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Five new gingerol compounds from Zingiberis Rhizoma
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Abstract: We separated and purified five chemical constituents of dried ginger by Diaion HP-20, Sephadex
LH-20, silica gel and semi-preparative high performance liquid chromatography. Five gingerols were identified
by physicochemical properties and MS and NMR spectroscopy techniques: 4-(2-butyl-6-methyl-4H-pyran-4-yl)-2-
methoxyphenol (1), 4-(2-hexyl-6-methyl-4H-pyran-4-yl) -2-methoxyphenol (2), 1-(4-hydroxy-3-methoxyphenyl)
tridecane-3, 5-diol (3), [10]-gingerdiol (4) and 1-[1-(4-hydroxy-3-methoxy phenyl)-3-oxodecan-5-yl]pyrrolidin-2-
one (5a, 5b). Compounds 1-3, 5a, 5b are new compounds.
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Figure 1 Structures of compounds 1-5

FER51T18

WEML  FEMRBE, 5% T FiE &, UV
(MeOH) 4, (loge): 202 nm (1.09).224 nm (0.49). 281
nm (0.09); [a];, —0.335 (¢ 0.810, MeOH). HR-ESI-MS
[M+H]" m/z 275.164 1 (Calcd. 275.164 2), 2~k &541
(15013 N C H,, 05, NN 7. 38 FeCl, & (7] 5.
W, Rt E Wt S A m R . 7 H 'H NMR
(500 MHz, CD,0D) il (£ 1), fE{K3% X A7 7 —41 ABX
O RANRIAEATTT155 [0y 6.69 (1H, d,J = 8.0 Hz,
H-5"), 8, 6.67 (1H, s, H-2"), §,, 6.59 (1H, d, J = 8.0 Hz,
H-6")]; 2 M ABAXEE(E 5 6, 5.83 (2H, d, J = 8.9 Hz,
H-2, H-4); I M EEEEE 5 6, 3.79 (3H, 5, -OCHy); 24
HES 155 6, 2.82 (3H, s, H-10) [ 8, 0.94 3H, t, J =
7.3 Hz, H-9); | MAH A5 6,2.82 (1H, overlap, H-3);
3N S [0, 2.57 (2H, t, J = 7.4 Hz, H-6), 6, 1.60 (2H,
t,J=7.4Hz, H-7), 8, 1.37 (2H, q, J=7.5 Hz, H-8)]. ¥
3C NMR (125 MHz, CD,0D) L&KL 17 M55, K
dc 155.7 (C-5), 0. 154.7 (C-1), §. 106.7 (C-2), o 106.1
(C-4) AP A AU ) TR 15 5 o 148.7 (C-3'), d¢
145.6 (C-4"), 6. 134.3 (C-1"), d. 121.8 (C-6"), 5. 116.0
(C-5"), 6 113.1 (C-2") AR EHIFFIERRAE 5 0. 56.3
NFEIERRE 5 0. 35.3 (C-3) NIRHRERRIE S 0. 31.6
(C-10) K 6. 14.2 (C-9) NHHEIRAF 5 ; 5. 31.4 (C-7), 5¢
28.6 (C-6), 0. 23.2 (C-8) MW FIEMF S . A1
'H-'H COSY ¥ (Kl2) 1, A W %2 £ 6, 2.57 (H-6) 5 6,
1.60 (H-7) [IAH, 6, 1.60 (H-7) 56, 1.37 (H-8) [IHH%,
Oy 1.37 (H-8) 5 5, 0.94 (H-9) [{IAHIC K R, AT W 777
VUBsEE . 70 AT HSQC 1, it — L e C-H 4 10 )&
454 HMBC it R 3, 0, 6.67 (H-2") 5 5. 35.3 (C-3) #
K e Oy 6.59 (H-6") 5 6. 35.3 (C-3) H 5% - 45 & & itk
ABX # & RG MR A HEW C-1'5 C-3MHIE. Wk
3y 5.83 (H-2)/6. 106.1 (C-4) A%, 5, 2.82 (H-3) 5

