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Abstract: Nineteen compounds were isolated from the dichloromethane portion of the ethanol extract of
Chinese Yam (Dioscorea opposita Thunb.) peel, using various chromatographic techniques including: silica gel
column chromatography, medium-pressure liquid chromatography, Sephadex LH-20 gel column chromatography,
and preparative high-performance liquid chromatography. Based on the physicochemical properties and spectral
data, their structures were determined as follows: six phenanthrenes: 7'-hydroxybleformin E (1), 1,7-dihydroxy-5-
methoxy-9,10-dihydrophenanthrene (2), 6-methoxycoelonin (3), 6-hydroxy-2,4,7-trimethoxyphenanthrene (4), 2,7-
dihydroxy-4,6-dimethoxyphenanthrene (5), 5,7-dimethoxy-2,3-phenanthrenediol (6); three bibenzyls: dihydropino-
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sylvin (7), 2',3-dihydroxy-5-methoxybibenzyl (8), demethyl batatasin IV (9); eight diarylheptanoids: 1, 7-bis(4-
hydroxyphenyl)-1, 5-epoxy-3-hydroxyheptane (10), engelheptanoxide C (11), diosniponol A (12), (+)-hannokinol
(13), (35,55)-3,5-dihydroxy-1-(4-hydroxyphenyl)-7-(4-hydroxy-3-methoxyphenyl)heptane (14), (35,5S)-3,5-dihy-
droxy-1,7-bis(4-hydroxy-3-methoxyphenyl)heptane (15), hexahydrocurcumin (16), (55)-5-hydroxy-1-(4-hydroxy-

3-methoxyphenyl)-7-(4-hydroxyphenyl)-3-heptanone (17); other compounds: one alkaloid, feruloyltyramine (18),

and one fatty acid, octadecadienoic acid-2,3-dihydroxypropyl ester (19). Compound 1 is a new compound, whereas
the '"H NMR and “C NMR spectral signals of 2 were fully attributed. compounds 2, 11, 16—19 were isolated from
the Dioscoreaceae family for the first time, while compounds 3, 6, and 12 were the first to be reported from

D. opposita. Among these, thirteen compounds showed differential inhibitory activities against a-glucosidase.

Key words: Chinese Yam (Dioscorea opposita Thunb.) peel; chemical composition; bibenzyls; diphenylhep-

tane; a-glucosidase inhibitory activity
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Figure 1 The structures of compounds 1-19
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525.154 4) #EWTH 130N C, H,,0,, AHFIE 20, 1k
B AL AR R B HONBCGIE RS Y, 'TH NMR
(CD,0D, 400 MHz) it (£ 1) /R 10N EHEERFES,
3% 64N LI5S 5, 9.21 (1H, s, H-5),9.12 (1H, 5, H-5"),
7.10 (1H, s, H-8), 7.08 (1H, s, H-8"), 6.98 (1H, s, H-3) Al
6.95 (1H, s, H-3"); 2 XJ 4R A7 45 & IS 5 (J = 9.2 Hz):
J, 7.28 (H-9)/6.91 (H-10), 7.25 (H-9')/6.85 (H-10"). 1
b, IE RSB 3N HEILE 5 6, 4.18 (6H, s, 4,4'-OCH,),
4.05 (3H, s, 6-OCH,). ""C NMR (CD,0OD, 100 MHz)
W (GR1) HoRA 3RS T, Hoh 28 N N 0T KRR, B
8 N IE S B : 6. 160.5/160.6 (C-4/4"), 154.5/154.4 (C-2/
2"), 148.9/145.3 (C-6/6"), 146.0/146.5 (C-7/7"); 10 7
B: 5. 135.8/135.8 (C-10a/10"a), 128.5/128.1 (C-8a/8'a),
126.2/126.5 (C-4b/4'b), 116.7/116.5 (C-4a/4'a), 111.5/111.1
(C-1/1"); 10 MHUBS: 6. 127.9/128.2 (C-9/9"), 123.8/123.0
(C-10/10"), 112.4/112.5 (C-8/8'), 110.2/113.9 (C-5/5"),
99.9/99.7 (C-3/3"), VA J¢ 3 M H A FE Bk 6. 56.3 (4-OCH,),
56.1 (6-OCH,), 56.0 (4-OCH,). 7EL& %11 HMBC
P ) H-3 5 C-1/C-2/C-4/C-4a. H-5 5 C-4a/C-4b/C-6/
C-7/C-8a.H-8 5 C-4b/C-6/C-7/C-9.H-9 5 C-4b/C-8/C-
8a/C-10a. H-10 55 C-1/C-4a/C-8a/C-10a # 5%, VL K 4-
OCH, f1 6-OCH, 43 %] 5 C-4 F1 C-6 FIMI %45 5, oL Af
EZAER IO N2, 7- R H-4.6- WA IL-FE, iZHT
45 K@ i '"H-"H COSY # (H-9/H-10 /1 5%) 1 NOESY
i (4-OCHy/H-3. 6-OCH,/H-5 #H 5%) 75 2 3t — 5 5 ik
(Kl 2). [F#E, #F HMBC.'H-'"H COSY A NOESY i
EIEE 1) 255 o0t e 9 — AN EER ST
20,67 - = F2 k-4 A R EE (82). C-1 M1 C-1' Ak 2
PERAE (0, 111.5 16, 118.1) K HFRRAFAELR B, P4
e Tl C-1 5 C-1"Z I8 (1) C-C F 5 B H2 A7 D,
G BN 2,7,2,6,7- LR -4,6,4-—H
-1, 1-6FE, H 5 bleformin B X HI{LAE T 7' 4%
R EEIR 7 . #4654 109 7'-hydroxy-
bleformin E.

