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Abstract: Objective To study the phenolic chemical constituents of the Dendrobium wardianum stem. Methods The compounds
were isolated and purified by silica gel column chromatography, Sephadex LH-20 column chromatography, semi-preparative liquid
chromatography and preparative thin layer chromatography. Their structures were identified by the analysis of their spectra data of 'H-
NMR,PC-NMR, X-single crystal diffraction, mass spectrum and the physiochemical properties. Results A total of 31 phenolic
compounds were isolated from the stem of D. wardianum. They were identified as aloifol (1), denbinobine (2), naringenin (3), 3,3'-
dihydroxy-5,5'-dimethoxybibenzyl (4), gigantol (5), 5,7"-dihydrochromone (6), dihydrotricin (7), 4,5-dihydroxy-3,7-dimethoxy-9,10-
dihydrophenanthrene (8), dendroflorin (9), dihydroconiferyl dihydro-p-coumarate (10), 4,4’-dihydroxy-3,5-dimethoxybibenzyl (11),
(+)-episyringaresinol (12), (+)-hydroxymedioresinol (13), N-trans-cinnamoyltyramine (14), syringic acid (15), dihydroconiferyl
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alcohol (16), tricin (17),

3,5,4"-trihydroxy-3'-methoxybibenzyl (18),

threo-7-0O-ethyl-9-O-(4-hydroxyphenyl) propionyl-

guaiacylglycerol (19), balanophonin (20), o-hydroxypropioguaiacone (21), p-hydroxybenzaldehyde (22), 3-hydroxy-1-(4-hydroxy-
3,5-dimethoxyphenyl) propan-1-one (23), (—)-dendrocandin B (24), (+)-dendrocandin B (25), dendrowillol A (26), vanillin (27),
dihydro-p-cinnamic acid (28), p-hydroxyphenethyl frans-ferulate (29), p-hydroxy-benzonic acid (30), (E)-p-hydroxy-cinnamic acid

(31). Conclusion The single crystal of dendrocandin B was obtained for the first time and the compound was found to be a racemate

by X-ray single crystal diffraction, their absolute configuration is 25,3S and 2R,3R, and the chiral resolution of dendrocandin B was

carried out. Compounds 20 and 25 were isolated from Dendrobium for the first time, and compounds 5, 6, 14, 19, 24, 26, 29, 31 were

isolated from Dendrobium wardianum for the first time.

Key words: Dendrobium wardianum Warner; racemate; gigantol; 5,7’-dihydrochromone; dendrocandin B; balanophonin
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IR [ 5% B S =
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¥ 50 kg KEES A Rt i 1) Be Bt 15931 7.5 kg,
1 95% Tl ZBERRSRE 4 ¥k, &K 2 h, [Z
BE, 193] 700 g 128 H FEA LR, K IEmi
W+ 200 g (200~300 H) FER, SRERH: G
SAH-TAEE (150 1~0 0 1) BEEEYEL, TLC &4
FARPEARIES 4, 433) 6 MNHS Fr. 1~6.

Fr.1 (15¢g) & 5% EIEAH A (200~300
HD, AilBE-NE ., S07-H SRR, 46
Sephadex LH-20 (G {5-FEE 1 1 1) fAikaifb5 34
A1 (Tmg). 2 (5mg).

Fr.2 (20g) £4id Sephadex LH-20 (G 4/5-H E,
1D &5 8 MRS Fr. 2-1~2-8. Fr2-6 &
Sephadex LH-20 (HIEE) BRLEM 3 (1.27g) K
WA Fr. 2-6-2, Fr. 2-6-2 MW RERCHI &R, A i k-
BERR Sl (101D WEHAARNEY 10 (6 mg). 11
(3mg). Fr.2-7 % Sephadex LH-20 (& {f-HEE 1 :
1) 504 3 MRSy Fr. 2-7-1~2-7-3, R B RERA
Sephadex LH-20 & {/j-HEE (1 1 1) 73 B aifes3 24k
E¥ 4 (6mg). 5 (12mg). 6 (2mg). 7 (177 mg)-
8 (12mg). 9 (4mg).

Fr.3 (8g) & MCIHHIEE-7K (60 : 40~100 -
0)753 3 M43 o Fr. 3-1~3-3.Fr. 3-1 & Sephadex
LH-20 (FEE) 5% Fr.3-1-1, 3-1-2, Fr.3-1-1 &4
JE A €0 3 A R - TR (2 0 1) MRS B A 12 (6
mg) Fr. 3-1-2 M iR i &7 - i (15 0 1~
101D PEmARLE% 13 (2 mg). 14 (1 mg),
Fr. 3-2 4 Sephadex LH-20 () 408 2 N5,
B kSR AIESREY 15 (6 mg). 16
(5mg).

Fr.4 (3g) & MCI 4, HIE-7K (40 : 60~80 :
20) PR 3 AN, Fr. 4-1 48 Sephadex LH-
20 CHHED), fik ekt (s CEUp7-H D 6 e M A5 2
WA 27 (3mg).