134.3 (C-1").d. 154.7 (C-1). 5. 106.7 (C-2) % ; d,
5.83 (H-4) 5 6. 155.7 (C-5) K I 454 6. 155.7 (C-
5)\ 3¢ 154.7 (C-1) WAL 2= AL 7% 3R B A7 AE ML IR 34 o Oy
2.82 (H-10) 5 5. 154.7 (C-1)~6. 106.7 (C-2) AH&, HEWT
C-10 5 ML 3R C-1 AL AR o K 35 6y 2.57 (H-6) 5 o
106.1 (C-4)+d. 155.7 (C-5)<0 31.4 (C-7)- 0 23.2 (C-8)
HH%; 0, 1.60 (H-7) 5 d. 23.2 (C-8). 0 14.2 (C-9) #l %
JF454 'H-"H COSY ik — g C-6 5C-7.C-75H
C-8.C-8 5 C-9 ¥EH= X Jr, HE Wy VU5 B A2 T ML Asg 24 C-5
k. WEM1LEA—ANFrHEBO, EFHEST
(CHIRALCEL IC FE 4, 3 C bt 7 N IE=97:3, 1 =
13.019 min) #E G 1 N F4 . N T ED
125 R B, SR S B 4T, Tk
E 1R EERT CD I TTERAN K, El 24 2 M R
&t B S &, b M & 4 1 (B
1a, & 3) Rk H & 746 2% 1F 5L 77 7 [B3LYP-SCRF/6-
31G (d,p)//B3LYP/6-31G (d,p), MeOH] it % T 3S ¥
ECD i, 45 LW ECD % 54L& 1 23618
WGl (B 3), Mo e LS 1 R T R 38, 45 BT
B, AV RNEBRFWEY, et &1 451
N 4-(2-T K:-6- F HE-4H-NE AR -4-35)-2- A B 2K ) (1)

ka2 HEMIRBIE, 5T W E KA,
UV (MeOH) /. (loge): 203 nm (1.63).224 nm (0.80).

