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A pair of new diarylheptanoid enantiomers from bulbils of
Dioscorea opposite Thunb.
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Abstract: Nine compounds were isolated and identified as (+)-diosniponol G (1), neo-olivil (2), isolariciresinol
(3), bombasin (4), isoschaftoside (5), saponarin (6), apigenin 6-C-a-L-arabinopyranosyl-7-O-f-D-glucopyranoside
(7), 2-hydroxy-3,5,7-trimethoxy-9,10-dihydrophenanthrene (8), and albibrissinoside B (9) from bulbils of Dioscorea
opposite Thunb. by multiple column chromatographic methods including Diaion HP-20, MCI gel CHP-20, and
Sephadex LH-20. Compound 1 was a new pair of diarylheptanoid enantiomers, and the other compounds were
isolated from D. opposite for the first time. The a-glucosidase inhibitory activities of the isolates were screened,
and no compound exhibited significantly inhibitory activity against a -glucosidase at the concentration of 100
pmol-L".
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397.162 7) Wi 2 MG M) 735 2N C, H, O, ANHLFI
FE9. 'HNMR A B A 1,3,4- Z BRI ER B
Af55 [0, 6.96 (1H, d, J = 1.8 Hz, H-2"), 6.81 (1H, dd,
J=18.1, 1.8 Hz, H-6"), 6.77 (1H, d, J = 1.7 Hz, H-2"),
6.76 (1H, d, J = 8.1 Hz, H-5"), 6.69 (1H, d, J = 8.0 Hz,
H-5"), 6.63 (1H, dd, J = 8.0, 1.7 Hz, H-6")], 3 M % 4K
LA (55 [0, 459 (1H, d, J = 10.7 Hz, H-1), 4.11

(1H, dd, J=10.1, 5.1 Hz, H-5), 4.07 (1H, m, H-3)] 1%
ANHEEEE S [0, 3.85 (3H, s, 3-OCH,), 3.79 (3H, s,
3"-OCH,)]. "C NMR i o &R 21 Mk fE 5, o o,
148.9 (C-3"), 148.8 (C-3"), 147.1 (C-4"), 145.6 (C-4"),
135.4 (C-1"), 134.8 (C-1") A X H B ZEWAE 5 6,
121.8 (C-6"), 120.2 (C-6"), 116.1 (C-5"), 115.9 (C-5"),
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Figure 1  Structures of compounds 1-9
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Figure 3 Experimental and calculated ECD spectra of (+)-1 and
(-1
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TEZ5H, Wl 9 H % &b, L IRCR k2 (1L 245 )
WAr A . AR, Ewi b B A R s A
Fee I E FH, LA AT Be 5 b R g Tk UL I - 3- S/ R
F g B (PI3K/Akt) {5 58 I 4l 2 11 1 2 IR 1R
fig 1B (PTP1B) FRi&A K, M 70 B 15 2| i) FE K L i
R A At B R IR R e i RN 1 2R
i S5 5 e AXOBE PR K B 2% I L R AFRRE £ I 41 2 K
S, Bt R 5 2R PR S5 K ST, o R i R B B
SRS, o= 2 B T I T TR T OB RS I B LR S
—, i) o~ T 2 B EF S P, BRFH 1 2 05 K R D A
R DT 9320 /0N g o 460 T R PRI B ML, R HE BB AE . TR

Table 1 'H NMR (500 MHz) and >C NMR (125 MHz) data of
compound 1 (CD,0D) and diosniponol A ((CD,),CO)