B2 NER R R o R H & 2 i (HR-
ESI-MS) HI#E5 T 5 T (m/z 243.102 3 [M+H]", it &
{E243.101 6) HEWT H 7> 738 C (H,0,, NEFEZ N9,

'H NMR (400 MHz, CD,0OD) i 44 H — 41 1,2,3- =B
K556, 7.72 (1H, dd, J = 8.0, 1.2 Hz), 7.00 (1H,
dd, J = 8.0, 8.0 Hz), 6.66 (1H, dd, J = 8.0, 1.2 Hz), f.7n
SRR R A1 A R0 (RO RS SRR 2H 5 1R 07 & ABC H iE &
g7 FAb, w2 AN ARG 1 5 AL S, 6.42 (1H, d,
J=22Hz),6.35(1H,d,J=2.2 Hz), | MH A, 3.80
(1H, s) F12 4~ H 2% 5, 2.72 (2H, dd, J = 8.6, 5.0 Hz),
2.62 (2H, dd, J = 8.6, 5.0 Hz). ""C NMR (100 MHz,
CD,0D) & 75 § 12 4 J5 J& ik J. 159.8, 158.2, 154.0,
143.0, 135.5, 126.7, 125.1, 120.9, 116.8, 113.6, 108.3,
99.2; 1 > FAE LT 0, 55.8 Fll 2 AN H 2605 0. 31.4, 22.2,
R A2 N, 10- -~ FIERLEY. WIE
HMBC i 7 [ /1 5% {5 5 : H-2/C-1/C-4/C-10a, H-3/C-1/
C-2/C-4/C-4a, H-4/C-2/C-4b/C-10a, H-6/C-5/C-7/C-8/C-
4b, H-8/C-6/C-7/C-9/C-4b, H-9/C-8/C-8a/C-10/C-10a/C-
4b, H-10/C-1/C-4a/C-8a/10a, 5-OCH,/C-5 (& 3). % 5E
EW 2 K N 1,7- R 3 -5- 4 3 -9,10- & FF
(1, 7-dihydroxy-5-methoxy-9, 10-dihydrophenanthrene).
2% SciFinder 4 P2 SRS R, R ILZAL &P 2& N =R
T4 37 58 ‘K J9e == Epipactis palustris (L.) Crantz f 25 #
I3 A BN Z B I (M), 242 FiT [M-15]).
'H NMR 16, 2.60 (FL0&, U4 F) Al o, 3.74 (H
AEED), K OREEIEW 2 AN REMAF L, JHi8
i PC NMR i 5 A1k &%) coelonin (2,7- — 2 5k-4-H
AEE-9,10- A FE) (M SCHIRY B LL T, BE G
N1,T- TR RS- AR R -9,10- A FE . X R PR AR i
VSR B, B 4 SCRR EG K T FHE T S, B B
FEUEYE SCRE (0 75 & S8 KRS sk, K& 4k
IR SR, T BOZ A A W) 0G5 K 55 TE AR AE AN E 1
Rk, ASCiE R 45543 1 'H NMR L °C NMRLHSQC &
HMBC i B 5, MM S € 7 E 2 K, I 58 ik
THAwmEESHMARGAE.
2 GEMITEN

Ly 245 B A A B X o R 2 R TR ) 0 P
S5 RN 2, FRPEZRT-RIERE 1C,,790.002 8 mg'mL™,
&) 2.6.7 K19 HA SIS M 1C,, 43 918 0.15
0.37.0.08 A10.69 mg-mL", H AL & 905 15059
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Figure 2 The key 'H-'"H COSY, HMBC and NOESY correlations for 1
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Figure 3 The key HMBC correlations of 2

Table 1 'H NMR (400 MHz) and "C NMR (100 MHz) data of
compounds 1 and 2 (¢ in ppm; measured in CD,0D)

. 1 2
Position 5. 5, (J in Hz) 5. 5 (Jin Hz)
1 111.5 154.0
2 154.5 113.6 6.66,dd (8.0, 1.2)
3 99.9 6.98, s 126.7 7.00, dd (8.0, 8.0)
4 160.5 120.9 7.72,dd (8.0, 1.2)
4a 116.7 135.5
4b 126.2 116.8
110.2 9.21,s 159.8
6 148.9 99.2 6.42,d(2.2)
7 146.0 158.2
8 112.4 7.10, s 108.3 6.35,d(2.2)
8a 128.5 143.0
9 127.9 7.28,d(9.2) 314 2.72,dd (8.6, 5.0)
10 123.8 6.91,d(9.2) 22.0 2.62,dd (8.6, 5.0)
10a 135.8 125.1
1 111.1
2 154.4
3 99.7 6.95,s
4 160.6
4'a 116.5
4'd 126.5
5’ 113.9 9.12,s
6’ 145.3
7 146.5
8 112.5 7.08, s
8'a 128.1
9 128.2 7.25,d(9.2)
10’ 123.0 6.85,d(9.2)
10a 135.8
4-OCH, 56.3 4.18, s
5-OCH, 558 3.80,s
6-OCH, 56.1 4.05,s
4'-OCH, 56.0 4.18,s
Table 2 IC,; of different compounds inhibiting a -glycosidase
activity. n =3, x £ s
Compound IC,/mg'mL" Compound IC,/mg'mL"
2 0.15+0.09 12 6.95+0.80
6 0.37 £0.40 13 491+0.12
7 0.08 £0.03 14 9.90 + 1.67
8 7.61 £0.26 15 12.47 +£1.48
9 0.69 + 0.04 16 11.71 £2.01
10 8.71 £ 0.54 17 8.89 +£1.32
11 1.43+0.42 Acarbose 0.002 8 +0.000 5
LI ER S