281 nm (0.15); IR ¥ &8 Z AL A W 45 4 oh & 2 3t
(3 417 cm) FIXUEE J2 K B8 (1 6521 517 em™); [a]p
-0.914 (¢ 0.322, MeOH). HR-ESI-MS [M+H]* m/z
303.195 5 (Caled. 303.195 5), tb &4 2 (4> T XA
CoHy05, MR N 7, 38 FeCl, i (77 i W (1, $RoRm
&R EHEmEA . H'HNMR (500 MHz, CD,0D)
# 513C NMR (125 MHz, CD,0OD) ¥#li (¥ 1) B 5
G VAL, AAE i B K BE AN ), i R) A = B R 2R AL
&Y. HEEHMEW T, 0,6.70 (1H, d, J= 8.0 Hz, H-
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5"), 0,6.68 (1H, s, H-2"), §,,6.60 (1H, d, J = 8.0 Hz, H-
6'), 9, 5.83 (2H, d, J = 8.9 Hz, H-2, H-4), ,3.80 (3H, s,
-OCH,), 6,,2.82 (3H, s, H-12), 6,0.92 (3H, t, J = 7.0 Hz,
H-11), o, 2.82 (1H, overlap, H-3), 6,2.57 2H, t, J =
7.4 Hz, H-6), 6, 1.62 (2H, t, J = 7.0 Hz, H-7), 6, 1.34 (6H,
overlap, H-8, H-9, H-10); 1R 4% *C NMR (125 MHz,
CD,OD) &I 19 M5 5, B W R 5. 155.6 (C-5),
dc 154.6 (C-1), d. 106.5 (C-2), d. 106.0 (C-4), 5. 148.5
(C-3"), 0. 145.5 (C-4"), . 134.2 (C-1"), d. 121.6 (C-6"),
d¢ 115.8 (C-5"), . 113.0 (C-2"), 6. 56.1 (-OCHS,), d.. 35.1
(C-3), dc 31.2 (C-12), 6. 14.2 (C-11), 6 32.6 (C-9), d¢
29.7 (C-8), 6 29.2 (C-7), 6 28.8 (C-6), o 23.5 (C-10).
3 M HSQC i, it — P i C-H ¥ 4E 0 )8 . 454
HMBC i (K 2) &I, M3 6, 6.68 (H-2") 5 5. 35.1
(C-3) H#H3%; 9y 6.60 (H-6") 5 6. 35.1 (C-3) #HKH 454
A ABXFE A R R AT HEWT C-1'5 C-3 MHiE. oy
2.82 (H-3) 5 6. 134.2 (C-1'). 6. 154.6 (C-1) . 106.5
(C-2) 1 5%; o, 5.83 (H-2) 5 6. 106.0 (C-4) % ; d,
5.83 (H-4) 5 d. 155.6 (C-5) #HKRIF 454 5. 155.6 (C-5)-
Oc 154.6 (C-1) M4k 2210 B 3R W AF 76 WL 24, (K 3 oy
2.82 (H-12) 5 6. 154.6 (C-1)-6. 106.5 (C-2) H %, K
C-12 5 C-1 #¥%E . 6, 2.57 (H-6) 5 6. 106.0 (C-4), d
155.6 (C-5), 6 29.7 (C-8) FHK; 6y 1.62 (H-7) 5 6. 32.6
(C-9) #H5%; 6, 0.92 (H-11)5 6. 32.6 (C-9). 4. 23.5 (C-
10) A X H 45 & &9 2 1 'H-"H COSY i (K 2), dy
2.57 (H-6) 5 6, 1.62 (H-7) #1564 1.62 (H-7) 5 oy
1.34 (H-8) 3% .9, 1.34 (H-8) 5 6, 1.34 (H-9) #1555,
1.34 (H-10) 5§, 0.92 (H-11) MK — S E C-6 5
C-7.C-75 C-8.C-8 5 C-9.C-9 5 C-10.C-10 5 C-11
BERRIRT, HEWT /S BB A7 T LG 38 C-5 AL b o 450
P BR F 540 &0 1 A0 5 ¥R 78 H 3S, 25 BT,
e LB 2 G540 N 4-(2- O 3k -6- H JE -4 H- T TR -4- 356 ) -
2-HEEHER T (2).

&
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Figure 2

WEM3I LY, 5E T HE &V &k LR
Z. i, UV (MeOH) 4, (loge): 203 nm (1.55).281 nm
(0.15); [a]5 —3.041 (¢ 0.082, MeOH). HR-ESI-MS [M+
H]" m/z 339.241 5 (Caled. 339.249 1), #2/m 1L &40 3 1)
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Figure 3  Comparison of B3LYP/6-31g (d, p) calculated ECD
spectrum for (3S)-1a with the experimental spectra of 1 and 2 in
MeOH. ¢ = 0.33 eV; shift = +3 nm

Table1 'HNMR and *C NMR (500/125 MHz in CD,0D) spectral

data of compounds 1 and 2

Positi ! 2
osition 5 5 5 5

Iy - 1343 - 134.2

2" 6.67 (1H,s) 113.1 6.68 (1H, s) 113.0
3 - 148.7 - 148.5
4 - 1456 - 145.5
5" 6.69(IH,d,J=8.0Hz) 116.0 6.70 (1H,d,J=8.0Hz) 115.8
6’ 6.59(1H,d,J=8.0Hz) 121.8 6.60 (1H,d,/=8.0Hz) 121.6

