEAT VIR S . AR SCHRIE T
T2 LR L TEFBAL A 43 B H ) 2 AN 2Rk P 2R
WEY 1, 2) I HHIBEARIRER (3) 13 N8 200 1
fT2EYD (4~6), ILIE 1. L, AL &9 1A 2 88 72 1T 1Y)
LC-MS J3 # H Bl Ao il 21, 7% ok 28 S5 Ry 43 15 4 e
I VA R FL B A A

FER5118

&1 N A E A, [0]? -14.62 (¢ 0.03, MeOH),
HR-ESI-MS 5 th it 7 7 & T U§ m/z 492.225 5 [M+H]’,
THEAE N 492.224 1, H#EI 5 + 2N C,H,,N,O,, A AN
J£4 15, £'H NMR (CD,OD, 500 MHz) i (% 1) 1,
HEXA6NERFES [J,6.62 (2H, d, J = 8.0 Hz,
H-5',5"), 6.55 (2H, d, J = 2.0 Hz, H-2',2"), 6.44 (2H, dd,
J=8.0,2.0 Hz, H-6",6")], #&/R &5 9 & A48, )
N ABX & R4, 6, 3.74 (3H, s, 3'-OCH,), 3.73 (3H,
s, 3"-OCH,) N2 MHHEZ(E 5. "C NMR (CD,0D,
125 MHz) B, @3 X HILT 6 MiAE 5, @HE S A E
HI 3L 9. 47.6 (C-4), 45.5 (C-2), 36.2 (C-6), 32.9 (C-7),
30.3 (C-1)], TN 3E [0, 53.6 (C-5)] A1 1 AN $ 5 ik
55 0. 209.4 (C-3), 454 [0, 148.8 (C-3',3"), 145.7 (C-
4'.4™), 133.6 (C-1"), 133.1 (C-1"), 121.6 (C-6"), 121.5 (C-
6"), 116.0 (C-5',5"), 112.9 (C-2'), 112.8 (C-2")] Z [a]
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Figure 1  Structures of compounds 1-6

& W; 6. 56.3 (3-OCH,), 56.2 (3"-OCH,) 2 > H 4
FAE5 . BT UL EBRES4E, PC NMR g FIE A 54
AR R T (0, 157.2, 153.3, 150.5, 142.4, 120.3), 5
SCHRUY A IR RS B B (S 5 — 8. fE HMBC 1% (K
2) #1, H-15C-1'.C-2'.C-2.C-3 #3%, H-2 5 C-1'.C-3.
C-4#Hx, H-6 5 C-1".C-5 #H%, H-7 5 C-1".C-2".C-5.
C-6 HK; IEWIH — Bk i BRARAE, JF HAS ABX &
G RN 4 0 5 Pl i Be i) C-1 FLC-T A . H-5 5
C-3.C-4.C-7.C4".C-8"MHKMES, BEAH C58
KL ZEAE (0, 53.6), HEMIENS F BB 1E C-5 %
Fo AT S SCRRM o B B 2 R 1 g
HME ([alp -8.1) ik, MG W1 5 RERZEE R
P Lax g RUAH R . 28 BRI, M E S 4N
3-keto-5(R)- (6-amino-9H-purin-9-yl)-1, 7- (4-hydroxy-3-
methoxyphenyl)-heptane.