Fr.5 (14 g) 2 MCI #, HIE-7K (40 © 60~80 :

20) PeBiAFE S AR, Fr. 5-1~5-5. Fr. 52 4
Sephadex LH-20 (H ) 73 B, P Bt (1345
FMLAEY) 18 (4mg). 19 (11mg). 20 (8 mg). 21
(1mg). Fr.5-3 &g (HED BRNEY 17 (157
mg). Fr. 5-4 4 Sephadex LH-20 (HEE) 7rB:,
T I ) AR CAhE-PR I 4 0 DS RIS 22
(1 mg). 23 (10 mg). Fr.5-5 & G RERAE,

T4 Sephadex LH-20 (HfE) 4fifk 25 3 24k &
V) 24 F1 25 RHNERIEIREY) (37 mg) MHEY
26 (2mg), BJE, IMNHIREETFIEGEF: (Z&H
Fi-FEE 10 290, 1.5 mL/min) #H3EIMLEY 24
(8.5mg, rR=15min) 125 (7.8 mg, r=16.4min).

Fr.6 (30 g) & MCI #f, HEE-7K (30 : 70~80 :
20) FBREEVEML, 193] 3 AN Fr. 6-1~6-3, Fr. 6-
3 4 Sephadex LH-20 (H[E), H LR AR
f5-FHRE (15 0 1~0 © DEREERARAEY) 28 (12
mg). 29 (7mg). 30 (3mg). 31 (3mg).

3 MEE

B 1: KFEREIRY) (&) ; ESI-MS m/z: 289
[M+H]"; "H-NMR (500 MHz, CDCl;) 6: 6.84 (1H, d,
J=8.1 Hz, H-6'), 6.70 (1H, dd, J = 8.1, 1.9 Hz, H-5"),
6.64 (1H, d, J=1.9 Hz, H-2'), 6.34 (2H, d, J= 2.3 Hz,
H-2, 6), 6.31 (1H, s, H-4"), 3.85 (3H, s, 3'-OMe), 3.76
(6H, s, 3, 5-OMe), 2.83 (4H, m, H-a, o'); '*C-NMR
(125 MHz, CDCls) 6: 160.8 (s, C-3, 5), 146.4 (s, C-3"),
144.3 (s, C-1), 143.9 (s, C-4), 133.8 (s, C-1"), 121.1 (d,
C-6), 114.3 (d, C-5"), 111.1 (d, C-2), 106.7 (d, C-2, 6),
98.0 (d, C-4), 56.0 (s, 3-OMe), 55.4 (s, 3, 5-OMe), 38.7
(t, C-a"), 37.5 (t, C-a). LA AZWEEE 5 SOk IE
— 50, WEEMET 1A 4-F53E-3,3,5- = HA
BEIER .

&Y 2: K AR CEAJ); ESI-MS m/z: 285
[M+H]"; 'H-NMR (500 MHz, CDCl3) 6: 8.12 (1H, d,
J = 8.6 Hz, H-10), 8.07 (1H, d, J = 8.6 Hz, H-9), 6.93
(1H, d, J=2.7 Hz, H-6), 6.82 (1H, d, J = 2.7 Hz, H-8),
6.15 (1H, s, H-2), 3.96 (3H, s, 3-OMe), 3.93 (3H, s, 7-
OMe); '3C-NMR (125 MHz, CDCls) 8: 186.6 (s, C-4),
184.5 (s, C-1), 161.3 (s, C-3), 160.9 (s, C-7), 156.4 (s,
C-5), 140.0 (s, C-4a), 137.5 (d, C-9), 132.5 (s, C-10a),
128.7 (s, C-8a), 122.7 (d, C-10), 117.3 (s, C-4b), 108.8
(d, C-6), 107.4 (d, C-2), 101.9 (d, C-8), 57.0 (q, 3-
OMe), 55.6 (q, 7-OMe). LA FAZ AR 5 SClikHRoE —
}, WM EEY) 2 24 denbinobine.
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W& 3. Jotditt i CRERD; ESI-MS m/z: 273
[M-+H]*; 'H-NMR (500 MHz, Acetone-de) 0: 7.37
(2H, m, H-2', 6'), 6.89 (2H, d, J= 8.6 Hz, H-3', 5'), 5.94
(2H, d, J=4.8 Hz, H-6, 8), 5.41 (1H, d, J=12.9 Hz, H-
2),3.14 (1H, dd, J=17.1, 12.9 Hz, H-3a), 2.69 (1H, dd,
J=17.1,3.0 Hz, H-3b); 3C-NMR (125 MHz, Acetone-
ds) 9: 196.6 (s, C-4 ), 168.6 (s, C-7), 165.0 (s, C-5),
164.2 (s, C-9), 158.5 (s, C-4), 130.7 (s, C-1"), 128.9 (d,
C-2, 6'), 116.0 (d, C-3', 5'), 102.6 (s, C-10 ), 96.9 (d,
C-6), 96.1 (d, C-8), 79.7 (d, C-2), 43.47 (t, C-3). LA L
AR 5 SOk oE — 208, MU e S 3 ki

