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dimethyl-3R, 4R, 8S-trihydroxy-7-oxabicyclo [3, 2, 1] -oct-8-yl) -3-methyl-2Z, 4E-pentadienoic acid (8) . tsaokoarylone
(9) . 7-bis- (4-hydroxyphenyl) -4E, 6E-heptadien-3-one (10), £i& (L&MW 2. 4~8 W RMIZMEY /155,
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Chemical constituents from Amomum tsao-ko

LIU Hang', WANG Min', XU Ye?, ZHANG Hai-xia', GE Wei-hong'”
(1. Department of Pharmacy, The Affiliated Drum Tower Hospital of Nanjing University Medical School, Nanjing 210008, China; 2. Nanjing Drum Tower
Pharmacy Co., Lid., Nanjing 210008, China)

ABSTRACT: AIM To study the chemical constituents from the fruits of Amomum tsao-ko Crevost et Lemaire.
METHODS The 95% ethanol extract from the fruits of A. tsao-ko was isolated and purified by silica, polyamide,
medium pressure HPLC, preparative high pressure HPLC, then the structures of obtained compounds were
identified by physicochemical properties and spectral data. RESULTS  Ten compounds were isolated and
identified as pyrocatechol (1), p-hydroxybenzene propanoic acid (2), caffeic acid (3), 1-0-B-D-glucopyranosyl-
2-hydroxy-4-allylbenzene (4), 2', 3’-dihydroxyl-osthole (5), (+) -loliolide (6), 1B, 4B, 7a-trihydroxy-
eudesmane (7), R-5- ( 1R, 5S-dimethyl-3R, 4R, 8S-trihydroxy-7-oxabicyclo [ 3, 2, 1] -oct-8-yl) -3-
methyl-2Z , 4E-pentadienoic acid (8), tsaokoarylone (9), 7-bis- (4-hydroxyphenyl) -4E, 6E-heptadien-3-one
(10). CONCLUSION Compounds 2, 4-8 are isolated from this plant for the first time.
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PR RCHORA T 1S I A (35 [E] Waters 22 H]) 3 Varian
Mercury-400 4% ff 3t iz 1L (36 Varian A #] ) ;
INOVA-600 # i 4R (3EE Inova A H]); #ZE
IR HEERS GF,s, . A ETEREE (100~200, 200 ~
300 H) (F &b 1)) GRS 1200 B2
AR TSy A B I 2 R (36 R BEAE A
F]); QuikSep 50 I BIH VA . QuikSep-50 11 %4 &
FEH A WA s (bR ZEm R E AR
YMC-Park ODS-A C; (4.6 mmx150 mm, 5 pum) |
YMC-Pack Ph (20 mmx250 mm, 5 wm) 43#HiAE,
YMC-Pack Ph (4.6 mmx 150 mm, 5 pm), YMC-
Park ODS-A C,; (20 mmx250 mm, 5 pm) i #A4E
(HAS YMC 2~H]) . RBERIORL (66 4 52 B
MR EVRHE A BR AR ) 5 C S AH ODS iR (H A
YMC AF]) . BTHRFY A b alis el (E2y
EHERFIA R AR

B 2017 4F 6 H W B ZR=EM (77 b= it
W), ZRRE RS I e 5K R AT 2 A
ZR B MY 5 R Amomum tsao-ko Crevost et
Lemarie i T BN SE, FEADRAE T Bt BipE 1%
Bl PRZ52E 058 = (GL20170001)
2 REEHNE

20 kg Zj M F 95% £ BERT A FEH 3 K, FIR
2 h, BIFHEBOE, 60 CWERIEFITSE] 10 Lk
AT, SRRBUEEE . ZRROHEE . IE T B AL
3R, AW R W A, AR B A I A IR
102. 4 ¢, ZFRCEEHH) 280.6 g, 1E T BEARY)
117.3 g, LFROTRAAWY) (280.6 g) LRBEIL L
KB 3%, ZBE-K (0 : 100, 30 : 70, 60 : 40,
95:5) PEMi, 15304 NS A~D, Wi B LK
¥, AIMEE-ZBR MR (100 2 0~1:2) BEEEVRML,
5315 M4 B, ~B,s, B, & EHI4 HPLC 435
aifk, LAY S (11 mg) . 6 (16 mg) | 8 (9 mg);
B, % & JE il £ HPLC 4 & 4litk, S tb&% 9
(16 mg) . 10 (26 mg) ., ¥isr C ZRERAE, A k-
LIROTE (100 : 8~1:2) BREEVEML, 1521 D
C,~C,, C,Z&mERI% HPLC 4y aifh, SbaY)
4 (15 mg), 7 (13 mg), ¥4 D il il &
HPLC, HEE-/K (20 : 80~45 : 55) HHAEVEM 3 h,
H29 350 mL WdE 1 6y, 153 24 ME4D, ~D,y,, D,
Wt E & HPLC 134669 1 (7 mg) , D, 1546 G
Y12 (8 mg), D, AHELEY3 (24 mg) .
3 4HETE