&2 Mk E O E K. [o]) -127.57 (¢ 0.03,
MeOH), HR-ESI-MS %5 tH #E 73 85 F U6 m/z 387.143 5
[M+H]", #5185 4 387.143 8, #4372 C, H,,0,,
AMBEFIEE A 11, 7£'HNMR (CD,0D, 500 MHz) it (& 1)
BRAH ABX G RA M KK EAES [0, 748 (1H,
d, J=2.0 Hz, H-2'), 7.47 (1H, dd, J = 8.0, 2.0 Hz, H-6),
6.91 (1H, d, J = 8.0 Hz, H-5"), 6.85 (1H, d, J = 1.5 Hz,
H-2"), 6.72 (1H, d, J = 8.0, 1.5 Hz, H-6"), 6.71 (1H, d,
J=8.0 Hz, H-5")], 6,, 5.98 (1H, s, H-2) &b Ay it - S (5
5, 6, 3.92 (3H, s, 3"-OCH,), 3.71 (3H, s, 3'-OCH,) N
2ANHEFEE(E S . 76 °C NMR (CD,0D, 125 MHz)
BEEDH, BT EXE1R2ARE S, i F 2
AIAS 5 [0, 56.5 (3"-OCH,), 56.2 (3'-OCH,)], LA}
I REERAE 5 [0, 196.7 (C-3)], 2 MRS 5 [0,
173.1 (C-1), 100.6 (C-2)], 2 ™ 3E S K H &1 A5 5 [0,
81.6 (C-5), 74.3 (C-6)], 2 ™ . H 2 B 5 5 [6. 40.3
(C-7), 38.6 (C-4)], A F ¥R AMEW 2 2 — =
HIEPE AL G . fEHMBC i (E2) 1, H2 5
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Figure 2 Key 'H-'H COSY and HMBC correlations of compounds 1-6
Table 1 'H (500 MHz) and "°C (125 MHz) data for compounds 1-3 in CD,0OD ( in ppm, J in Hz)
No. 1 2 : 3
s, 5. s, 5. s, 5.
1 2.64 (2H, m) 303 173.1 439 (1H, d, 5.8) 51.4
2 Ha: 2.37 (1H, m) 455 5.98 (1H, m) 100.6 3.50 (1H, td, 8.9, 5.7) 45.1
Hb: 3.06 (1H, m)
3 209.4 196.7 Ha: 2.45 (1H, m) 27.7
Hb: 2.12 (1H, m)
4 2.64 (2H, m) 47.6 Ha: 2.94 (1H, dd, 17.0, 14.8) 38.6 Ha: 4.20 (1H, m) 68.1
Hb: 2.32 (1H, dd, 17.0, 3.2) Hb: 3.96 (1H, m)
5 4.90 (1H, m) 53.6 4.41 (1H, dt, 14.8,2.8) 81.6 181.3
6 Ha: 2.47 (1H, m) 36.2 3.91(1H, dd, 7.1, 2.8) 743
Hb: 2.13 (1H, m)
7 Ha: 2.41 (1H, m) 32.9 Ha: 3.09 (1H, dd, 13.6, 6.8) 40.3
Hb: 2.18 (1H, m) Hb: 3.02 (1H, dd, 13.6, 7.6)
Iy 133.6 125.0 135.0
2' 6.55 (1H, d, 2.0) 112.9 7.48 (1H, d, 2.0) 110.9 6.81 (1H, d, 2.0) 113.4
3 148.8 152.2 148.9
4' 145.7 148.9 146.4
5 6.62 (1H, d, 8.0) 116.0 6.91 (1H, d, 8.0) 116.3 6.78 (1H, d, 8.0) 116.0
6 6.44 (1H, dd, 8.0, 2.0) 121.6 7.47 (1H, dd, 8.0, 2.0) 122.2 6.76 (1H, dd, 8.0, 2.0) 121.5
1" 133.1 130.8 135.7
2" 6.55 (1H, d, 2.0) 112.8 6.85 (1H, d, 1.5) 114.0 6.77 (1H, d, 8.0) 113.7
3" 148.8 149.2 148.8
4" 145.7 146.1 146.4
5 6.62 (1H, d, 8.0) 116.0 6.71 (1H, d, 8.0) 116.5 6.70 (1H, d, 1.8) 116.0
6" 6.44 (1H, dd, 8.0, 2.0) 121.5 6.72 (1H, dd, 8.0,1.5) 122.9 6.61 (1H, dd, 8.0, 1.8) 121.5
3'-OCH, 3.74 (3H, s) 56.3 3.71 (3H, s) 56.2 3.78 (3H, s) 56.4
3".0CH, 3.73 3H, 5) 56.2 3.92 (3H, s) 56.5 3.76 (3H, s) 56.3

C-1'.C-1.C-3.C-4 #K, #em XA T C-1.C-2 /7.
#% 'H-"H COSY i 7 H-6 5 H-7a.H-5.H-4a.H-4b [1] #/]
FA55, HMBC i o H-5 F1 C-1 A15%, IE W f77E C,-O-C,
IR A . HMBC 3% Hid 8 H-7a 5 C-1".C-2".C-6"+
C-5 M1 C-6 #15%; H-2', H-6'5 C-1.C-1'.C-3".C-4" 3%;
PRI ABX B & R 40 1R 43 I A C-1 A C-7 AIE .
B E TGP 2 BT 254G o FEARG A4 B Jd i
HABAH B, S NMR B E 1, 1, (2.8 Hz) $E