1D 12D NMR fi Bruker AVANCE-III (400 MHz)
R G LIRS I 5 (DY H 1 be o b, A 22 A4r
% 0 Hl ppm 7, {8 [F Bruker /A 7). H VA €2 154X
(MPLC, Grace, 3 [H); £ 4k il % 3% 4% (Puri Master-

7000, bR AR A BR 2 | ); i e SoR A
A (e, HA); il £ 1% 4 (Shiseido Capceellpak
C18, 250 mm x 20 mm); Sephadex LH-20 (25~100 pm,
EH RS EIT HEF], £ EH); YMC gel ODS-AQ (50 um,
YMC A R, HAY); MCI gel CHP20P (75~150 pm,
=FENFAR A A, HA), HZ iR (100~200 H,
200~300 H, & SN T 43)); )2 E T Kbl %
A 2 JZHT HSGF254 R AR (W & VL AR TF KA IR
AR, w AR B ) HRE (Dikma, (R, 5
&), 2 ENTH R B =& FF e HEE (94,
R HEENTH OB Ol & e R (Tok gk,
i A SRR A IR A R T B R AR 1L 2 B E R
A T B2 IR AR, I e IR B R 2 0]k JE 2 T 4
TE N E Hi Bl ¥ Dioscorea opposita Thunb. [f] T iR
2, SEAEFR A (No.SYP 2021040201) {445 F L
= 245 K R 2 LR

1 R#BSSE

TP R EL AR 1L 24 1 8.20 kg, #HE, FH 95% L EE
FIRA BRI =R (3x70 L), W45 5 1523 F 1.0 kg.
HH SRR E MG S 2 581 100~200 HEE
JBE SRR (101 BERE, IR A & b SR
TN F AL

TEP RN 33.8 g 5 1 A5 100~200 H R
PEFE G, 2RERE (200~300 H) A i, Al - 28R 2
g (5:1~0:1) A A EE 4R kAT e i, TLC A, &
FEME A 5y, B3 4445 (Fr. 1~Fr. 4).

Fr. 1 3591231 g, &R & 1% 7 A v k- — 50 e -
FEE (5:5:1) VMR Je R F B e A e I . L3R 13
AN S) (Fr. 1-1~Fr. 1-4). Fr. 1-33541 1.1 g, &40
FHEE (35% S -7K 5 FE YR, 19 21465 7 (50 mg,
t, = 45.0 min) f18 (632 mg, t, = 50.0 min). Fr. 1-4 31}
370.0 mg, £ H i # 45 54453 216 54 4 (200 mg) .

Fr.2 30t 15.14 ¢ 52 5= ODS #: 4 )5, BAET
rh ) &, 4 R /K (307~ 1:0) Bh B PE B, 3L3k75
10N % (Fr. 2-1~Fr. 2-10). Fr.2-33&it 1.6 g, 511%
B RS, BT 20 53 E AR A, &
FMTE- 208 S8 (20 1) S5 BEVRIN T, T 28 ) 4 U
HE (35%~60% &M —7K B FE BE I 30 min), 15246 &)
5 (10 mg, ¢, = 12.2 min). 11 (10 mg, #, = 7.1 min). 13
(23 mg, #, = 6.1 min). 14 (20 mg, #, = 6.4 min) Al 18
(30mg, £, = 12.5min). FZ[FFERI /%M Fr. 2-4 (500.0 mg)
H1 Fr. 2-8 (390.0 mg) 45> HIRAHLE1 (30 mg, ¢, =
14.5 min). 12 (35 mg, t, = 7.6 min). 15 (45 mg, ¢, =
6.6 min). 16 (110 mg, ¢, = 8.8 min) 1 17 (45 mg, ¢, =
8.5 min).
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Fr. 33511 6.3 ¢ 5 1 5 &1 ODS #: 4% 5, LA T
JE il &4, 4 EE-/K (3:7~1:0) BBV, 3E3k75
4N 9) (Fr. 3-1~Fr. 3-4). Fr. 3-2 351 100 mg, 4
WA B (35% LG -KEEEEBEM) 5 2 &4 3
(10 mg, £, = 18.0 min) A1 2 (30 mg, #, = 20.0 min).
Fr. 3-4 3£11 700.0 mg, & HEE & 45 &4 15 2L &40 6
(400 mg). Fr. 3-5 L3t 100 mg, 28 i) £ W AH €0 1% B BF
Velbi, ZHE-7K (35:65~95:5), 14L& 19 (10 mg,
t, =32.0 min),

Fr. 4371 1.84 g VR & 157 A i k- — U H e - HH
B (5:501) e bR W It IR AT e it . 3L 3R15 44>
Y14y (Fr. 4-1~Fr. 4-4). Fr. 4-3 3£+ 200 mg, £ %
FHEE (35%~60% £ 7K B B e i 30 min), 15 24k
A9 (45 mg, t, = 8.8 min) A110 (50 mg, #, = 6.8 min).
2 SEHEE

7'-Hydroxybleformin E (1) N7 45 K . HR-ESI-
MS m/z: 525.153 4 [M+H]" (i1 54A C, H,,0,", 525.154 4);
IR (KBr): 3297.2936.2 848.1 731.1 585.1 4631 445,
1201.1 135 cm™; "H NMR Al *C NMR %45 W% 1.

