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Chemical constituents from the roots of Goniothalamus cheliensis
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Abstract: Objective To study the chemical constituents in the roots of Goniothalamus cheliensis. Methods Silica gel, ODS, and
Sephadex LH-20 column chromatographic techniques were used to isolate and purify the chemical constituents and their structures
were elucidated by spectral analyses. Results
protocatechuic acid (2), pinocembrin (3), pinoresinol (4), goniodiol (5), 8-epi-goniotriol (6), and cardiobutanolide (7). Conclusion

Seven compounds were isolated and identified as acetylgoniofupyrone A (1),

Compound 1 is a new goniofupyrone-type of styryllactone, named acetylgoniofupyrone A.
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YANACO ¥ sl £ 4% ; JASCO FT/IR—480 41
AL JASCO P—1020 JiE)t1%; Finnigan LCQ
Advantage MAX J5ii#4%; Finnigan MAT95 &%) # i
WA Bruker AV—400 i FAZ LRI ARt EiL
PR R AR (200~300 H) AHE &
HFPEAL T 7 i, ODS(40~75 um) I [ Fuji Silysia
b2 B A 7] ; Sephadex LH-20 i [ Advanced
Technology TMEABR A F]s Bt I A 4 Hr 4t

I H DY IR 2R P 2 2 B sk T AR R B &
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Goniothalamus cheliensis Hu [ K, 245 8 45 A<
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R DA RPN 3 I, BRR 2 h, IRAESEIOR 2 oI
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WEREHL . SAEBGRAIRE (48 @) SRERFE I,
DAFR CUoe-Ii R 0166 3R e e i A5 21 9 ANy It
By 1 2T 45 RN R SR RS L 15 40 2 A4k 43 1 43 2
fb&M 2 (50 mg). 3 (900 mg). Wity 2 LAtk
il AH ODS I AE i Al Sephadex LH-20
BERAE (s Al A3 2k A5 1 (3mg). 4 (1L.0g)-
5 (25mg). 6 (7mg). 7 (25 mg).
3 KT

k& 1. Am AR, [a]d -834° (¢ 0.1,
CHCl3). ESI-MS m/z: 299 [M+Na]", 275 [M—H] .
HR-ESI-MS &5 Hi 4> 1 2 16 m/z 299.089 3 [M+
Na]" (CisHi60sNa, iH5i{E 299.089 5), HffisE Hir
T3 A CisHigOse ESI-MS? 45 H 735 Tl [M+
Na—60]", H:ZEk 60, WREkhiits 014
WAL . S AR IS R IR S ot &9 1 K
LITNTEZEAL S . 'H-NMR (CDCls, 400 MHz) 6:
7.30~7.40 (5H, m, Ph H), 4.85 (1H, m, H-1), 2.84
(1H, br d, J = 18.6 Hz, H-4a), 2.60 (1H, dd, J = 18.6,
2.7 Hz, H-4b), 4.58 (1H, m, H-5), 4.26 (1H, dd, J =
2.5, 6.8 Hz, H-7), 2.22 (1H, br d, J = 12.8 Hz, H-8a),
2.16 (1H, d, J = 12.8 Hz, H-8b), 5.92 (1H, d, J = 6.8
Hz, H-9), 2.10 (3H, s). *C-NMR (CDCls, 100 MHz)
5:77.2 (C-1), 168.4 (C-3), 41.2 (C-4), 72.5 (C-5), 84.9
(C-7), 35.1 (C-8), 73.3 (C-9), 136.8 (C-1'), 127.0
(C-2', C-6"), 128.6 (C-3', C-5'), 128.5 (C-4'), 169.3

(COCHs), 20.9 (COCHs). & 168.4 [FIREERRAS S 17N
Oy AR PR W R 58 . HMBC &3 E iR
H-7 5 C-5 X, #xtba® 1 MEREART
altholactone, Tfii 55 goniofupyrone A ALY,  HiImkHR
IR Ie e A o AR AR YR A R, H-9 5 Lk
FER A O, R C-9 LIS kA Ll
NOESY ik /s H-7 15 Hp-8 A%, $2/R H-7. Hp-8
A TIR s ARG E J7e = 6.8 Hz 75 H-7 5 H-9
IbF AP E . R DL IS R e a1
h LT EF A AW IR S A Cacetylgoniofupyrone A),
& —INB (PG L g B OR S I ERSRAL B, 4
F L 1.