M C-5 F1C-6 PIASABAL I H 6 1y B AT e Ay 75 20 Y, [
IHZ FHTHENMR 7, tHE T (55%,65*) F1 (55*,6R*)
PR R R, SR FH R 43 H1 DL K DP4+43 41 R B (55%,65%)
BN HE IR 99.93%. [RIIL, thA 4 2 1l 4 Ik
(50, 6a)1, 5-epoxy-3-one-6-hydroxy-1, 7- (4-dihydroxy-3-
methoxyphenyl)-heptane.

&9 3 A CEE, [0 +17.34 (¢ 0.01, MeOH),
HR-ESI-MS %5 tH #5313 10§ m/z 367.115 5 [M+Na]’,
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THEAE R 367.115 2, #0731 X~ C (H,, 0, AT FE
10, 7£'HNMR (CD,0D, 500 MHz) i (% 1) /1, 5%
HABX & RGAHRIAEAE S [0,6.81 (1H, d, J=2.0 Hz,
H-2"), 6.78 (1H, d, J = 8.0 Hz, H-5"), 6.77 (1H, d, J =
8.0 Hz, H-2"), 6.76 (1H, dd, J = 8.0, 2.0 Hz, H-6'), 6.70
(1H, d, J = 1.8 Hz, H-5"), 6.61(1H, dd, J = 8.0, 1.8 Hz,
H-6")]. 7£"”C NMR (CD,OD, 125 MHz) i, B 7 124
P RAT 5 A0, I 24T LR 5 [0, 68.1 (C-4),
27.7 (C-3)], 2 IR L (5 5 [0, 51.4 (C-1), 45.1 (C-
)], I MNRERAE S 0. 181.3 (C-5) LA K 2 4> B 4 HE e
%5 [0, 56.4 (3'-OCH,), 56.3 (3"-OCH,)]. ff'H-'H
COSY i1, H-3a.H-3b 55 H-2 . H-4a . H-4b #1 55, H-2 5
H-1.H-3a.H-3b#15%. HMBCi¥ (&2) ', H-1 5 C-1'.
C-2'.C-6'.C-1".C-2".C-6"# I, #&/R PN AR IFIETLE C-1
fir; #E H-4 5 C-3.C-2.C-5 ) HMBC #5615 5, #E
Wr th A — > F o6 BRI [0, 181.3 (C-5), 68.1 (C-4),
45.1 (C-2), 27.7 (C-3)], 4 & H-1 5 C-3.C-2.C-5 11
HMBC #H¢, 1E B N BRI IETE C-1 07, B A E T
V3T gii . i 5 oC Rt T 05 B T AR R A &
¥ noreucol B I HEYGAH ([a]E —21.0) AT X LL, # 2 1k
VIR TN 2S. b HE THE Y3
g5 47 (2S) 1-(bis(4-hydroxy-3-methoxyphenyl)methyl)-
dihydrofuran-5-(2H)one.

&Y 4 A B EE, [o]X +8.70 (¢ 0.03, MeOH),
R4 HR-ESI-MS % 7 1 4 43 - B8 ¥ I m/z 335.182 3
[M+Na]’, i 5 {4 4 335.182 8, #4730 A C,,H,0,,
ANHLAEE N 4. £ 'H NMR (CD,0D, 500 MHz) i (%
)W, FEXA —MNABX A RANI RS 3 NERA