1 - 1547 - 154.6

2 5.83(1H,d,J=8.9Hz) 106.7 5.83(1H,d,J=8.9Hz) 106.5

3 2.82 (1H, overlap) 35.3 2.82 (1H, overlap) 35.1

4 583 (1H,d,J=8.9Hz) 106.1 5.83(1H,d,J=8.9Hz) 106.0

5 - 155.7 - 155.6

6 2.57(2H,t,J=74Hz) 28.6 2.57(2H,t,J=7.4Hz) 288

7 1.60 2H,t,J=74Hz) 314 1.62(2H,t,J=7.0Hz) 29.2

8 137 (2H,q,J=7.5Hz) 23.2 1.34 (2H, overlap) 29.7

9 0.94 3H,t,J=7.3Hz) 14.2 1.34 (2H, overlap) 32.6
10 2.82 (3H, s) 31.6 1.34 (2H, overlap) 23.5
11 - - 092 2H,t,J=7.0Hz) 142
12 - - 2.82(3H,s) 31.2
-OCH, 3.79 (3H,s) 56.3 3.80 (3H,s) 56.1

73 F 30N CygHy,0,, AEFNE R 4. 1 FeCl, 2 (771 12 15
&, SR AR AR . H'H NMR (500 MHz,
CD,0D) i 5 *C NMR (125 MHz, CD,0D) ¥ #& (¥ 2)
BaR50EY 4L, BALE D 40— Ak, #IE N
LHERNE . £ & XAAEINER TS5, [0y
6.81 (1H, d, J = 8.0 Hz, H-5"), 6, 6.69 (1H, s, H-2"), §,,
6.67 (1H, d, J = 8.0 Hz, H-6')] N ABX £ %;; 1 N H 4
EEESM2 NI EZA(E S [0y 3.84 (5H, overlap,
-OCH,, H-3, H-5)]; 10 ™MW H A5 5 [0y 2.67, 2.61
(2H, m, H-1), §,, 1.73 (2H, m, H-2), d, 1.60.1.50 (2H,
overlap, H-4), J,; 1.44 (2H, overlap, H-6), J,; 1.24 (12H,
overlap, H-7, H-8, H-9, H-10, H-11, H-12)]; 1 I 5A
%5 [0y 0.85 (3H, t, J = 6.7 Hz, H-13)]. #R#E°*C NMR
(125 MHz, CDCL,) 3t & 3l 20 M 15 5, Hdh o, 146.4
(C-3"), o, 143.7 (C-4"), 5. 133.9 (C-1"), d. 120.9 (C-6"),



- 2424 - 222224 Acta Pharmaceutica Sinica 2020, 55(10): 2421 2427

Jc 114.3 (C-5"), 6. 111.0 (C-2") A F K LS5 5 oc
73.4 (C-5), 6. 72.4 (C-3) ¥ AR W IERRAF 5, th2A 00
B AW A3, HED .5 W f 5 5 AR % O 55.9 ((OCH,) A
FHAA IS 55 O 43.0 (C-4), 0. 40.0 (C-2), 6. 38.4 (C-
6), dc 31.9 (C-11), 6. 31.4 (C-1), 6. 29.6 (C-8), d. 29.5
(C-9), 5 29.3 (C-10), J. 25.3 (C-7), 5. 22.9 (C-12) HI Ay
W FRERRAS 55 0. 14.1 (C-13) NBREE A i LRSS .
g5 FRTR, CA L EAR 50 A Y0 4 0 IR AR 3 UK R T
ANBORIR, H45 - B B i e H 454, W e e &9
IS 1-(4-F FE3- WA R R B+ = 88 -3,5- =
i (3).

Table 2 'HNMR and *C NMR (500/125 MHz in CDC]l,) spectral

data of compound 3

Position Iy Oc
Iy 133.9
2 6.69 (1H, s) 111.0
3 146.4
4 143.7
5 6.81 (1H, d, J= 8.0 Hz) 114.3
6 6.67 (1H, d, J= 8.0 Hz) 120.9
1 2.67,2.61 (2H, m) 314
2 1.73 (2H, m) 40.0
3 3.84 (1H, overlap) 72.4
4 1.60, 1.50 (2H, overlap) 43.0
5 3.84 (1H, overlap) 73.4
6 1.44 (2H, overlap) 38.4
7 1.24 (2H, overlap) 253
8 1.24 (2H, overlap) 29.6
9 1.24 (2H, overlap) 29.5
10 1.24 (2H, overlap) 29.3
11 1.24 (2H, overlap) 31.9
12 1.24 (2H, overlap) 229
13 0.85 (3H,t,J=6.7 Hz) 14.1
14
-OCH, 3.86 (3H, s) 55.9
wESs TRy, 56T HEE, IR 2R %