& 4: KR EOBRY CHREE); ESI-MS m/z: 275
[M+H]"; 'H-NMR (500 MHz, CDCl3) 6: 6.83 (1H, d,
J = 8.0 Hz, H-5'), 6.68 (1H, dd, J = 8.0, 2.0 Hz, H-6'),
6.62 (1H, d, J=2.0 Hz, H-2"), 6.32 (1H, brs, H-2), 6.25
(2H, d, J=2.0 Hz, H-4, 6), 3.84 (3H, s, 3'-OMe), 3.75
(3H, s, 3-OMe), 2.81 (4H, m, H-0, o’); '3C-NMR (125
MHz, CDCl3) 8: 160.9 (s, C-3), 156.6 (s, C-5), 146.3 (s,
C-3), 144.6 (s, C-1), 143.8 (s, C-4"), 133.7 (s, C-1"),
121.0 (d, C-6"), 114.2 (d, C-5), 111.2 (d, C-2"), 108.1
(d, C-6), 106.9 (d, C-2), 99.1 (d, C-4), 55.9 (s, 3'-OMe),
55.3 (s, 3-OMe), 38.4 (t, C-a), 37.3 (t, C-a)o LA LH%
W 5 SRR IE — 50, Mt A 4 N 45-
TRRHE3 3 TSR

a5 KR ERRY) CHEE); ESI-MS m/z: 245
[M+H]"; 'H-NMR (500 MHz, Acetone-ds) o: 7.04
(2H,d,J=8.4Hz 2 6", 6.74 (2H, d, J= 8.4 Hz, H-3',
5", 6.31 (1H, brs, H-2), 6.29 (1H, brs, H-6), 6.24 (1H,
brs, H-4), 3.70 (3H, s, 5-OMe), 2.76 (4H, m, H-0, o);
BC-NMR (125 MHz, Acetone-ds) 6: 161.8 (s, C-5),
159.2 (s, C-3), 156.3 (s, 4"), 145.1, (s, C-1), 133.4 (s, C-
1), 130.0 (d, C-2', 6"), 115.8 (d, C-3', 5'), 108.8 (d, C-
2), 106.2 (d, C-6), 99.7 (d, C-4), 55.2 (s, 5-OMe), 39.1 (t,
C-0),37.5(t, C-o)o A A% B E s 5 Sk fikaE — 350,
HUOSENEY 5 N 34 - dE-5- A R

& 6: WA (HFEE; ESI-MS m/z: 179
[M-+HJ*; 'H-NMR (500 MHz, Acetone-ds) o: 7.91
(1H, d, J= 6.0 Hz, H-2), 6.27 (1H, d, J = 2.0 Hz, H-8),
6.17 (1H, d, J = 2.0 Hz, H-6), 6.08 (1H, d, J = 6.0 Hz,
H-3); '3C-NMR (125 MHz, Acetone-dc) 5: 182.0 (s, C-
4), 168.0 (s, C-7), 163.1 (s, C-5), 159.4 (d, C-9), 157.0
(d, C-2), 111.4 (d, C-3), 105.4 (s, C-10), 100.5 (d, C-6),

95.2(d, C-8). DL FAXMEEHE 5 Sk HiE — 8,
YEAY) 6 N 5,7- SR IR

B 7: IR T EPILRE §h (R D ; ESI-MS m/z:
333 [M-+H]*; 'HNMR (500 MHz, Acetone-ds) J: 6.87
(2H, s, H-2',6'), 5.98 (1H, d, J=2.2 Hz, H-8), 5.96 (1H,
d, J=2.2 Hz, H-6), 5.42 (1H, dd, J = 13.1, 3.0 Hz, H-
2), 3.86 (6H, s, 3', 5-OMe) , 3.23 (1H, dd, J = 17.2,
13.1 Hz, H-3a), 2.73 (1H, dd, J = 17.2, 3.0 Hz, H-3b);
BC-NMR (125 MHz, Acetone-ds) 6: 197.3 (s, C-4),
167.4 (s, C-7), 165.3 (s, C-5), 164.3 (s, C-9), 148.7 (s,
C-3',5"), 137.2 (s, C-4"), 130.2 (s, C-1"), 105.3 (d, C-2",
6"), 103.1 (s, C-10), 96.8 (d, C-6), 95.9 (d, C-8), 80.5
(d, C-2),56.7(q, 3', 5'-OMe), 43.7 (t, C-3). DL 4%
w5 SCwkikE — s, mEEthEaEm 1R
dihydrotricin.

tEY) 8: ERtaktd (HEE); ESI-MS m/z: 273
[M+H]"; "H-NMR (500 MHz, Methanol-ds) &: 6.80
(1H, d, J= 8.1 Hz, H-7), 6.77 (1H, d, J = 8.1 Hz, H-8),
6.46 (1H, d, J= 2.6 Hz, H-1), 6.41 (1H, d, J= 2.6 Hz,
H-3), 3.86 (3H, s, 2-OMe), 3.77 (3H, s, 6-OMe), 2.59
(4H, m, H-9, 10); '*C NMR (125 MHz, Methanol-ds)
0:161.2 (s, C-2), 155.6 (s, C-4), 148.7 (s, C-5), 143.9
(s, C-6), 142.2 (s, C-10a), 133.8 (s, C-8a), 122.2 (d, C-
8), 120.1 (s, C-4b), 115.2 (d, C-7), 110.3 (s, C-4a),
107.6 (d, C-1), 102.6 (d, C-3), 56.6 (q, 2-OMe), 55.6 (q,
6-OMe), 32.4 (t, C-9), 31.4 (t, C-10). LA FiZmE%IE
HCifE — 203, WESEEEY) 8 A 4,5- k-
3,7-HEE HE-9,10- A FE,

WEY 9: IR EH AR (HEE; ESI-MS m/z: 259
[M+H]*: 'H-NMR (500 MHz, Methanol-ds) J: 6.80
(1H, d, J=9.0 Hz, H-3), 6.71 (1H, s, H-8), 6.62 (1H, s,
H-6), 6.52 (1H, d, J = 9.0 Hz, H-2), 4.01 (3H, s, 5-
OMe); '*C-NMR (125 MHz, Methanol-ds) 6: 195.8 (s,
C-9), 162.4 (s, C-7), 154.4 (s, C-5), 153.7 (s, C-1),
145.1 (s, C-4), 138.2 (s, C-8a), 129.1 (d, C-3), 125.5 (s,
C-4a), 122.0 (s, C-4b), 120.2 (d, C-2), 118.3 (s, C-9a),
106.3(d, C-6), 106.1 (d, C-8), 57.4 (s, 5-OMe). LA L
A 5 SOk E — 2, e E Y 9 N
1,4,7- = 5E-5-F A i .