T15% 6, 6.77 (1H, d, J = 1.5 Hz, H-2"), 6.68 (1H, d,
J = 8.0 Hz, H-5"), 6.63 (1H, dd, J = 8.0, 1.5 Hz, H-6")],
I MRS EEAES [0,3.82 BH, s, 3-OCH,)], 3 MR H
HEA15 5 [0, 3.80 (1H, m, H-3), 3.69 (1H, m, H-5), 3.35
(1H, m, H-6)], 6 ™M H A (E 5 [6,2.71, 2.54 (each 1H,
m, H-1), 1.74 (2H, m, H-2), 1.63 (2H, m, H-4), 1.53 (2H,
m, H-7), 1.48 (2H, m, H-8), 1.43 (2H, m, H-9)] 1 1 A~
HEfE5 [6,0.92 (3H,t,J=7.0 Hz, H-10)]. “C NMR
% (CD,0D, 125 MHz) #t#5 (£ 2) 2 2x 17 Mk
T, BRI E 6 NMR{E S [0, 148.8 (C-3'), 145.4 (C-
4"), 135.3 (C-1"), 121.8 (C-6"), 116.1 (C-5"), 113.2 (C-
291, 1A BA RS 5 0. 56.3 (3-OCH,), 3 4N A K H
EWAE S [0, 75.9 (C-6), 72.0 (C-5), 68.7 (C-3)], 6 i
FIERR 5 5 [0, 41.7 (C-4), 41.5 (C-2), 33.6 (C-7), 32.7
(C-1),29.3 (C-8), 23.8 (C-9)] Al 1 /™A uify F B il (5 5 o,
14.4 (C-10), 7F'H-'H COSY i+, H-2 55 H,-1.H-3 #
5%, H-4 5 H-3 . H-5 #12%, H-6 5 H-5.H,-7 /1%, H,-8 5
H,-7-H,-9 #1355, H,-10 5 H,-9 #13%, L5 5 RFFELE
—/NM108BE. ST HMBC A< 40#r (K 2), H-1 5 C-2.
C-3.C-1'.C-2'.C-6'M 2%, H-2 5 C-1'.C-1.C-3 ¥ 2%, &
B 3 A R B, B 10 B BEEAE C-147; H-5 5 C-4,
C-3.C-6.C-7H HMBC %, H-6 55 C-4.C-7.C-8 1
HMBC #H5¢, B UL#i € T 5-OH Al 6-OH (1) B AR AL B -
g5 b1 8 A & ) 4 16 45 74 O 1-(4-hydroxy-3-methoxy-
phenyl)-decane-3,5,6-triol.

&Y s h IRy, o]y +10.04 (c 0.04,
MeOH), HR-ESI-MS %5 t #E 7 T 25 7 U6 m/z 319.187 4
[M+Na]", #5770 C 1,0, NUFIE 4. &

Table 2 'H (500 MHz) and "°C (125 MHz) data for compounds 4-6 in CD,OD (J in ppm, J in Hz)