1, 7-Dihydroxy-5-methoxy-9, 10-dihydrophenanthrene
(2) NEEEEK A . HR-ESI-MS m/z243.102 3 [M+H]", (it
HAEC,H,,0,",243.101 6); IR (KBr): 3 261.2 980.2 839,
2434.1593.1452.1325.1310.1 1571 064,796 cm’;
'H NMR F1"°C NMR $(#5 W% 1.

6-Methoxycoelonin (3) N A K K . HR-ESI-MS
m/z: 273.111 4 [M+H]" (it 518 C,;H,,0,", 273.112 1);
'H NMR (400 MHz, CD,0D) §,;: 7.84 (1H, s, H-4), 6.63
(1H, s, H-1), 6.41 (1H, d, J = 2.3 Hz, H-6), 6.31 (1H, d,
J = 2.3 Hz, H-8), 3.85 (6H, s, 4,6-OCH,), 2.65 (4H, m,
H-9, 10); "C NMR (100 MHz, CD,0OD) §.: 159.0 (C-5),
157.6 (C-7), 146.6 (C-3), 145.2 (C-2), 141.9 (C-8a),
132.2 (C-10a), 126.1 (C-4a), 116.8 (C-4b), 115.3 (C-1),
113.6 (C-4), 108.5 (C-8), 99.4 (C-6), 56.6 (3-OCH,), 56.0
(5-OCH,), 32.0 (C-9), 30.2 (C-10). I % ¥ 5 kIR
JE ) 6-methoxycoelonin"'— 3, #iZ% 1k & ¥ 2 N 6-
methoxycoelonin,

6-Hydroxy-2,4, 7-trimethoxyphenanthrene (4) N £
¥ K . HR-ESI-MS m/z: 285.113 3 [M+H]" (it H 18
C,,H,,0,", 285.112 1); '"H NMR (400 MHz, CDCL,) 4,
9.12 (1H, s, H-5), 7.60 (1H, d, J = 8.7 Hz, H-9), 7.50
(1H, d, J = 8.8 Hz, H-10), 7.18 (1H, s, H-8), 6.86 (1H, d,
J = 2.5 Hz, H-1), 6.73 (1H, d, J = 2.5 Hz, H-3), 4.07
(3H, s, 7-OCH,), 4.00 (3H, s, 4-OCH,), 3.94 (3H, s, 2-
OCH,); "C NMR (100 MHz, CDCL,) d.: 159.6 (C-2),
157.6 (C-4), 145.5 (C-7), 145.1 (C-6), 134.8 (C-10a),

127.6 (C-4b), 126.9 (C-8a), 125.7 (C-9), 124.9 (C-10),
115.5 (C-4a), 112.2 (C-5), 107.6 (C-1), 101.1 (C-8), 98.9
(C-3), 55.8 (7-OCH,), 55.6 (4-OCH,), 55.4 (2-OCH,).
W FHE 5 SCHR ik 38 1 6-hydroxy-2, 4, 7-trimethoxy-
phenanthrene!"” — 2, #1Z 46 & ¥ 54 %€ v 6-hydroxy-2.4,
7-trimethoxyphenanthrene.
2,7-Dihydroxy-4,6-dimethoxyphenanthrene (5) ik
KE 8 K o HR-ESI-MS m/z: 271.096 6 [M+H]" (it 5
f C,H,.0,", 271.096 5); '"H NMR (400 MHz, CD,0D)
5,: 8.97 (1H, s, H-5), 7.53 (1H, d, J = 8.7 Hz, H-9), 7.35
(1H, d, J = 8.8 Hz, H-10), 7.24 (1H, d, J = 5.6 Hz, H-8),
6.79 (1H, d,J=2.4 Hz, H-1), 6.71 (1H, d,J = 2.3 Hz, H-3),
4.06 (3H, s, 4-OCH,), 3.96 (3H, s, 6-OCH,); "C NMR
(100 MHz, CD,0D) 6, 160.9 (C-4), 157.4 (C-2), 147.8
(C-6), 146.9 (C-7), 136.5 (C-10a), 128.5 (C-8a), 127.9
(C-9), 126.9 (C-4b), 125.1 (C-10), 115.5 (C-4a), 113.7
(C-8), 109.4 (C-5), 105.4 (C-1), 99.8 (C-3), 56.1 (6-
OCH,), 55.9 (4-OCH,). % 1% %4 5 SCHR 4k 38 19 2,7-
dihydroxy-4, 6-dimethoxyphenanthrene!™ — £, # 1% 1t
AW € N 2,7-dihydroxy-4,6-dimethoxyphenanthrene
5,7-Dimethoxy-2,3-phenanthrenediol (6) A VR £ &
¥ K . HR-ESI-MS m/z: 271.096 7 [M+H]" (it 5 1
C,H,;0,", 271.096 5); '"H NMR (400 MHz, CD,0D) 6,
8.99 (1H, s, H-4), 7.47 (1H, d, J = 8.7 Hz, H-9), 7.39
(1H, d, J = 8.8 Hz, H-10), 7.16 (1H, s, H-1), 6.85 (1H, d,
J=2.5Hz, H-8), 6.71 (1H, d, J = 2.5 Hz, H-6), 4.04 (3H,
s, 4-OCH,), 3.87 (3H, s, 6-OCH,); "C NMR (100 MHz,
CD,0D) d,: 160.6 (C-5), 158.7 (C-7), 146.6 (C-2), 145.5
(C-3), 136.0 (C-8a), 128.4 (C-10a), 128.3 (C-10), 126.1
(C-9), 125.3 (C-4a), 116.6 (C-4), 113.7 (C-1), 112.7 (C-
4b), 102.3 (C-8), 99.6 (C-6), 55.9 (7-OCH,), 55.7 (5-
OCH,). ik £ 5 STk 4 i 19 5, 7-dimethoxy-2, 3-
phenanthrenediol'— %, #1Z AL & W #i 7€ N 5,7-dime-
thoxy-2,3-phenanthrenediol.
Dihydropinosylvin (7) N 4% 545 K . HR-ESI-MS
m/z: 215.106 5 [M+H]" (it 5 {8 C,,H,,0,", 215.106 7);
'"H NMR (400 MHz, CD,OD) ¢,: 7.24 (2H, m, H-3',5"),
7.14 3H, m, H-2',4',6'), 6.14 (2H, s, H-2,6), 6.09 (1H, s,
H-4) 2.85 (2H, m, H-a), 2.72 (2H, m, H-a'); "C NMR
(100 MHz, CD,0D) 6 159.4 (C-3,5), 145.4 (C-1), 143.2
(C-1",129.5 (C-2",6"), 129.3 (C-3',5"), 126.8 (C-4"), 108.0
(C-2, 6), 101.2 (C-4), 39.3 (C-a), 38.9 (C-a"). il ¥IE
5 SRR IE F dihydropinosylvin— £, HiZ b & ¥
%€ A dihydropinosylvin.
2'3-Dihydroxy-5-methoxybibenzyl (8) AEZ A .
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HR-ESI-MS m/z: 245.118 0 [M+H]" (it %1 C ;H,,0,",
245.117 2); '"H NMR (400 MHz, CD,0D) 6,;: 6.99 (2H,
m, H-4',6"), 6.75 (1H, dd, J = 8.4, 0.9 Hz, H-3"), 6.70
(1H, td, J = 7.4, 1.1 Hz, H-5"), 6.28 (1H, s, H-2), 6.25
(1H, s, H-6), 6.18 (1H, t, J= 2.2 Hz, H-4), 3.69 (3H, s, 5-
OCH,), 2.83 (2H, m, H-a), 2.75 (2H, m, H-a"); “C NMR
(100 MHz, CD,0D) d.: 162.1 (C-5), 159.2 (C-3), 156.3
(C-2"), 146.2 (C-1), 131.2 (C-6'), 129.4 (C-1"), 128.0 (C-
4"), 120.4 (C-3"), 115.8 (C-5"), 109.1 (C-6), 106.5 (C-2),
99.8 (C-4), 55.5 (5-OCH,), 37.4 (C-a), 33.6 (C-a). Wi
B 5 SCHRIRIE 1 2',3-dihydroxy-5-methoxybibenzyl ™!
— 3, MOZ AL A P 2 N 2, 3-dihydroxy-5-methoxy-
bibenzyl,