&P 10: iRy (FEE; ESI-MS m/z:
331 [M+H]"; 'H-NMR (500 MHz, Methanol-ds) J:
7.02 (2H, d, J = 8.5 Hz, H-2', 6), 6.71 (1H, brs, H-2),
6.70 (2H, d, J = 8.5 Hz, H-3, 5'), 6.68 (1H, d, J = 8.0
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Hz, H-5), 6.57 (1H, dd, J = 8.0, 2.0 Hz, H-6), 4.03 (2H,
t, J= 6.8 Hz, H-9), 3.82 (3H, s, 3-OMe), 2.80 (2H, t,
J=17.5Hz, H-7"), 2.55 (4H, m, H-7, 8'), 1.89 ( 2H, m,
H-8); '3C-NMR (125 MHz, Methanol-d4) J: 174.9 (s,
C-9'), 156.8 (s, C-4"), 148.8 (s, C-3), 145.6 (s, C-4),
134.1 (s, C-1), 132.6 (s, C-1"), 130.2 (d, C-2’, 6"), 121.8
(d, C-6),116.2 (d, C-3", 5"), 116.1 (d, C-5), 113.0 (d, C-
2), 64.8 (t, C-9), 56.3 (q, 3-OMe), 37.2 (t, C-8'), 32.2 (t,
C-7),31.6 (t, C-8), 31.2 (t, C-7"). LA FAZRES G 5
BRRIE— 25, MUSEE ) 10 AR EE
SN R -

&Y 11: Mk (R EE); ESI-MS m/z: 275
[M+H]*: 'H-NMR (500 MHz, Methanol-ds) J: 6.95
(2H, d, J=8.5 Hz, H-2', 6'), 6.67 (2H, d, J= 8.5 Hz, H-
3',5%,6.37 (2H, s, H-2, 6), 3.77 (6H, 5, 3, 5-OMe), 2.77
(4H, s, H-0, a'); *C-NMR (125 MHz, Methanol-ds) J:
156.7 (s, C-4'), 149.0 (s, C-3, 5), 134.0 (s, C-1), 130.5
(C-1', 2", 6, 4), 115.9 (d, C-3', 5'), 106.8 (d, C-2, 6),
56.6 (s, 3, 5-OMe), 39.5 (t, C-a), 38.5 (s, C-a). AL
MR 5 SO E — 300, HeS AT 11 A
4,4'- " FRHE-3,5- T A SEERE

&Y 12: ookt (FEE; ESI-MS m/z: 419
[M+H]"; "H-NMR (500 MHz, Methanol-ds) J: 6.67
(4H, s, H-2', 6, 2", 6"), 4.73 (2H, d, J = 4.2 Hz, H-4,
8), 4.28 (4H, m, H-2, 6), 3.85 (12H, s, 3, 3', 5, 5'-OMe),
3.15(2H, m, H-1, 5); '3C-NMR (125 MHz, Methanol-
ds)0:149.4 (s, C-3',5',3",5"),136.2 (s, C-4',4"), 133.1
(s, C-1',1"),105.6 (d, C-2', 6/, 2", 6"), 87.6 (s, C-2, 6),
72.7 (t, C-4, 8), 56.8 (q, 3', 5', 3", 5”-OMe), 55.5 (d, C-
1, 5) DA BRREERE 5 oCmReiE — 307, e
A2 N (H)-TENE.

EY13: Ttkr e (FEE); ESI-MS m/z: 387
[M+H]*: 'H-NMR (500 MHz, Methanol-ds) J: 6.96
(1H, d, J= 1.9 Hz, H-2), 6.82 (1H, dd, /= 8.2, 1.9 Hz,
H-6), 6.77 (1H, d, J = 8.1 Hz, H-5), 6.66 (2H, s, H-2',
6'),4.72 (2H, d, J= 4.1 Hz, H-7, 7'), 4.26 (2H, m, H-9,
9", 3.88 (2H, m, H-9, 9'), 3.86 (3H, s, 3-OMe), 3.85
(6H, s, 3', 5-OMe), 3.16 (2H, m, H-8, 8'); '*C-NMR
(125 MHz, Methanol-ds) 0: 149.3 (s, C-3', 5"), 149.1 (s,
C-3), 147.5 (s, C-4), 136.2 (s, C-4"), 133.7 (s, C-1),
133.1 (s, C-1"), 120.0 (d, C-6), 116.0 (d, C-5), 110.9 (d,
C-2), 104.5 (d, C-2, 6"), 87.6 (d, C-7), 87.5 (d, C-7"),
72.7 (t,C-9), 72.6 (t, C-9"), 56.8 (q, 3',5'-OMe), 56.4 (q,