e & s Ry b S A5 (3337 em™) FIEREE (1 673 em™);
[a]y —4.062 (¢ 0.100, MeOH). HR-ESI-MS [M+H] "
m/z 362.232 6 (Calcd. 362.232 6), #2 /b &W1 5 15 T
N C, Hy NO,, AHIHIE N 7. 18 FeCly i 4 7] & ¥
o, RS SRR . 8 H'TH NMR
(500 MHz, CD;0D) i (5% 3), £ J5 & X A7 1E 3 M &
TAE55 [6,6.76 (1H, s, H-2"), 6, 6.67 (1H, d, J = 8.0 Hz,
H-5"), d, 6.60 (1H, d, J = 8.0 Hz, H-6")] N ABX % %:: 1
MNHAIEE S 0, 3.82 (3H, s, -OCH,); 1 MK H LA
=50, 4.39 (1H, m, H-5); 10N IS 5 [0, 3.24
(2H, m, H-14), §, 2.75 (4H, m, H-1, H-2), d, 2.62 (2H,
m, H-4), 6, 2.27 (2H, m, H-12), ,, 1.91 (2H, m, H-13),
oy 1.45 (2H, m, H-6), J,; 1.27 (2H, overlap, H-9), d;; 1.22
(4H, overlap, H-7, H-8)] 1 1 /> H I S {5 5 6, 0.88

(3H, t, J = 6.8 Hz, H-10). R 4% *C NMR (125 MHz,
CD,0D) L& W 21 Mk fE 5, o 1 MAE 5 4 mAR
B i 375 771 0 783 5, AT AR B HSQC Wi %€ » d 210.4 (C-3)
REAPREE; 0. 177.7 (C-11) NN BERZ B % ; 5 148.9 (C-
3"), 0. 145.8 (C-4"), 5. 134.0 (C-1"), 5. 121.8 (C-6"),
116.1 (C-5"), 6. 113.3 (C-2") NI IF L [HFEBRAS 55
O 56.4 NHEILFRAE T ; o, 48.0 (C-5) N IR FH IR A(E
51 0 46.6 (C-4), 6. 45.2 (C-2), d. 32.4 (C-12), d. 33.1
(C-6), 5. 32.5 (C-8), o, 44.2 (C-14), 5. 30.3 (C-1), d¢
26.9 (C-7), 5 23.6 (C-9), . 19.1 (C-13) IV H IE 7R A5
T3 0c 14.3 (C-10) AW FERR(E T . 40 HT HSQC ¥, it —
R C-H MR A )E . IR AP 5 1 HMBC i
(Kl 4) th, W F 6, 6.76 (H-2') 5 6. 30.3 (C-1) .
121.8 (C-6')-J. 145.8 (C-4") #3%, 6, 6.60 (H-6") 5 6.
30.3 (C-1)~J¢ 113.3 (C-2'). 0. 145.8 (C-4") fH Kt —25
UESEZR AN ABX # & & 48, IR ¥E 6, 2.75 (H-1) 5 6¢
45.2 (C-2)~d. 210.4 (C-3)-5. 134.0 (C-1") H%, 6, 2.62
(H-4) 5 0. 210.4 (C-3).J. 48.0 (C-5). 0. 33.1 (C-6)
%, 8, 4.39 (H-5) 5 5. 33.1 (C-6) MK, 6 1.45 (H-6) 5
S 32.5 (C-8) i, 6, 0.88 (H-10) 5 6. 32.5 (C-8)+ 0,
23.6 (C-9) MR ATHEWT C-1 5 C-1'HHIE, S ED
5 [ '"H-'"H COSY i (K 4) &K, d, 2.62 (H-4) 5 4§,
4.39 (H-5) #H3%, 0, 4.39 (H-5) 5 8, 1.45 (H-6) #%, 6,
1.45 (H-6) 5 6, 1.22 (H-7) #H 2%, 6, 1.27 (H-9) 5 6,
0.88 (H-10) #H ¢ 1] 4fE Wi v -+ &, AL S5 1
'H-'H COSY i (K 4) 7R, 6, 2.27 (H-12) 5 6, 1.91
(H-13) /2%, 6, 1.91 (H-13) 5 6, 3.24 (H-14) #K, 45
4 HMBC i, R4 6, 1.91 (H-13) 5 6. 177.7 (C-11)-,
32.4 (C-12).6. 44.2 (C-14) FIeHi & T 1ot W B % 11
GERL AR C-5 r ST A B v BHls, HE W 4 I i B
A C-S AL B ERBINEMSEH AT,
2 F- 1k M (CHIRALCEL AD-H T4, 3R Cki s 77
PilE=9:1, t,= 15.832 min, t,= 18.972 min) i LW
SNE AR, @ F YR, o Rk A ) 5a K Sb.
N T E AL G Sa J S I 4E xR B SRR T4k 2
TR EEAT, BT AGE Y S SR EEXT CD STk AS
K, M= E 2 M RGN &E A E T RS &,
X AL Ak A 5 (B SA, K 5) R & T2t 5
f 77 ¥2: [B3LYP-SCRE/6-31G(d, p)//B3LYP/6-31G(d,p),
MeOH] i+ % T 58 [ ECD ¥, 45 5 & Wit 5 (1) ECD i
5tk &1) 5a ) SLBAE W &84T (F5), e e s
FR) — o xof B AR 8 K B4 93 3] 9 58 K SR, B Sa J Sb )
BRI S5S JOSR, 45 ERTIR, (b &S AL R K
&Y, W EE Y S SR 1-[1-(4-FR R -3- 4 2
)3 AR5 I s Jo-2- i
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Figure 4 'H-'H COSY (===) and key HMBC (H—C, —=) of
compound 5
159 - - - Calof (55)-5A
Exp of 5a
Exp of 5b
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Figure 5 Comparison of B3LYP/6-31g(d, p) calculated ECD