No. 4 5 6
Oy O oy O Oy O
1 Ha: 2.71 (1H, m) 32.7 2.70 (2H, m) 32.6 Ha: 2.70 (1H, m) 32.7
Hb: 2.54 (1H, m) Hb: 2.53 (1H, m)
2 1.74 (2H, m) 41.5 1.71 (2H, m) 40.7 1.72 (2H, m) 41.4
3 3.80 (1H, m) 68.7 3.52 (1H, m) 71.7 3.79 (1H, m) 68.7
4 1.63 (2H, m) 41.7 1.47 (2H, m) 38.5 1.50 (2H, m) 45.7
5 3.69 (1H, m) 72.0 1.43 (2H, m) 26.8 3.79 (1H, m) 69.2
6 3.35 (1H, m) 75.9 1.43 (2H, m) 26.8 1.45 (2H, m) 39.1
7 1.53 (2H, m) 33.6 1.47 (2H, m) 37.6 1.35 (2H, m) 27.0
8 1.48 (2H, m) 29.3 3.42 (1H, m) 73.8 1.35 (2H, m) 26.6
9 1.43 (2H, m) 23.8 1.43 (2H, m) 31.0 1.67 (2H, m) 33.6
10 0.92 (3H, t, 7.0) 14.4 0.92 (3H, t, 7.0) 10.3 3.55(2H,t, 6.5) 62.9
I 1353 1353 1353
2’ 6.77 (1H, d, 1.5) 113.2 6.76 (1H, d, 1.5) 113.2 6.77 (1H, d, 1.5) 113.2
3 148.8 148.8 148.8
4 145.4 145.4 145.5
5’ 6.68 (1H, d, 8.0) 116.1 6.69 (1H, d, 8.0) 116.1 6.68 (1H, d, 8.0) 116.1
6 6.63 (1H, d, 8.0, 1.5) 121.8 6.66 (1H, d, 8.0, 1.5) 121.8 6.63 (1H, d, 8.0, 1.5) 121.8
3'-OCH, 3.82 (3H, s) 56.3 3.82 (3H, s) 56.3 3.82 (3H, s) 56.3
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#T'H NMR (CD,0D, 500 MHz) (# (% 2), 75 & X 17
3IANEAF 55 [0, 6.77 (1H, d, J= 1.5 Hz, H-2'), 6.68
(1H, d, J = 8.0 Hz, H-5"), 6.63 (1H, dd, J = 8.0, 1.5 Hz,
H-6")], #&/"H — M ABX & REMRIF, 14 A
2155 [0, 3.82 3H, s, 3-OCH,)], 2 MK H A5
[0, 3.52 (1H, m, H-3), 3.42 (1H, m H-8)], 7 ™V H % &
%5 [0, 2.70 (2H, m, H-1), 1.71 (2H, m, H-2), 1.47
(4H, m, H-4, H-7), 1.43 (6H, m, H-5, H-6, H-9)] A1 1 4}
FREAES [6,0.92 (3H,t,J=7.0 Hz, H-10)]. "C NMR
(CD,OD, 125 MHz) i 3L 25 H 17 M {5 5, 46
IR E 6 MRS S [0, 148.8 (C-3"), 145.4 (C-4"), 135.3
(C-1"), 121.8 (C-6"), 116.1 (C-5"), 113.2 (C-2")], 2 MEH
WSR-S S [0, 73.8 (C-8), 71.7 (C-3)], 7N H HE: Ak
%5 [0, 40.7 (C-2), 38.5 (C-4), 37.6 (C-7), 32.6 (C-1),
26.8 (C-5, C-6), 31.0 (C-9)], 1 4> A it B E: w45 5 [0,
10.3 (C-10)]. 43 #r LA EHHs, R IALE ) 5 2 —Fh
ZIEM B G, FEXETHEW S 21 R
5, HE I ERENME S EY4 A FH. 1£'H-'H
COSY i+, H-8 5 H,-7.H,-9; H-10 55 H,-9 ({4 55; £
A HMBC # (K 2) o, K F 2 EMEALGES (H-10) 5
C-9.C-8 HAKAZ 5, HEWbL & S IR IEAL T C-8 i1
MAE C-5 M C-607. %L, BiE T &S ML
A 1-(4-hydroxy-3-methoxyphenyl)-decane-3,8-diol .
A1 6 NI TR, [0]? +6.80 (¢ 0.01, MeOH),
HR-ESI-MS %5 H #5315 106§ m/z 335.182 1 [M+Na]’,
THEAE 9335182 8, HEMIH /3108 €|, H,,0,, AL
N4. 43#i 'H NMR (CD,0D, 500 MHz) i f1°C NMR
(CD,OD, 125 MHz) i ¥t #7 (£ 2), KA EY 6 51k
S 4 ML, X HILE T 6-OH # 2 3 55 K i (C-10 £7),
FHE BT A 488 2 R B HHY R ) 9 2R DA B YRR ) Y B, ()
£ HMBC i (/¥ 2) #1 H-10 5 C-8.C-9; H-9 55 C-10.C-
SAMKAS S . HILLHfiE b &4 6 P 45449 1-(4-
hydroxy-3-methoxyphenyl)-decane-3,5,10-triol.

SCIGER Sy

Bruker AM-500 MHz A% i 3 4% i FH 68 5 A% 1 3 e
X (TMS fift 1 5, 48 Bruker 23 ); Triple TOF 6600 %!
o KOV € S — v 43 R RS G A (35 [ AB SCIEX 2
F]); Thermo EVO300 %5 41 73 )t 't FE 1+ Al Nicolet IS10
2 4b )6 1% 4 (35 [ Thermo Scientific 2 &]); Rudolph
AP-IV AU JiE Y6 4% (3£ [ Rudolph 2 #]); LC-52 74 2 1) 5%
VAR ot £ (A I 2 B B AL T BB TR 2 7]); RE-
5210A Y Jie % 78 R AN (g W ZR A (A ER T ); N-1100
R Jig #% 76 K AX; EYEL4 CA-1116A BAK IR A BG4 4=
(R B AR A PR A AD); J5 724 1820C BU 4 /K ML (FE