Demethyl batatasin 1V (9) N AE ) K . HR-
ESI-MS m/z: 231.101 7 [M+H]" (it & {4 C H,0;",
231.101 6); '"H NMR (400 MHz, CD,0D) 6,;: 6.98 (2H,
m, H-4',6"), 6.75 (1H, d, J = 7.7 Hz, H-3"), 6.71 (1H, td,
J =174, 1.1 Hz, H-5"), 6.20 (2H, d, J = 1.9 Hz, H-2,6),
6.10 (1H, d, J = 1.7 Hz, H-4), 2.82 (2H, m, H-a), 2.70
(2H, m, H-a’); °C NMR (100 MHz, CD,0D) 4.: 159.2
(C-3,5), 156.2 (C-2"), 146.2 (C-1), 131.1 (C-6"), 129.5
(C-17), 127.9 (C-4"), 120.5 (C-3"), 115.8 (C-5"), 108.1 (C-
2,6), 101.0 (C-4), 37.4 (C-a), 33.6 (C-a'). W it¥ a5
SCHR I ) demethyl batatasin IV — 2", #iZ L &4
1 72 A demethyl batatasin IV .

1,7-bis(4-hydroxyphenyl)-1,5-epoxy-3-hydroxyhep-
tane (10) AAE K K . HR-ESI-MS m/z: 315.159 3 [M+
H]" (it 514 C,,H,,0,", 315.159 1); '"H NMR (400 MHz,
CD,0D) §,;: 7.20 (2H, d, J = 8.5 Hz, H-2",6"), 6.99 (2H,
d, J= 8.4 Hz, H-3",5"), 6.77 (1H, d, J = 8.2 Hz, H-2",6"),
6.68 (1H, dd, J = 8.4, 1.0 Hz, H-3",5"), 4.25 (1H, d, J =
11.4 Hz, H-1), 3.83 (1H, m, H-3), 3.44 (1H, s, H-5), 2.64
(2H, m, H-7), 2.07 (1H, m, H-28), 1.95 (1H, m, H-4p),
1.85 (1H, td, J = 13.9, 8.2 Hz, H-6), 1.72 (1H, td, J =
12.6, 7.9 Hz, H-6), 1.43 (1H, dd, J = 23.5, 11.5 Hz, H-
2a), 1.24 (1H, dd, J = 23.3, 11.3 Hz, H-4a); "C NMR
(100 MHz, CD,0OD) d.: 157.9 (C-4"), 156.3 (C-4"), 134.6
(C-1"), 1342 (C-1"), 130.4 (C-2",6"), 128.6 (C-2,6"),
116.1 (C-3",5"), 116.0 (C-3',5"), 78.7 (C-1), 76.3 (C-5),
69.0 (C-3), 43.6 (C-2), 41.8 (C-4), 39.3 (C-6), 31.9 (C-7).
VS E P 5 SCER #E 1Y 1,7-bis(4-hydroxyphenyl)-1,5-
epoxy-3-hydroxyheptane!™"”' — 3, M & W) i 2 A
1,7-bis(4-hydroxyphenyl)-1,5-epoxy-3-hydroxyheptane.