3-OMe), 55.5 (d, C-8), 55.3 (d, C-8"). DALt
5 —g508, MsmEm 13 8 (+)-FhA
AR o

EY) 14: REOK AR (FED; ESI-MS m/z:
269 [M+H]*; 'H-NMR (500 MHz, Methanol-ds) o:
7.56 (1H, d, J= 15.8 Hz, H-7"), 7.53 (2H, m, H-2, 6'),
7.37 (3H, m, H-3'~5"), 7.06 (2H, d, J = 8.5 Hz, H-2,
6), 6.72 (2H, d, J = 8.5 Hz, H-3, 5), 6.58 (1H, d, J =
15.8 Hz, H-8'), 3.48 (2H, t, J= 7.4 Hz, H-8), 2.77 (2H,
t,J=7.4Hz, H-7); 3C-NMR (125 MHz, Methanol-ds)
5: 168.6 (s, C-9), 157.0 (s, C-4), 141.6 (d, C-7"), 136.3
(s, C-1"), 131.2 (s, C-1), 130.8 (d, C-2, 6), 130.7 (d, C-
3',5"), 129.9 (d, C-4'), 128.8 (d, C-2, 6), 121.8 (d, C-
8", 116.2 (d, C-3, 5), 42.5 (t, C-8), 35.7 (t, C-7). LA L
G 5 SRR IE — 3, WS et A& 14 R
N-JR FE BRI R B R 21

&P 15: kY (FEE; ESI-MS m/z:
197 [M—H]; 'H-NMR (500 MHz, Methanol-ds) J:
7.23 (2H, s, H-2, 6),3.92 (6H, 5, 3, 5-OMe); '*C-NMR
(125 MHz, Methanol-ds) 6: 193.1 (s, C-7), 149.7 (s, C-
3,5), 143.4 (s, C-4), 129.3 (s, C-1), 108.4 (d, C-2,
6), 56.9 (s, 3, 5-OMe). LA L iZ WG 5 Sk iE
— R, WESEEA S N T ER.

&P 16: LRy (HED; ESI-MS m/z:
181 [M—H]; 'H-NMR (400 MHz, Methanol-ds) J:
6.84 (1H, d, J= 7.7 Hz, H-5), 6.70 (1H, d, J=1.9 Hz,
H-2), 6.67 (1H, dd, J = 7.7, 1.9 Hz, H-6), 3.86 (3H, s,
3-OMe), 3.67 (2H, t, J = 6.3 Hz, H-9), 2.63 (2H, t, J =
7.8 Hz, H-7), 1.87 (2H, m, H-8); '*C-NMR (100 MHz,
Methanol-ds) 6: 146.3 (s, C-3), 143.6 (s, C-4), 133.6 (s,
C-1),120.8 (d, C-6), 114.2 (d, C-5), 110.9 (d, C-2), 62.5
(t, C-9), 55.8 (q, 3-OMe), 34.4 (t, C-7), 31.7 (t, C-8).
PLEAZREE 5 SOk A s — 2R, s e A 16
N AR

&Y 17: FEEE T (FEE); ESI-MS m/z: 331
[M+H]*: 'H-NMR (500 MHz, Methanol-ds) §: 7.24
(2H, s, H-2', 6'), 6.65 (1H, s, H-3), 6.48 (1H, d, J=2.1
Hz, H-8), 6.21 (1H, d, J= 2.1 Hz, H-6), 3.95 (6H, s, 3,
5-OMe); '3C-NMR (125 MHz, Methanol-ds) 0: 183.8
(s, C-4), 166.1 (s, C-2), 166.0 (s, C-7), 163.2 (s, C-5),
159.4 (s, C-9), 149.6 (s, C-3', 5"), 140.1 (s, C-4") ,122.6
(s, C-1'), 105.2 (d, C-2', 6"), 104.5 (s, C-10), 104.5 (d,
C-3) 100.1 (d, C-6), 95.1 (d, C-8), 57.0(q, 3/, 5'-OMe)s
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A b Rz 38005 5 S ikl — B0, MU e e 17
EECES

WEY18: FHEMRY) (FFEE); ESI-MS m/z:
259 [M—H]; 'H-NMR (500 MHz, Methanol-ds) J:
6.68 (1H, d, J= 8.0 Hz, H-5"), 6.66 (1H, d, /= 2.0 Hz,
H-2"), 6.60 (1H, dd, J= 8.0, 2.0 Hz, H-6"), 6.12 (2H, d,
J=22Hz H-2,6),6.09 (1H, t, /= 2.2 Hz, H-4), 3.78
(3H, s, 3'-OMe), 2.74 (4H, m, H-a, o); 3C-NMR (125
MHz, Methanol-ds) 6: 159.1 (s, C-3, 5), 148.5 (s, C-3'),
145.3 (s, C-1, 4"), 134.6 (s, C-1"), 121.6 (s, C-6"),115.8
(d, C-5"), 113.1 (d, C-2"), 107.9 (d, C-2, 6), 100.9 (d, C-
4),39.3 (t, C-a), 38.3 (t, C-a"), 56.1 (q, 3'-OMe). LA I
ML 5 R IE — B, HeE R EY) 18 N
3,54 - = k-3 - HAR IR