EWw 1. Ak R (HEE) . ESI-MS m/z:

111 [M+H]", %454 "H-NMR F1"° C-NMR 3%, #ii
HAY 73/ CH,0,,"H-NMR (400 MHz, DMSO-
d,) 8:8.85 (2H, s, 1, 6-OH), 6.61 (2H, m, H-
2, 5), 6.76 (2H, m, H-3, 4); “C-NMR
(100 MHz, DMSO-d,) &: 145.6 (C-1, 6), 116.1
(C-2, 5), 119.8 (C-3, 4), L\ F¥¥E 5k [7]
FEAR 3, WS AR

k& 2. A@E s (HF ), ESI-MS m/z:
189 [M + Nal®, 454 'H-NMR F1"” C-NMR i,
w4 XA CH,, 0,,'H-NMR (600 MHz,
CD,0D) 6: 7.08 (1H, d, J=7.8 Hz, H-2, 6),
6.74 (1H, d, J=7.8 Hz, H-3, 5), 2.82 (1H, t,
J=7.2 Hz, H-1"), 2.61 (1H, t, J=7.2 Hz, H-
2');®C-NMR (150 MHz, CD,0D) §: 132.9 (C-1),
131.5 (C-2, 6), 115.9 (C-3, 5), 159.3 (C-4),
36.9 (C-1"), 30.7 (C-2'), 178.5 (C-3"), LA E%K
W5 SCHR [8] A —F, W E xR
N,

& 3. AEEE (FE) . ESI-MS m/z:
181 [M +H]", 454'H-NMR FI”C-NMR i, HEi
H4r 73RN C,H,0,,"H-NMR (600 MHz, CD,0D)
8:7.11 (1H, d, J=1.8 Hz, H-2), 6.82 (1H, d,
J=8.4 Hz, H-5), 6.99 (1H, dd, J=8.4, 1.8 Hz,
H-6), 7.45 (1H, d, J=15.6 Hz, H-7), 6.33
(1H, d, J=15.6 Hz, H-8); “C-NMR (150 MHz,
CD,0D) 8. 128.5 (C-1), 114.9 (C-2), 147.1 (C-
3), 149.2 (C-4), 115.3 (C-5), 121.6 (C-6),
146.7 (C-7), 115.3 (C-8), 172.6 (C-9) . LI %k
P53k [9] HA—F, B e

e 4. AT ERMAR (HEE), ESI-MS
m/z; 335 [M+Na]*, 254 'H-NMR F1"” C-NMR i,
e 24y F XK C 5 Hy O,,'H-NMR (600 MHz,
CD,0D) &: 7.06 (1H, d, J=1.8 Hz, H-3), 6.76
(1H, dd, J=7.8, 1.8 Hz, H-5), 6.78 (1H, d, J=
7.8 Hz, H-6), 3.29 (2H, d, J=6.0 Hz, H-7),
5.95 (1H, ddt, J=16.8, 10.2, 6.0 Hz, H-8),
5.02 (1H, m, H-9a), 5.06 (1H, m, H-9b), 4.74
(1H, d, J=7.2 Hz, H-1");"C-NMR (150 MHz,
CD,0D) &: 140.1 (C-1), 147.5 (C-2), 120.1 (C-
3), 131.7 (C-4), 125.6 (C-5), 117.8 (C-6),
41.4 (C-7), 134.0 (C-8), 116.5 (C-9), 103.5
(C-1'),75.0 (C-2"), 78.0 (C-3"), 71.5 (C-4"),
78.5 (C-5"), 62.6 (C-6") , VI - Hda53cHk [10]
FEAR 5, B g K 1-0-B-D-NH R 7 75 B -2- 35 k-
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EY 5. WREEAKAK (W), ESI-MS m/z:
279 [M+H]", 454" 'H-NMR F1"C-NMR i, i
HAM TN € H, 05, "H-NMR (400 MHz, DMSO-
dy) 6:6.24 (1H, d, J=9.2 Hz, H-2), 7.96 (1H,
d, J=9.2 Hz, H-3), 7.53 (1H, d, J=8.8 Hz, H-
5),7.03 (1H, d, J=8.8 Hz, H-6), 3.86 (3H, s,
7-0CH,), 2.87 (1H, m, H-1'a), 2.80 (1H, m,
H-1'b), 3.52 (1H, m, H-2"), 1.13 (3H, s, H-
4'y,1.13 (3H, s, H-5"); "C-NMR (100 M Hg,
DMSO-d,) 8: 160.6 (C-2), 112.6 (C-3), 144.8
(C-4), 116.1 (C-4a), 126.9 (C-5), 107.9 (C-
6), 160.5 (C-7), 56.2 (7-OCH,), 112.1 (C-8),
153.1 (C-8a), 25.0 (C-1'), 72.0 (C-2"), 76.2
(C-3"),25.6 (C-4"), 25.5 (C-5'), VI B4 530k
[11] FEAR—ZL, WU N2, 3'-dihydroxyl-osthole,