—— Key HMBC correlations
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Fig1 Structure of compound 1

&y 2. Jotaghdh CRO-HEE), mp 200~
201 °C, FeCls )% 2 fHE . *H-NMR (DMSO-ds, 400
MHz) 6: 7.33 (1H, d, J = 1.8 Hz, H-2), 6.79 (1H, d,
J =8.5Hz, H-5), 7.28 (1H, dd, J = 8.5, 1.8 Hz, H-6).
BC-NMR (DMSO-dg, 100 MHz) 6: 121.6 (C-1), 116.5
(C-2), 144.7 (C-3), 159.8 (C-4), 115.0 (C-5), 121.9
(C-6), 167.2 (C-7). LA Etili i 5 scmhaon 31,
WS EEY) 2 )5 LRI (protocatechuic acid).

&) 3: Atk sy CGU5-HEE), mp 98~100
C, [a]3 -51.0° (c 0.2, MeOH). "H-NMR (DMSO-ds,
400 MHz) 6: 12.1 (1H, s, 5-OH), 10.8 (1H, s, 7-OH),
7.37~7.53 (5H, m, Ph H), 5.95 (1H, d, J = 2.0 Hz,
H-6), 5.93 (1H, d, J = 2.0 Hz, H-8), 5.56 (1H, dd, J =
12.5, 3.0 Hz, H-2), 3.22 (1H, dd, J = 12.6, 15.0 Hz,
H-3a), 2.78 (1H, dd, J = 15.0, 3.0 Hz, H-3b).
BC-NMR (DMSO-ds, 100 MHz) &: 79.2 (C-2), 43.4
(C-3), 195.8 (C-4), 164.1 (C-5), 95.1 (C-6), 168.0
(C-7), 94.2 (C-8), 162.7 (C-9), 103.1 (C-10), 138.3
(C-1), 126.1 (C-2'), 128.8 (C-3'), 128.8 (C-4'), 128.8
(C-5"), 126.5 (C-6"). LA L Y6ilh %l 5 SCik i iE —
F, WS 3 A8 % (pinocembrin).
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a4 AEmA, [a]f +191° (c 05
MeOH). ESI-MS (positive) m/z: 381 [M+Na] ", 357
[M—H] . *H-NMR (CDCls, 400 MHz) J: 6.89 (2H, d,
J = 2.0 Hz, H-2', 2"), 6.88 (2H, d, J = 8.0 Hz, H-5',
5"), 6.82 (2H, dd, J = 8.0, 2.0 Hz, H-6', 6”), 4.73 (2H,
d, J = 4.4 Hz, H-1, 4), 3.10 (2H, m, H-3a, 6a), 4.24
(2H, dd, J = 2.4, 9.1 Hz, H-3, 6), 3.86 (2H, dd, J = 3.8,
9.3 Hz, H-3, 6), 391 (6H, s, OCHz). “C-NMR
(CDCl3, 100 MHz) ¢: 132.9 (C-1', C-1"), 108.6 (C-2,
C-2"), 146.7 (C-3', C-3"), 145.3 (C-4', C-4"), 114.2
(C-5', C-5"), 119.0 (C-6', C-6"), 85.9 (C-1, C-4), 54.2
(C-3a, C-6a), 71.7 (C-3, C-6), 56.0 (OCHs). LA )i
Bl 5 ScikaaE 50, WA 4 AR IR
(pinoresinol) .