spectrum for (55)-5A with the experimental spectra of 5 in MeOH.
o=0.25 eV; shift=+3 nm

Table3 'HNMR and *C NMR (500/125 MHz in CD,0D) spectral

data of compound 5

Position Oy O¢

1 - 134.0

2! 6.76 (1H, s) 113.3

3! - 148.9

4 - 145.8

5! 6.67 (1H, d, J=8.0 Hz) 116.1

6 6.60 (1H, d, J=8.0 Hz) 121.8

1 2.75 (2H, m) 30.3

2 2.75 (2H, m) 452

3 - 210.4

4 2.62 (2H, m) 46.6

5 4.39 (1H, m) 48.0

6 1.45 (2H, m) 33.1

7 1.22 (2H, overlap) 26.9

8 1.22 (2H, overlap) 32.5

9 1.27 (2H, overlap) 23.6

10 0.88 (3H,t,J=6.8 Hz) 14.3
11 - 177.7
12 2.27 (2H, m) 324
13 1.91 (2H, m) 19.1
14 3.24 (2H, m) 44.2
-OCH, 3.82 (3H, s) 56.4

SEREER Y

TripleTOF 6600 4 &5 R % AH €0 5% — I # A7 € 47 B

T 73 IR B FH A (AB SCIEX); LC3000 % 2 ] £
’;d(ﬂ‘ﬁé A (B JE A F]); Bruker AM-500MHz #%

T LA 15 8 5 R 3L R 1, TMS i N A% ; Thermo

Nicolet 1S10 2L 4b JY 3% {X (Thermo Scientific, USA);
Rudolph AP-IV % Jig )% 4% (Rudolph, USA); Thermo
EV0300 % 4} 43 6 /6 FZ 1 (Thermo Scientific, USA);
1260 Infinity 11 /= Z0HAH 4 3% 43, RE-5210A 2 Jig %% 7%
RAX (E 0 5R AR AN ), N-1100 B e 3% 75 K AX
(7R 5t BR AL A 25 4 BR A #]); Sephadex LH-20 (Parmacia
Biotech 2 7]); SMB100-20/45 %4 Jz A k¥ € it #4 £} RP-1
(HAE £ AR, #E I IEAH &3 R (F B
T.J7); Kromasil 100-5 C18 column % 23 # & 3% #F: ;
CHIRALCEL IC } AD-H F- 4% ; 1% 4l J 73 #r 461K
A GREE DY AR Ak 2 S PR A F).