Engelheptanoxide C (11) AfE A . HR-ESI-MS
m/z: 345.169 8 [M+H]" (i1 5 {8 C,H,,0,", 345.169 7);

'H NMR (400 MHz, CD,0D) 6,;: 7.00 (2H, d, J = 8.4 Hz,
H-2",6"), 6.97 (1H, d, J = 1.5 Hz, H-2"), 6.77 (1H, dd,
J = 8.1, 1.8 Hz, H-6"), 6.77 (1H, d, J = 8.1 Hz, H-5"),
6.68 (2H,d,J=8.4Hz, H-3",5"),4.26 (1H,d,J=11.3 Hz,
H-1), 3.86 (3H, s, OCH,-3"), 3.82 (1H, m, H-3), 3.44 (1H,
m, H-5), 2.65 (2H, m, H-7), 2.09 (1H, m, H-24), 1.96 (1H,
m, H-48), 1.86 (1H, dt, J = 13.8, 6.8 Hz, H-6), 1.74 (1H,
ddd, J=16.7, 8.8, 4.3 Hz, H-6), 1.43 (1H, m, H-2a), 1.24
(1H, m, H-4a); "C NMR (100 MHz, CD,0OD) 6.: 156.4
(C-4"), 148.2 (C-3"), 147.0 (C-4"), 135.3 (C-1"), 134.2
(C-1"),130.4(C-2",6"),120.0(C-6"),116.1(C-3",5"),115.9
(C-5"), 111.1 (C-2"), 78.9 (C-1), 76.4 (C-5), 69.0 (C-3),
56.4 (OCH,-3"), 43.7 (C-2), 41.8 (C-4), 39.2 (C-6), 31.8
(C-7). PUEHHE 5 SCRRHRIE ) engelheptanoxide CPV—
3, Mozt & Y7 € 4 engelheptanoxide Co

Diosniponol A (12) A £5 (443 K . HR-ESI-MS
m/z: 375.179 9 [M+H]" (it & 14 C,,H,,0,", 375.180 2);
'H NMR (400 MHz, CD,0OD) d,: 6.96 (1H, d,J= 1.3 Hz,
H-2'), 6.82 (1H, dd, J = 8.2, 1.5 Hz, H-6'), 6.77 (1H, d,
J = 8.1 Hz, H-5"), 6.74 (1H, d, J = 1.5 Hz, H-2"), 6.70
(1H, d, J = 8.0 Hz, H-5"), 6.61 (1H, dd, J = 8.0, 1.6 Hz,
H-6"),4.24 (1H, d,J=10.3 Hz, H-1), 3.85 (3H, s, OCH.,-
3", 3.82 (1H, m, H-3), 3.77 (3H, s, OCH,-3"), 3.43 (1H,
m, H-5), 2.65 (2H, m, H-7), 2.09 (1H, m, H-24), 1.96 (1H,
m, H-48), 1.86 (1H, dt, J = 13.8, 6.8 Hz, H-6), 1.75 (1H,
m, H-6), 1.43 (1H, dd, J=23.4, 11.5 Hz, H-2a), 1.24 (1H,
dd,J=23.2, 11.4 Hz, H-40); "C NMR (100 MHz, CD,0OD)
J.: 148.8 (C-3"), 148.8 (C-3"), 147.0 (C-4"), 145.4 (C-4"),
135.4 (C-1), 135.0 (C-1"), 121.8 (C-6"), 120.0 (C-6"),
116.1 (C-5"), 115.9 (C-5'), 113.2 (C-2"), 111.1 (C-2"),
78.9 (C-1), 76.3 (C-5), 69.0 (C-3), 56.4 (OCH,-3"), 56.3
(OCH,-3"), 43.7 (C-2), 41.8 (C-4), 39.1 (C-6), 32.3 (C-
7)o WIS 5 SCHRHRE (1) diosniponol AP — 34, Hii%
164 Wt 52 A diosniponol A .

(+)-Hannokinol (13) 4 4% 4 # K . HR-ESI-MS
m/z: 317.174 6 [M+H]" (7 & 14 C,,H,;0,", 317.174 7);
'H NMR (400 MHz, CD,0OD) §,;: 7.00 (4H, d, J = 8.5 Hz,
H-2',6',2",6"), 6.69 (4H, dd, J = 8.2, 1.7 Hz, H-3",5",3",
5"),3.82 (2H, dd, J=11.7, 5.8 Hz, H-3, 5), 2.66 (2H, m,
H-1), 2.54 (2H, m, H-7), 1.68 (4H, m, H-2, 6), 1.54 (2H,
t, J = 6.1 Hz, H-4); "C NMR (100 MHz, CD,0OD) 6.
156.3 (C-4',4"), 134.5 (C-1',1"), 130.3 (C-2',2"), 116.1
(C-5',5"), 68.7 (C-1), 45.6 (C-5), 41.4 (C-3), 32.1 (C-7).
PSR IE 5 SCERIRIE 1Y (+)-hannokinol ™' — F(, #iZ AL
B W 7€ N (+)-hannokinol .
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(3S,58)-3, 5-Dihydroxy-1- (4-hydroxyphenyl) -7- (4-
hydroxy-3-methoxyphenyl)heptane (14) AR B R &K
HR-ESI-MS m/z: 347.185 6 [M+H]" (it % 14 C,,H,,0,",
347.185 3); 'H NMR (400 MHz, CD,0OD) 6,,: 7.00 (2H,
d, J= 8.4 Hz, H-2',6'), 6.76 (1H, brs, H-2"), 6.69 (3H,
m, H-3",5",5"), 6.62 (1H, dd, J = 8.0, 1.8 Hz, H-6"), 3.82
(2H, m, H-3,5), 3.81 (3H, s, OCH,-3"), 2.67 (2H, m, H-1),
2.55 (2H, m, H-7), 1.69 (4H, m, H-2,6), 1.54 (2H, t, J =
6.0 Hz, H-4); "C NMR (100 MHz, CD,0D) 6.: 156.3
(C-4"), 148.8 (C-3"), 145.4 (C-4"), 135.3 (C-1"), 134.5
(C-1"), 130.3 (C-2',6"), 121.8 (C-6"), 116.1 (C-3",5',5"),
113.2 (C-2"), 68.7 (C-3,5), 56.3 (OCH,-3"), 45.6 (C-4),
41.4 (C-6), 41.3 (C-2), 32.6 (C-1), 32.1 (C-7). V%L
W 5 CERIRIE 1 (3S,58)-3, 5-dihydroxy-1-(4-hydroxy-
phenyl)-7-(4-hydroxy-3-methoxyphenyl)heptane™— £,
WOz G Pt E N (3S,58)-3,5-dihydroxy-1-(4-hydroxy-
phenyl)-7-(4-hydroxy-3-methoxyphenyl)heptane ,