WED 19: B CMIRY) CFEE); ESI-MS m/z:
389 [M—H]; 'H-NMR (500 MHz, Methanol-ds) J:
7.01 (2H, d, J= 8.4 Hz, H-2', 6"), 6.86 (1H, d, J= 2.0
Hz, H-2), 6.76 (1H, d, J = 8.0 Hz, H-5), 6.68 (2H, d,
J=28.4Hz, H-3", 5'), 6.65 (1H, dd, J = 8.0, 2.0 Hz, H-
6),4.14 (1H,d,J=6.4 Hz, H-7),3.99 (1H, dd,J=11.0,
3.4 Hz, H-9B), 3.82 (3H, s, 3-OMe), 3.81(1H, m, H-8),
3.78 (1H, dd, J=11.0, 5.9 Hz, H-9a), 3.39 (2H, m, H-
10), 2.79 (2H, t, J=7.5 Hz, H-7"), 2.56 2H, t,J="7.5
Hz, H-8"), 1.15 (3H, td, J = 7.0, 1.0 Hz, H-11); !3C-
NMR (125 MHz, Methanol-ds) d: 174.6 (s, C-9'), 156.8
(s, C-4), 149.1 (s, C-3), 147.5 (s, C-4), 132.7 (s, C-1"),
131.5 (s, C-1), 130.2 (d, C-2', 6), 121.4 (d, C-6), 116.2
(s, C-3', 5", 116.0 (d, C-5), 111.7 (d, C-2), 83.8 (d, C-
7), 74.1 (d, C-8), 66.4 (t, C-9), 65.2 (t, C-10), 56.3 (q,
3-OMe), 37.0 (t, C-8"), 31.0 (t, C-7"), 15.5 (q, C-11).
VA b Rt B 5 SRRl — B, WS e S 19
N threo-7-O-ethyl-9-O-(4-hydroxyphenyl) propionyl-
guaiacylglycerol.

WEY 20: BEMRY) (HEED; ESI-MS m/z:
357 [M—H]; 'H-NMR (500 MHz, Methanol-ds) J:
9.59 (1H, d,J=7.8 Hz, H-9"), 7.63 (1H, d, J=15.7 Hz,
H-7"),7.30 (1H, s, H-6"), 7.24 (1H, d, J= 1.6 Hz, H-2"),
6.95 (1H, d, J=2.0 Hz, H-2), 6.84 (1H, dd, /= 8.2,2.0
Hz, H-6), 6.79 (1H, d, J = 8.2 Hz, H-5), 6.70 (1H, dd,
J=15.7,7.8 Hz, H-8'), 5.62 (1H, d, J = 6.4 Hz, H-7),
3.92 (3H, s, 3'-OMe), 3.86 (2H, m, H-9), 3.82 (3H, s, 3-
OMe), 3.57 (1H, q, J = 6.1 Hz, H-8); '3C-NMR (125
MHz, Methanol-ds) 0: 196.0 (d, C-9"), 155.9 (d, C-7'),

152.8 (s, C-4"), 133.7 (s, C-5"), 131.1 (s, C-1), 129.4 (s,
C-1'), 126.9 (d, C-8'), 119.8 (d, C-6), 119.6 (d, C-6"),
116.1 (d, C-5), 114.1 (d, C-2"), 110.4 (d, C-2), 89.9 (d,
C-7), 64.4 (t, C-9), 56.6 (q, 3'-OMe), 56.2 (q, 3-OMe),
54.5(d, C-8). LA FAZREEHE 5 S0k iE — 30, i
LKEWAY) 20 4 balanophonin.

&) 21: EEWRY (FED; ESI-MS m/z:
197 [M+H]*; 'H-NMR (500 MHz, Methanol-ds) :
7.57 (1H, dd, J= 8.3, 2.1 Hz, H-6), 7.53 (1H, d, J=2.1
Hz, H-2), 6.83 (1H, d, J=8.3 Hz, H-5), 3.94 (2H, t, J =
6.2 Hz, H-9), 3.90 (3H, s, 3-OMe), 3.16 (2H, t, J = 6.3
Hz, H-8); 3C-NMR (125 MHz, Methanol-ds) : 199.6
(s, C-7), 1552 (s, C-3), 149.5 (s, C-4), 129.7 (s, C-1),
125.0 (d, C-6), 116.1 (d, C-5), 111.7 (d, C-2), 59.0 (t,
C-9), 56.2 (s, 3-OMe), 41.6 (t, C-8). VL FAZHI%IE S
SCHERARE —ER9, S EEY) 21 N o-hydroxy-
propioguaiacone.

&) 22: Bk R (FEE; ESI-MS m/z: 123
[M+H]*; 'H-NMR (500 MHz, Methanol-ds) J: 9.75
(1H, s, H-7), 7.77 (2H, d, J= 8.5 Hz, H-3, 5), 6.90 (2H,
d,J=8.5Hz,H-2,6); '3C-NMR (125 MHz, Methanol-
ds) 0: 193.2 (d, C-7), 165.8 (s, C-1), 133.5 (d, C-3, 5),
130.0 (s, C-4), 117.0 (d, C-2, 6). LA FiZHE%HE 5
BRI IE — 22T, MUS TR A 22 KRR R R

&) 23: ROk (FEE; ESI-MS m/z:
331 [M+H]"; 'H-NMR (500 MHz, Methanol-ds) J:
7.32 (2H, s, H-2, 6), 3.95 (2H, t, J = 6.2 Hz, H-9), 3.90
(6H, s, 3, 5-OMe), 3.18 (2H, t, J = 6.2 Hz, H-8); '3C-
NMR (125 MHz, Methanol-ds) 6: 199.7 (s, C-7), 149.1
(s, C-3,5), 142.5 (s, C-4), 129.0 (s, C-1), 107.2 (d, C-2,
6), 58.9 (t, C-9), 56.8 (q, 3, 5-OMe), 41.6 (t, C-8). LL
AR 5 SRR AOE — 028, S E S 23
3-hydroxy-1-(4-hydroxy-3,5-dimethoxyphenyl) propan-
1-one,