T2 E 2N, e A I )1 S B =TT, &
B R 2 ORI B e N R R R A ) £
Z. offccinale Rosc. T 1M 25 o LRAF T T e 2 25K
S A RIS B SR =, AR AR5 BS631005.
1 RERSE

HY 22 50 kg, Ko 0 SR J5 H 288 2018 (200 L)
IR 1 h, Z 5 IR HEEL (75 °C, 3x200 Lx1.5 h), 45 °C
IR R G515 LV E 4 kgo SARVI 60% I
BE VA )5, £ Diaion HP-20 K FLIK BB I €238 4, 4 7
FH 60% £ 80% L. 95% L1 B e e, WO 4 )i ok
5 45 45 2 FH L ) BBAL (Fr.1~Fr.3). R G ¥4 9 Fr.l
(1.5 kg) _EHEEAZHE (100~200 H), #sh A H & H
Joe/ B RE e B, 2> N 7 BE (Fro1.1~Fr. 1.7). 4%
Fr.1.1 (500 g) F ik I A (200~300 H), ¥t 8 AH K
FA A K/ A T A5 S B, I3 R 9 N B (Fro 111~
Fr.1.1.9). #4407 Fr.1.1.6 (198 g) i A i A (100~
200 H), i 3hAH R H A Bk 28R TR B6 FE eI, 15 31
7N (Fro1.1.6.1~Fr.1.1.6.7). [t 5 DA B 9 3 i
7, 4143 Fr.1.1.6.3 (19 g) 43 Sephadex LH-20 A4 2,1,
B S ANH (1~V)e 45 MHE k- il 4 % HPLC
(210 nm, 254 nm) £ YMC HPLC ¥ (XU K % 4h 6
) #% 203 nm . 254 nm, 250 mmx10 mm, 5 pum, i #
3 mL-min") FEAT 24013 BIL AP0 2 (16.1 mg, 82% H
B2 KW, te = 34.651 min) F11L &4 5 (5.0 mg, MeOH/
H,0, 79%, t; = 28.665 min); 4143Vl id 2l # %4 HPLC
£ YMC HPLC # (3% 3 mL-min™) #4746 46 15 34k
A1 (40.5 mg, MeOH/H,0, 65%, t; = 23.109 min); ZH
73 Fr.1.1.6.6 (25 g) £ 3t Sephadex LH-20 A 4 3%, 75 5|
S5NHIr (a~e). 57 adliid i £ Y HPLC £ YMC
HPLC ¥t (3£ 3 mL-min™") #4746 L 15 2L & 4 4
(16.6 mg, 65% H I /KW, t, = 20.031 min); 414} b il
i 2 i1 4% % HPLC 7€ YMC HPLC A (33 3 mL-min™)
AT AL S B &3 (4.1 mg, 58% HEEKIETR, t=
25.643 min).
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2 HiRARE

a1 FOMARBAE, 50 T W&, 8
FeCl, & 8 7 5 15 4, [a];, —0.335 (¢ 0.810, MeOH).
HR-ESI-MS [M+H]* m/z 275.164 1 (Calcd. 275.164 2),
A& 115 T 30N C;H,0,0 UV (MeOH) 4, (loge)
202 nm (1.09). 224 nm (0.49).281 nm (0.09); '"H NMR
(500 MHz, CD,0D) £1'*C NMR (125 MHz, CD,0D) %}
W1,

a2 WOMARBE, 57 TR A, 8
FeCl, & €4 7 & W 4, [a]p —0.914 (¢ 0.322, MeOH).
HR-ESI-MS [M+H]* m/z 303.195 5 (Caled. 303.195 5),
&2 115 F 30N C Hy 050 UV (MeOH) 4,,,., (loge)
203 nm (1.63).224 nm (0.80).281 nm (0.15); IR (MeOH)
Vo 3417.1652.1 517 cm'; 'TH NMR (500 MHz, CD,0D)
FI3C NMR (125 MHz, CD,0D) ##i 1.3 1.