(3S,55)-3,5-Hihydroxy-1,7-bis(4-hydroxy-3-methoxy-
phenyl)heptane (15) M i & ¥ K o HR-ESI-MS m/z:
377.196 1 [M+H]" (iH51E C, H,,0,",377.195 9); '"H NMR
(400 MHz, CD,0OD) ¢,;: 6.76 (2H, d, J= 1.5 Hz, H-2",2"),
6.69 (2H, d, J = 8.0 Hz, H-5',5"), 6.62 (2H, dd, J = 8.0,
1.5 Hz, H-6',6"), 3.82 (8H, m, H-3,5, OCH,-3",3"), 2.67
(2H, m, H-1p, H-7p), 2.56 (2H, m, H-1a, H-7a), 1.70
(4H, m, H-2,6), 1.56 (2H, t, J = 6.0 Hz, H-4); "C NMR
(100 MHz, CD,0OD) 6..: 148.8 (C-3',3"), 145.4 (C-4',4"),
135.2 (C-1',1"), 121.8 (C-6',6"), 116.1 (C-5",5"), 113.2
(C-2',2"), 68.7 (C-3,5), 56.3 (OCH,;-3",3"), 45.7 (C-4),
41.4(C-2,6),32.6 (C-1,7). PibHd 5 SCHRIRIE 1T (38,
5S)-3,5-dihydroxy-1, 7-bis(4-hydroxy-3-methoxyphenyl)
heptane™ — 2, #1% 1k & ¥ 1 & N (3S,5S)-3,5-dihy-
droxy-1,7-bis(4-hydroxy-3-methoxyphenyl)heptane

Hexahydrocurcumin (16) 4 %% L fy K . HR-ESI-
MS m/z: 375.180 1 [M+H]" (71518 C,,H,,0,’, 375.180 2);
'H NMR (400 MHz, CD,0OD) §,;: 6.74 (2H, d, J = 2.3 Hz,
H-2',2"), 6.70 (2H, d, J = 8.0 Hz, H-5'), 6.68 (2H, dd,
J=28.0, 1.5 Hz, H-5"), 6.60 (2H, dd, /= 7.9, 2.1 Hz, H-
6',6"), 4.01 (1H, m, H-5), 3.81 (3H, s, OCH,-3"), 3.79
(3H, s, OCH,;-3"), 2.79~2.46 (8H, m, H-1,2,4,7), 1.68
(2H, m, H-6); "C NMR (100 MHz, CD,0OD) §.: 211.9
(C-3), 148.8 (C-3"), 148.8 (C-3"), 145.7 (C-4"), 145.5 (C-
4", 134.8 (C-1"), 134.0 (C-1"), 121.8 (C-6"), 121.7 (C-
6'), 116.1 (C-5"), 116.1 (C-5"), 113.1 (C-2"), 113.0 (C-
2"), 68.2 (C-5), 56.3 (OCH,-3',3"), 51.2 (C-4), 46.3 (C-
2), 40.4 (C-6), 32.4 (C-7), 30.2 (C-1). JiEH s 5 ik

% 1E f¥) hexahydrocurcumin™ — £, #MiZAL S Hi 2 N
hexahydrocurcumin.

(58)-5-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)-7-
(4-hydroxyphenyl)-3-heptanone (17) AKE 8 K . HR-
ESI-MS m/z: 345.170 0 [M+H]" (i & 14 C,H,,0,",
345.169 7); '"H NMR (400 MHz, CD,0D) 6,,: 6.98 (2H,
d, J = 8.3 Hz, H-2",6"), 6.75 (1H, d, J = 2.3 Hz, H-5"),
6.69 (3H, m, H-2',3",5"), 6.60 (2H, m, H-6"), 4.02 (1H,
m, H-5), 3.81 (3H, s, OCH,-3"), 2.44~2.81 (8H, m, H-1,
2,4,7), 1.67 (2H, m, H-6); "C NMR (100 MHz, CD,OD)
0t 211.9 (C-3), 156.6 (C-4"), 148.8 (C-3'), 145.7 (C-4"),
134.9 (C-1"), 134.1 (C-1"), 130.3 (C-2",6"), 121.8 (C-
6'), 116.1 (C-5"), 116.1 (C-3",5"), 113.1 (C-2"), 68.2 (C-
5), 56.3 (OCH,-3"), 51.2 (C-4), 46.3 (C-2), 40.4 (C-6),
32.4 (C-7),30.2 (C-1)o i EHE 5 SCERIRIE 1) (55)-5-
hydroxy-1- (4-hydroxy-3-methoxyphenyl)-7- (4-hydroxy-
phenyl)-3-heptanone®'— £, #Z A & V) 2 H(55)-5-
hydroxy-1- (4-hydroxy-3-methoxyphenyl)-7- (4-hydroxy-
phenyl)-3-heptanone.