&Y 6. s RS M (HEE), ESI-MS
m/z: 197 [M+H]", %54 "H-NMR #i1” C-NMR %,
e = 47X o8 ¢, Hy 0,,"H-NMR (600 MHz,
CD,0D) &:5.79 (1H, s, H-3), 2.02 (1H, m, H-
5a), 1.56 (1H, dd, J=14.4, 3.6 Hz, H-5b),
4.24 (1H, m, H-6), 2.45 (1H, dt, J=13.8, 3.6
Hz H-7a), 1.77 (1H, overlapped, H-7b), 1.79
(3H, s, H-8), 1.31 (3H, s, H-9), 1.50 (3H, s,
H-10) ; *C-NMR (150 MHz, CD,0D) &: 175.3 (C-
2), 114.2 (C-3), 186.5 (C-3a), 38.0 (C-4),
48.8 (C-5), 68.1 (C-6), 47.3 (C-7), 89.8 (C-
7a), 28.3 (C-8), 31.9 (C-9), 27.8 (C-10), LA
BRSSOk [12] A, BEEEN (+) -
loliolide ,,

a7, AETEHAR (W), ESI-MS
m/z: 257 [M + H]", 454'H-NMR F1" C-NMR
T HEMHA> PN € H,,04, ' H-NMR (600 MHz,
CD,0D) &: 3.20 (1H, dd, J=11.4, 4.2 Hz, H-
1), 1.92 (1H, m, H-2a), 1.54 (1H, m, H-2b),
1.67 (1H, m, H-3a), 1.50 (1H, m, H-3b), 1.55
(1H, m, H-5), 1.63 (1H, m, H-6a), 1.51 (1H,
m, H-6b), 1.51 (1H, m, H-8a), 1.35 (1H, m,
H-8b), 1.66 (1H, m, H-9a), 1.38 (1H, m, H-
9b), 1.64 (1H, m, H-11), 0.93 (3H, d, J=6.6
Hz, H-12), 0.91 (3H, s, J=6.6 Hz, H-13), 0.99
(3H, s, H-14), 1.06 (3H, s, H-15); “"C-NMR
(150 MHz, CD,0D) & 78.2 (C-1), 27.2 (C-2),
39.4 (C-3), 70.0 (C-4), 44.5 (C-5), 28.4 (C-
2650

6), 72.0 (C-7), 30.0 (C-8), 34.6 (C-9), 38.8
(C-10), 39.0 (C-11), 17.2 (C-12), 17.4 (C-
13), 11.8 (C-14), 29.5 (C-15) . LA 8RS0k
[13] FEAR—F, WEEN 1B, 4B, Ta-trihydroxy-
eudesmane.