PRBE IR /K AL B4 2% F PR A 7)o

MCI Gel CHP-20 #: (35 b4k} (H A =32 40 22 A #));
Sephadex LH-20 £ (4 i #4 %} (¥ # Parmacia Biotech /&
A)); I A AR R 61 OB (B AL L)), YMC
ODS-A gel (12 nm S-50 um) F1 YMC-Pack ODS-A *f il
K (250 mm x 20 mm; 10 pm; H A YMC AL 22 Tk 2
), B Al J Ay A AR R DY ACRS 4B 4 2 i A IR
VNGIDE

F% (Z. Rhizoma) W [F 2 HE=Z M, F=Hi 90U 144 =
LTI, 2] R HH S 24 K A T R S e N RHE
2 Z. offccinale Rosc. T BEAR 25, ORAFE T B R 24
KRR B 5000 2%, 5 AR5 : BS631005.
1 RS

BT RN ZEIRZE (50 kg) F 418 2T IR 3 K
(400 L/1.5 h), FEHUE Tl 4% 19 2538 75 50% B [l 42
HU3 7% (100 L/2 h)e #43 7K 50% 2B R BUR K Y6 5, ¥
W4EY) I Diaion HP-20 K FLIR BB i, K 57K 1
Tofs 3 Wit 93 R AR 406 T 1845 21 10%+30% 50%+ 70%
95% L 5 AN AL . B 50% #E AL IR B (80g) /b &
50% 1% 7> B b Diaion HP-20 K, I 2 —/K &%
(50:50.60:40.70:30.80:20.95: 5) #4746 & B, 155
5/#84y (Fr.A~Fr.E). Fr.C (60.0 g) - MCI Gel CHP-
20 K, # A B E-7K (0:100.30:70.50:50.70:30.95:
S5) B FE PRI, 19 %) 5 AN E6 4> (Fr.C.1~Fr.C.5), Fr.C.3
(25 g) #t— 2Dl YMC ODS-A gel £, L EE-/K AT
B, 7 2155 8 N 4 (Fr.C.3.1~Fr.C.3.8). Fr.C.3.2
(3.0 g) Bfi J5 28 it Sephadex LH-20 £, 4% ¥k F H - /K
B Ve b, #9305 A4 (Fr.C.3.2.1~Fr.C.3.2.5). Fr.
C.3.2.2(55.0 mg) &1l 2% =i 0B (HFEE-K, 56:44, it
7 3 mL'min™) 3 2|54 4 (¢, = 25.12 min, 2.7 mg).
Fr.C.3.2.3 (102.0 mg) &=l & fmy SOl AR i (H IE-IK,
52:48, Jiii# 3 mL-min™) 1525 5 (¢, = 28.07 min,
4.0 mg). Fr.C.3.5 (4.5 g) 43t Sephadex LH-20 ¥ /24T,
AU H I — KO BE e 0, 4931 6 A~ 2 (Fr.C.3.5.1~
Fr.C.3.5.6). Fr.C.3.5.2 (98.0 mg) £l £ v R Al 4
W (HEE-7K, 42158, ik 3 mL-min™) B2 &6 (1, =
23.56 min, 1.4 mg) FLAEW3 (¢, = 18.15 min, 1.2 mg).
Fr.C.3.6 (3.4 g) i J5 23 Sephadex LH-20 4%, #& k]
WK L Ve e, 4521 5 N84 (Fr.C.3.6.1~Fr.C.3.6.5).
Fr.C.3.6.2 (332.0 mg) £ ffill %/ il £ 24 v RO AH 1
(FFEE—7K, 52:48, ii# 7 #13 mL-min™) #4744k, 155
&Y 2 (1, = 30.61 min, 2.7 mg). Fr.C.4 (20 g) #t—35
i ODS-A gel #JZHr, LLR EE—7K A i 7, 7 2515 2]
8 M4H 7> (Fr.C.4.1~Fr.C.4.8). Fr.C.4.3 (3.0 ¢) fEj5 &
i Sephadex LH-20 4%, 4K ¥k FH FF B2 — /KB FE PR I, 7531
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ANERSY (Fr.C.4.3.1~Fr.C.4.3.6). Fr.C.4.3.2 (830.0 mg)
iE— A2 T A ) £/ o) % R v OO T (R 7 A3
mL-min™) PLFEE-/K (66:34) #4744k, B 3MLEM1
(t, =27.42 min, 4.6 mg).