&) 24 F1 25: Totakhim (S45); ESI-MS
m/z: 357 [M—H]"; "H-NMR (500 MHz, CDCl3) 6: 7.10
(2H, d,J=8.7Hz, H-2', 6"), 6.83 (2H, d, J = 8.6 Hz, H-
3',5%, 6.67 (2H, s, H-2", 6", 6.51 (1H, brs, H-2), 5.61
(1H, brs, H-6), 4.95 (1H, d,J= 8.3 Hz, H-7"), 3.99 (1H,
m, H-8"), 3.91 (6H, s, 3", 5"-OMe), 3.85 (3H, s, 5-
OMe), 3.79 (1H, s, 4-OMe), 3.56 (1H, dd, J=12.0, 3.0
Hz, H-9"),2.82 (4H, m, H-a, ); '3C-NMR (125 MHz,
CDCl) 0: 158.0 (s, C-4"), 148.5 (s, C-5), 147.4 (s, C-
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5"), 144.2 (s, C-3), 135.4 (s, C-1), 134.6 (s, C-4"), 133.9
(s, C-1"), 131.14 (s, C-4), 129.51 (d, C-6'), 127.48 (s, C-
1), 113.90 (d, C-3', 5"), 109.6 (d, C-2), 104.9 (d, C-2"),
104.2 (d, C-6"), 78.4 (d, C-8"), 61.7 (t, C-9"), 56.5 (q, 3",
5"-OMe), 56.2 (q, 5-OMe), 55.4 (q, 4-OMe), 38.1 (t, C-
),37.1(t, C-0)o LA FAZREEAR S SCRRE— S0, #
B 24 F1 25 WHEEW) %€ R L AR B, Xoray
AT (B D e TAREY) 24 7125 9 1 XFANE
A, [a]2'—0.67° (¢ 0.17, MeOH), Z&xtH9753 511 A 28,
3SH 2R, 3R, &FMHAvr a2 &) 24 125,

\O s
(o}
LI
OO
~0 OH
24 ~

th&Y) 24: [o]2°—18.21°(c 0.85, MeOH). tb&
) 25: [o]d*+18.59° (c 0.78, MeOH). H. 44 A
M=48251,a=11458 6 (11) A (1A=0.1nm) ,b=
8.636 4 (9) A, c =24.873 (2) A, a=90°, B = 101.681
(4)°,y=90°, V=2410.5(4) A3, T=150 2) K, Z[aj#f
N P1211, Z= 4, u(Cu Ka) = 0.810 mm™!, kR~
(0.220X0.200X0.050) mm?. fFHAFHELE DS Quest
B X AR AT CRBE) e, ST 17
352, FHAOREIE] 7 228 IR, [I>20 (I)]: Ri=0.095 0,
wR(F2)=0.228 0, Flack 2%~ 0.07 (17).

1 &1 24 7025 I FLERT X ST 8 RITHE

Fig.1 Chemical structures and X-ray single crystal diffraction patterns of compounds 24 and 25

&) 26: HERKR (G455 ESI-MS m/z: 483
[M+H]"; 'H-NMR (500 MHz, CDCl3) 6: 7.25 (2H, d,
J=83Hz, H-8, 12),7.16 (2H, s, H-3', 5'), 6.98 (2H, d,
J=83Hz, H-9, 11), 6.84 (1H, d, J= 1.9 Hz, H-5), 6.63
(1H, d, J=1.9 Hz, H-3), 5.50 (1H, d, J= 8.0 Hz, H-7"),
435 (1H, m, H-8'), 4.26 (1H, d, J = 12.7 Hz, H-9'a),
3.93 (1H, dd, J = 12.7, 3.5 Hz, H-9'b), 3.85 (3H, s, 2-
OMe), 3.81 (6H, d, J= 1.0 Hz, 2, 6-OMe), 3.67 (3H,
s, 11-OMe), 2.96 (4H, m, H-13, 14); 13C-NMR (125
MHz, CDCl3) 6: 158.8 (s, C-10), 150.5 (s, C-2), 149.7
(s, C-2', 6"), 145.5 (s, C-6), 138.5 (s, C-1'), 134.7 (s, C-
7), 134.6 (s, C-4), 132.9 (s, C-1), 130.2 (d, C-8, 12),
128.0 (s, C-4'), 114.6 (d, C-9, 11), 110.4 (d, C-5), 106.4
(d, C-3',5"), 105.9 (d, C-3), 80.1 (d, C-8"), 61.7 (t, C-
9", 56.7 (q, 2/, 6-OMe), 56.2 (q, 2-OMe), 55.4 (q, 10-
OMe), 38.5 (t, C-13),37.6 (t, C-14). LA FAZREEHRE 53¢