wEM3  Ltamiky, ZETHE. SRR
i, 18 FeCly & (77 205 €, [alsy ~3.041 (¢ 0.082, MeOH).
HR-ESI-MS [M+H]* m/z 339.249 1 (Calcd. 339.249 1),
Bt EWIN D TRN CyH;3,0,. UV (MeOH) /...,
(loge) 203 nm (1.55).281 nm (0.15); '"H NMR (500 MHz,
CDCl,) 11 '3C NMR (125 MHz, CDCI,) 4 W3 2.

wEma TR, 5iE T HEE S0 & L
Z. B, i FeCl, & (0 57 . % . . HR-ESI-MS [M+Na]*
m/z 375.245 0 (Caled. 375.350 6), 43 T X N C, H;0,0
'H NMR (500 MHz, CDCL,) 6, 6.84 (1H, d, J = 8.2 Hz,
H-5"), 6.73 (1H, s, H-2), 6.71 (1H, d, J = 8.2 Hz, H-6"),
3.99 (2H, overlap, H-3, H-5), 3.89 (3H, s, -OCH,), 2.73+
2.64 (2H, m, H-1), 1.85.1.76 (2H, m, H-2), 1.66 (2H,
overlap, H-4), 1.54.1.44 (2H, overlap, H-6), 1.24 (14H,
overlap, H-6, H-7, H-8, H-9, H-10, H-11, H-12, H-13),
0.85 (3H, t, J = 6.7 Hz, H-14). '*C NMR (125 MHz,
CDCL,) d. 146.4 (C-3"), 143.7 (C-4"), 133.9 (C-1"), 120.9
(C-6"), 114.3 (C-5"), 111.0 (C-2"), 69.7 (C-5), 69.0 (C-3),
55.9 (-OCH,), 42.3 (C-4), 39.4 (C-2), 37.5 (C-6), 32.0
(C-12), 31.9 (C-1), 29.6 (C-8), 29.6 (C-9), 29.6 (C-10),
29.3 (C-11), 25.8 (C-7), 22.7 (C-13), 14.1 (C-14). L\ L
HE 5 IR B AR — B, RN E R BEY, i)
2 A9 4 A[10]-gingerdiol (4).

EMSa TLEMIRY), 5% T FEE, 8 FeCly 2 (4
FIRWE 4, [a]h —18.323 (¢ 0.024, MeOH). HR-ESI-MS
[M+H]" m/z 362.232 6 (Caled. 362.232 6), $#&/RL&H 5
(193 73N C, Hy NO,. UV (MeOH) 4,,, (loge) 203 nm
(1.36).282 nm (0.11); IR (MeOH) v,,.: 3 3621 669
1 449 cm’; '"H NMR (500 MHz, CD,0OD) #11'3C NMR
(125 MHz, CD;0D) %4f .5 3.

kEasb LEMIRY, 5% T HEE, 18 FeCl, &
R W, [o], —4.507 (¢ 0.026, MeOH). UV (MeOH)
Amax (l0ge) 203 nm (1.42).282 nm (0.12); IR (MeOH) v,,,,:

ax*

3337.1 673.1 452 cm’'; '"H NMR (500 MHz, CD,0D)
F113C NMR (125 MHz, CD,0OD) %4 1.3 3.

YRR TR £ 25 TRBIE B DA BT AT SRR 2
S G RGBT AT TR IO T, £ 2
WM TRTRICSEREW, KBRS 7R3 rafEH
B A E T S A

F SR VR A MIAEAER 23 7h 2%
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