2 HEHEE

&1 N AEEE, [a]? -14.62 (c 0.03, MeOH);
UV (MeOH) 7, (log &) nm: 203 (4.93).265 (4.22); IR
(MeOH) v, : 3 342.2932.1 7111 642.1 599.1 515,
1452.1419.1 367.1 332.1273.1237.1 154.1 124,
1 032,798 cm™; HR-ESI-MS m/z 492.225 5 [M+H]"
(i H 15 N C,H, 0N, 492.224 1), '"H NMR (CD,OD,
500 MHz) #1°C NMR (CD,0OD, 125 MHz) %(# L5 1.

A W2 ik e Bk, [a]y +127.57 (¢ 0.03,
MeOH); UV (MeOH) /4. (log ¢) nm: 202 (4.60). 233
(4.04).334 (4.06); IR (MeOH) v, _: 3 362.2 924.1 572,
1511.1430.1378.1341.1252.1203.1126.1031.906-
801 cm™'; HR-ESI-MS m/z 387.143 5 [M+H]" (it 518 N
C, H,,0,Na, 387.143 8), '"H NMR (CD,0D, 500 MHz)
F1C NMR (CD,OD, 125 MHz) %4 .35 1.

&3 AR, [a]? +17.34 (¢ 0.01, MeOH);
UV (MeOH) /__ (log &) nm: 203 (4.59).230 (3.88).284
(3.62); IR (MeOH) v, : 3 421.2931.2 849.1 755.1 680-
1601.1513.1452.1430.1376.1266.1204.1 128.
1 026941861, 805,753,722 cm”; HR-ESI-MS m/z
367.115 5 [M+Na]” (71 515 N C ,H,,O4Na, 367.115 2),
'H NMR (CD,0OD, 500 MHz) #1"”C NMR (CD,OD,
125 MHz) ##5 W3E 1.

&4 A G, [a]X +8.70 (c 0.03, MeOH);
UV (MeOH) 2 (log &) nm: 203 (4.63).230 (3.89).282
(3.55); IR (MeOH) v, : 3 511.3 552.2 935.2 855,
1607.1516.1433.1 846.1278.1 235.1 153.1 092
1 048.1 028.999.936. 896 852 829. 807. 723 631
469.461.433 cm™; HR-ESI-MS m/z 335.182 3 [M+Na]"
(i %18~ C,H,,ONa, 335.182 8), '"H NMR (CD,OD,
500 MHz) #1°C NMR (CD,OD, 125 MHz) %(#& IL 3% 2.

&SN IRY, [a]y +10.04 (c 0.04,
MeOH); UV (MeOH) 4, (log &) nm: 202 (4.47). 230
(3.67).282 (3.33); IR (MeOH) v, : 3 371.2 9311 515,
1 455.1270.1 1521 1241 032.528.510.481.467.
438 cm’'; HR-ESI-MS m/z 319.187 4 [M+Na]" (it {4
N C,,H,;,0,Na, 319.187 9), 'H NMR (CD,0OD, 500 MHz)
H1°C NMR (CD,OD, 125 MHz) ¥ # .3 2.

B 6 MRS, [0]X +6.80 (¢ 0.01, MeOH);
UV (MeOH) Z___ (log &) nm: 202 (4.53)230 (3.78).282
(3.44); IR (MeOH) v, : 3 359.2 931.2 856. 1 670

1602.1515.1453.1429.1271.1 152.1 125.1 032.
817 cm™; HR-ESI-MS m/z 335.182 1 [M+Na]" (it & 14
N C,,H,;O,Na, 335.182 8), 'H NMR (CD,0D, 500 MHz)
H1°C NMR (CD,0D, 125 MHz) ¥ ¥ 1.3 2.

Pk 6 MG VITEf e SRR AR, RIS 1~
3 PRIFE b ORAF A 24 AN 3230 2R B0 i B R e g, KR
I 5E ECD, e &AL A0 1 RN 338 55 e )6 BE X B 1) 77 v 1
JE T AR, A G 2 AU E T AR M B R Rt —
e AT . A B 3~6 52 R TAE S E TC A
FT A4k 40 Mosher J B, 4656 74 840 5K BE 1ff 5

YEZ BTk B4 OCE 1 57 S50 S AU AL FE AN IR SR S
FAEES SRR T, Fhh A TR OB, TEEA
DTG T 8 S E R AUE

FIEE MBS PV 2 M R 25 52
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