EY 8. HEKAKR (WEE), ESI-MS m/z:
297 [M+H]", 454" 'H-NMR F1"C-NMR i, i
HAM T2 € gH,, 0, . 'H-NMR (600 MHz, CD,0D)
8:6.13 (1H, s, H-2), 7.86 (1H, d, J=15.6 Hz,
H-4), 6.45 (1H, d, J=15.6 Hz, H-5), 2. 14 (3H,
brs, H-6), 2.29 (1H, dd, J=13.8, 7.2 Hz, H-3'
a), 1.91 (1H, dd, J=13.8, 10.2 Hz, H-3'b),
3.87 (1H, m, H-4'), 1.88 (1H, dd, J=13.2,
11.4 Hz, H-5'a), 1.75 (1H, dd, J=13.2, 7.2 Hz,
H-5'b), 1.35 (3H, s, H-7"), 1.11 (3H, s, H-
9'); "C-NMR (150 MHz, CD,0D) &: 166.4 (C-
1), 118.8 (C-2), 149.9 (C-3), 132.1 (C-4),
131.5 (C-5), 20.4 (C-6), 81.9 (C-1"), 87.6 (C-
2'), 42.0 (C-3"), 64.2 (C-4"), 40.6 (C-5"),
52.2 (C-6'), 17.9 (C-7"), 177.9 (C-8"), 14.0 (C-
9, LIS SCHk [14] A, HEEN
R-5- ( 1R, 5S-dimethyl-3R, 4R, 8S-trihydroxy-7-
oxabicyclo [3, 2, 1] -oct-8-yl) -3-methyl-2Z, 4E-
pentadienoic acid,,

e 9. wEBhAR (HE), ESI-MS m/z:
347 [M+Na]*, %54 'H-NMR F1"C-NMR 3%, #Ei
Hor17Ah ¢, H,,0,,'"H-NMR (600 MHz, CD,0D)
8:2.92 (2H, t, J=7.2 Hz, H-1), 2.86 (2H, t,
J=7.2 Hz, H-2), 6.29 (1H, d, J=15.6 Hz, H-
4),7.42 (1H, dd, J=15.6, 10.8 Hz, H-5), 6. 89
(1H, dd, J=15.6, 10.8 Hz, H-6), 6.99 (1H, d,
J=15.6 Hz, H-7), 7.06 (2H, d, J=8.4 Hz, H-2',
6'),6.72 (2H, d, J=8.4 Hz, H-3', 5'), 7.16
(1H, brs, H-2"), 6.81 (1H, d, J=8.4 Hz, H-5"),
7.03 (1H, d, J=8.4 Hz, H-6"), 3.91 (3H, s, 3'-
OCH,) ;"C-NMR (125 MHz, CD,0D) §&; 31.1 (C-
1), 43.4 (C-2), 202.7 (C-3), 128.9 (C-4),
146.0 (C-5), 125.2 (C-6), 143.8 (C-7), 133.2
(C-1), 130.3 (C-2', 6'), 116.2 (C-3", 5'),
156.6 (C-4"), 129.7 (C-1"), 111.1 (C-2"), 149.2
(C-3"), 149.4 (C-4"), 116.5 (C-5"), 122.9 (C-
6"), 56.5 (3"-OCH,) ., LA E¥¥53Cmk [15] %
A—F, HUEE N tsaokoarylone,,

&Y 10, wAKA (HEE), ESI-MS m/z:
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317 [M+Na]*, %54 "'H-NMR 1" C-NMR 3%, e
HAM T CyH,,0, ., '"H-NMR (600 MHz, CD,0D)
8:2.93 (2H, t, J=7.2 Hz, H-1), 2.86 (2H, t,
J=7.2 Hz, H-2), 6.28 (1H, d, J=15.6 Hz, H-
4),7.40 (1H, dd, J=15.6, 10.8 Hz, H-5), 6.86
(1H, dd, J=15.6, 10.8 Hz, H-6), 7.00 (1H, d,
J=15.6 Hz, H-7), 7.06 (2H, d, J=8.4 Hz, H-2',
6'),6.72 (2H, d, J=8.4 Hz, H-3", 5'), 7.38
(2H, d, J=8.4 Hz, H-2", 6"), 6.80 (2H, d, J=
8.4 Hz, H-3", 5"); "C-NMR (125 MHz, CD,0D)
5:30.9 (C-1), 43.2 (C-2), 202.9 (C-3), 128.8
(C-4), 146.2 (C-5), 124.9 (C-6), 143.7 (C-7),
133.3 (C-1'), 130.3 (C-2', 6'), 116.1 (C-3',
5'),156.1 (C-4"), 129.2 (C-1"), 130.2 (C-2",
6"), 116.7 (C-3", 5"), 160.2 (C-4")., DA F¥HE
H5ICHK [16] A 2, # ¥ E N T-bis- (4-
hydroxyphenyl) -4E, 6E-heptadien-3-one,
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