HRHROE — 200, HEE AP 26 9 dendrowillol A

&Y 27: HEAHIRY) (FELD; ESI-MS m/z:
151 [M—H]; 'H-NMR (500 MHz, Methanol-ds) &
9.76 (1H, s, H-7), 7.45 (1H, d, J = 1.9 Hz, H-2), 7.43
(1H, dd, J= 7.9, 1.9 Hz, H-6), 6.95 (1H, d, J= 7.9 Hz,
H-5), 3.93 (3H, s, 7-OMe); BC-NMR (125 MHz,
Methanol-ds4) 6: 193.0 (d, C-7), 154.9 (s, C-4), 149.8 (s,
C-3), 130.8 (s, C-1), 128.1 (s, C-6), 111.4 (d, C-2, 5),
56.5(q, 7-OMe). LA FAZREE 5 SOk E — 2By,
W B 27 N

&) 28: WEAMHIRY) (HEE; ESI-MS m/z:
179 [M—H]; 'H-NMR (500 MHz, Methanol-ds) J:
7.01 (2H, d, J = 8.5 Hz, H-2, 6), 6.69 (2H, d, J = 8.5
Hz, H-3, 5), 3.64 (3H, s, 4-OMe), 2.82 (2H, t, J=7.6
Hz, H-7),2.57 (2H, t,J=7.6 Hz, H-8); 3C-NMR (125
MHz, Methanol-ds) 8: 175.3 (s, C-9), 156.8 (s, C-4),
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132.7 (s, C-1), 130.2 (d, C-2, 6), 116.2 (d, C-3, 5), 51.8
(q,4-OMe), 37.0 (t, C-8), 31.1 (t, C-7). LA A% Hi%ds
5 3CifoE — 802, #E &) 28 4 dihydro-p-
cinnamic acid.

&Y 29: AEKR (FEE; ESI-MS m/z: 313
[M—H]: 'H-NMR (500 MHz, Methanol-ds) J: 7.43
(1H, d, J = 15.6 Hz, H-7), 7.11 (1H, d, J = 2.0 Hz, H-
2), 7.05 (2H, d, J = 8.4 Hz, H-2', 6'), 7.02 (1H, dd, J =
8.4, 2.0 Hz, H-6), 6.79 (1H, d, J = 8.4 Hz, H-5), 6.71
(2H, d, J = 8.4 Hz, H-3', 5"), 6.40 (1H, d, J= 15.6 Hz,
H-8), 3.87 (3H, s, 3-OMe), 3.46 (2H, t, J = 7.4 Hz, H-
1), 2.75 (2H, t, J = 7.4 Hz, H-2"); 3C-NMR (125
MHz, Methanol-ds) d: 169.2 (s, C-9), 156.9 (s, C-4"),
149.8 (s, C-4), 149.3 (s, C-3), 142.0 (d, C-7), 131.3 (s,
C-1"), 130.7 (d, C-2'), 128.2 (s, C-1), 123.2 (d, C-6),
118.7 (d, C-8), 116.4 (d, C-5), 116.2 (d, C-3"), 111.5 (d,
C-2), 56.3 (q, 3-OMe), 42.5 (t, C-1"), 35.7 (t, C-2"").
PA b AZ R E s 5 SOk 8 — 203, s e A 29
A p-hydroxyphenethyl trans-ferulate »

&Y 30: ottt (FEE; ESI-MS m/z: 137
[M—H]"; 'H-NMR (500 MHz, Methanol-ds) J: 7.85
(2H, d, J= 8.7 Hz, H-2, 6), 6.80 (2H, d, J = 8.7 Hz, H-
3,5); BC-NMR (125 MHz, Methanol-ds) 6: 170.1 (s,
COOH), 163.3 (s, C-4), 133.0 (d, C-2, 6), 122.6 (s, C-
1), 116.0 (d, C-3, 5). VA L iZHLE 5 SCHRiE —
Y, MUSENEDY) 30 AXHRIERH .

&Y 31: otk (FEE); ESI-MS m/z: 163
[M—H] ; 'H-NMR (500 MHz, Methanol-d4) 6: 7.59
(1H, d, J = 16.0 Hz, H-8), 7.44 (2H, d, J= 8.5 Hz, H-2,
6), 6.81 (2H, d, J = 8.5 Hz, H-3, 5), 6.27 (1H, d, J =
12.6 Hz, H-7); '3C-NMR (125 MHz, Methanol-d.)
146.6 (s, C-1), 131.2(d, C-2, 6), 116.9 (d, C-3, 5), 161.1
(s, C-4), 127.5 (d, C-7), 115.9 (d, C-8), 171.4 (s, C-9).
PA - A WA 5 Sk RoE — 500, MU e A9 31
R AR AR -

4 Wi

AT G KL A 8 25 95% L B FR B Th 43 B
YT 31 MBI EY), WED 5. 6. 14, 19,
24, 26, 29. 31 HIXA KRG AR ESE], K
RPRER. FE. EE. RINER. FEREE, BA
25 A MR 0 A R A R B 28
VI EZRIR, MO AR AR R S A
AP E I BRI 4 (reactive oxygen

species, ROS) /& 4 2+ HAE AL Ak i/
£ LA 3 (Mn-SOD/SIRT3) &5 S B0,

Charoenrungruang 5B} 78 K I IR R4 G4
FA 18 SR AR 18 A% 15 3 It e 240 PR O 12 1)
1. AfHEHEY T RFERN T o B BB R
AR EYE, 7R AP LIRS . W S5 0 1
YBIT 7 A A5 B I N 7715381, BB BRI 7 &
PR ARG . 2R E S IR Ry AR
TP ATE I . B U B R A A —E 1
ZiFRE AN . AL R — B T KA
AR, LG FHHE BT T 3R AL 1 RRAith

FAFR AEEHPAREEA BT R

SE R
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