ey 5. ARy, [a]y +17° (¢ 05,
MeOH); ESI-MS m/z: 257 [M+Na] ", 233 [M—H] .
IR vier (cm™): 3392, 1698, 1 389, 'H-NMR (CDCls,
400 MHz) o: 7.20~7.46 (5H, m, Ph H), 5.97 (1H, dd,
J=9.8, 2.4 Hz, H-3), 6.05 (1H, br d, J = 9.8 Hz, H-4),
2.70 (1H, ddd, J = 17.3, 13.2, 2.4 Hz, H-5a), 2.25 (1H,
ddd, J = 17.3, 6.0, 4.0 Hz, H-5a), 4.98 (1H, ddd, J =
13.2, 4.2, 1.2 Hz, H-6), 3.58 (1H, dd, J = 9.0, 1.2 Hz,
H-7), 4.77 (1H, d, J = 9.0 Hz, H-8). *C-NMR (CDCls,
100 MHz) J: 166.8 (C-2), 120.8 (C-3), 148.9 (C-4),
26.9 (C-5), 73.4 (C-6), 78.3 (C-7), 76.0 (C-8), 144.0
(C-1), 129.0 (C-2', C-6'), 128.3 (C-3', C-5'), 128.4
(C-4). UL_EJeilficd 5 scikapan — 27, weeie
AW 5 KRN A —§E (goniodiol).

k& 6: @Mk, [a]? +80.1° (c 0.5,
MeOH). Kedde’s {7l EFHE. IR v (cm ™)
3404,1 715, 1 358. ESI-MS m/z: 273 [M+Na] ", 249
[M—H] . 'H-NMR (CDCls, 400 MHz) 6: 7.20~7.35
(5H, m, Ph H), 6.20 (1H, d, J = 10.0 Hz, H-3), 6.98
(1H, d, J=10.0, 5.0 Hz, H-4), 4.60 (1H, t, J = 5.0 Hz,
H-5), 4.89 (1H, dd, J = 5.0, 2.2 Hz, H-6), 4.42 (1H,
dd, J = 5.6, 2.2 Hz, H-7), 472 (1H, d, J = 5.6 Hz,
H-8). *C-NMR (CDCls, 100 MHz) §: 161.7 (C-2),
123.5 (C-3), 140.6 (C-4), 68.1 (C-5), 86.6 (C-6), 83.5
(C-7), 86.0 (C-8), 138.1 (C-1), 126.1 (C-2', C-6'),
128.6 (C-3', C-5'), 128.3 (C-4"). LA b )il ¥ &5 Sk
il — 50, WA 6 b 8- K AT =N

(8-epi-goniotriol) .

EY T AL (KD, mp189~190 C,
[a]Z +12° (c 0.2, MeOH). IRv > (cm™): 3 516,
3477,1758, 1500, ESI-MS m/z: 291 [M+Na]", 267
[M—H] . *H-NMR (CDCls, 400 MHz) §: 7.22~7.47
(5H, m, Ph H), 2.87 (1H, dd, J = 17.0, 5.0 Hz, H-3a),
2.23 (1H, d, J = 17.0 Hz, H-3b), 4.60 (1H, m, H-4),
4.40 (1H, dd, J = 7.8, 1.5 Hz, H-5), 4.61 (1H, m, H-6),
3.93 (1H, dd, J = 8.0, 1.4 Hz, H-7), 4.80 (1H, d, J =
8.0 Hz, H-8). *C-NMR (CDCl;, 100 MHz) §: 176.3
(C-2), 40.1 (C-3), 66.8 (C-4), 86.8 (C-5), 68.3 (C-6),
72.7 (C-7), 73.0 (C-8), 144.5 (C-1'), 127.4 (C-2,
6'), 127.4 (C-3',5'), 126.6 (C-4). LA F)Gili st
SchkapE 8P, MRS T R T
M (cardiobutanolide).
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