Feruloyltyramine (18) A% A4 K. HR-ESI-MS
m/z: 314.139 8 [M+H]" (1151l C (H,)NO,", 314.138 7);
'H NMR (400 MHz, CD,OD) 6,;: 7.44 (2H, d, J= 15.7 Hz,
H-7"), 7.09 (1H, s, H-2"), 7.04 (1H, d, J = 8.3 Hz, H-2,6),
7.00 (1H, m, H-6"), 6.79 (1H, d, J = 8.1 Hz, H-5'), 6.72
(1H, d, J = 8.4 Hz, H-3,5), 6.41 (1H, d, J = 15.7 Hz, H-
8), 3.85 (3H, s, OCH,-3"), 3.46 (2H, t, J = 7.3 Hz, H-8),
2.74 (2H,t,J = 7.3 Hz, H-7); "C NMR (100 MHz, CD,0D)
0ot 169.2 (C-9'), 156.8 (C-4), 149.7 (C-4"), 149.2 (C-3"),
142.0 (C-7"), 131.3 (C-1), 130.7 (C-2, 6), 128.2 (C-1"),
123.2 (C-6'), 118.7 (C-8'), 116.5 (C-5'), 116.3 (C-3, 5),
111.5 (C-2"), 56.4 (OCH,-3"), 42.9 (C-8), 35.7 (C-7). ¥
T A 5 SRR AR GE 1) feruloyltyramine™” — £, #1% 4k
& W 72 N feruloyltyramine .

Octadecadienoic acid-2,3-dihydroxypropyl ester (19)
NEER A . HR-ESI-MS m/z: 355.282 1 [M+H]" (15
8 C,,H,,0,", 355.284 3); 'H NMR (400 MHz, CD,OD)
Oy 5.43~5.26 (4H, m, H-9,10",12,13"), 4.15 (1H, dd,
J =114, 44 Hz, H-1p), 4.06 (1H, dd, J = 11.4, 6.2 Hz,
H-1a), 3.85~3.78 (1H, m, H-3a), 3.55 (1H, dd, J = 5.6,
1.6 Hz, H-3p), 2.78 (2H, t,J = 6.2 Hz, H-11"), 2.35 (2H, t,
J=17.4Hz, H-2"),2.07 (4H, q, J = 6.6 Hz, H-8',14"), 1.62
(2H, m, H-3"), 1.42~1.24 (14H, m, H-4'~7',15'~17"),
0.91 (3H, t, J = 6.9 Hz, 18’-CH,); "C NMR (100 MHz,
CD,0D) 6.: 175.4 (C-1"), 130.9 (C-9'), 130.9 (C-13"),
129.1 (C-10"), 129.0 (C-12"), 71.1 (C-2), 66.5 (C-3), 64.1



3756

2% %4/ Acta Pharmaceutica Sinica 2025, 60(12): 3749-3757

(C-1), 34.9 (C-2"), 32.7 (C-7"), 30.7 (C-15"), 30.5 (C-6"),
30.3 (C-5"), 30.2 (C-4"), 30.2 (C-3"), 28.2 (C-8',14"), 26.5
(C-11"), 26.0 (C-16"), 23.6 (C-17"), 14.5 (C-18"). LA L%
5 SCHRPS O R AR — B, WOZ Ak & W0 2 N octadeca-
dienoic acid-2,3-dihydroxypropyl ester.
3 EMMR

226 RPN )5 v K ) PNPG VE T & Bk M1 24
B Hp a3 B T R I B AR Y P I o T R G S
PE. ECH 0.1 mol-L”! PBS.0.5 U-mL" -7 % ¥ £ B 1%
# 2.5 mmol-L"' PNPG ¥ ¥ » 0.2 mol-L"' Na,CO, % 1E:
LA S 10% DMSO ¥

WRURAE 96 FLAR 710 N PBS. 10% DMSO %« A
T ¥R P A it B 4 24 40 0 o= 260 B R I S $2 50, 7E
37 CCHMEIR B FR A TP B 15 min. 285, ZEGAIL
BN 20 uL PNPG (2.5 mmol-L™), #8541, BN 37 °C
BIE IR 5% 3248 85 3% 15 mine. & Ja, £ NFLP A
0.2 mol-L™ Bk FR A 1A ¥ 80 pL 5% 1k )5 7, {fi FH b AN 7E
405 nm Kb 5 WG E (4) . i@ it GraphPad Prism
9.0 A T 5 & H B IF AT Gk 20 e L T A A
VT BT TR - 6 260 B T T PR 4 ) 2 R 2R % =
(1= A i) / (A=A )] ¥ 100%

{EE STHR: MRARA SR —1E &, 3T & A
SCEMIRR RS XK REUSCER A i S BRI SR L [ 4 BT A O

S AR A B GH SR T — 5 W SRR A
Vo A SO, 7 T A MR 92 S e

FUFENSE: FTAT 15 5275 WA AR A A 25 R
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