No. 1 Diosniponol A
J, (Jin Hz) O o, (Jin Hz) O

1 4.59,d (10.7) 72.1 4.28,dd (11.0, 2.0) 78.2
2a 2.08, m 44.1 2.10,dddd (12.0,4.0,2.0,2.0) 445
2b 1.48, m 1.38,ddd (11.0, 11.0, 11.0)
3 4.07, m 65.2 3.85,m 68.5
4a 1.90, m 38.8 1.96,dddd (12.0, 4.0,2.0,2.0) 42.2
4b 1.65, m 1.20, ddd (12.0, 11.0, 11.0)
5 4.11, m 74.4 3.44,dddd (11.0, 8.0,4.5,2.0) 75.6
6a 222, m 342 1.84,m 39.1
6b 1.74, m 1.76, m
Ta 2.62, m 33.0 2.69, m 32.1
7b 2.55,m 2.63, m
I 1354 135.7
2! 6.96, d (1.8) 111.1 7.08,d (2.0) 110.6
3’ 148.8 148.1
4 147.1 146.6
5’ 6.76,d (8.1) 115.9 6.78,d (8.5) 115.4
6 6.81,dd (8.1, 1.8) 120.2 6.85,dd (8.5, 2.0) 119.5
1" 134.8 134.5
2" 6.77,d (1.7) 113.3 6.79,d(2.0) 112.9
3" 148.9 148.2
4" 145.6 145.5
5" 6.69, d (8.0) 116.1 6.71,d (8.0) 115.6
6" 6.63,dd (8.0,1.7) 121.8 6.64, dd (8.0, 2.0) 121.6
3'-OCH, 3.85,s 56.4 3.84,s 56.3
3"-OCH, 3.79,s 56.3 3.79,s 56.2
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Thermo EVO 300 % 7 )% 1% 4 F1 Thermo Nicolet IS 10
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HEAYFT Avance TTT 500 #% % L PR (48 [ A7 & v 2 ),
EYELA N-1100 2 Jie #% 7% KA (i % B A IR A
A ); FEUEEE I LCS0 - il £ FOR A ik A (b g8k
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B AT
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F]); Toyopearl HW-40C ( H 2% < # 24 &]); T (160~
200 H 200~300 H, 7 &4 T A F); €k 2l B g
(REEV AR TAH R AR, kgl 28 (% E
TEDIA A &); Mol Bl . — S P . R Olg. o
(REEE TR THBRA R 3O i i 1 71 b4
BIRAARRR L, BT R IR AN [ b g — &0 b - R i
ANFE B 28R 2.1 2 % 2K, B 2 it S a5
T A5 1 R IR - LI = 1220100,

FRTT 201743 HRBAW A L, i
24 K 2 o W B R 5 5 N W RHE Y 95 Dioscorea
opposita IR F R
1 RIS SE

WERT 60 kg, )5, FH 50% AR (240 L) 421
Tl R FE B IR, A R BOR, Wk R ik 45, 19 2R B
(7.2 kg). FHIR B H K MR 2)5& 24K FE, 4 Diaion HP-
20 AL BB IR AT 2 B8, AR 7K L 10%+20%30%
40%+50%-60%-70% L BELE M, )2 AR, A FEAH
[ 205, 153 8 M 41 4> Fr. 1~8. Fr.4 (15.1 g) &
MCI gel CHP-20 A1 43 &, K H 7K L 10%+20% 30%
40%-50%-60% - 80% 100% F BE Ve it )2 (7 45K,
G A E2H 5y, 5 8] 4 A F L4 Fr. 4-1~4-4. Fr.4-4
(3.1 g) & ODS H: 43 &, K K H 10%-20%30% 40%
50%-60%-80% - 100% HI I 3t Jit, )= (i A iR, & 9F
A A 453, 73 3] 6 4~ F i 43 Fr. 4-4-1~4-4-6, Fr.4-4-6
(64.9 mg) £l £ = AR AR 24k (HF BE-7K 32:68) 15
F &9 (13.7 mg, £, = 17.5 min). Fr.6 (40.1 g) &
Sephadex LH-20 ¥ 43 &, 1K X H 10%+30%+50%-70% -
100% B 35 0, 7 = 03 A iR, & JF A [|] 4053, 19 31
AT Fr. 6-1~6-4, Fr. 6-3 (362.2 mg) £ Toyopearl
HW-40C #4735, FH 30% H B 5e it 15 3 3 A1 4> Fr.
6-3-1~6-3-3. Fr. 6-3-2 (119.3 mg) £l £ 1 R A
afifl (I EE-7K 73:37) 13 24L& 5 (9.6 mg, £, = 15.5
min)~ 6 (11.3 mg, 7, = 19.9 min) 17 (6.5 mg, 7, = 22.3
min). Fr.8 (11.8 g) kAL 70 &, Kk — & -
FFEE 100:0.80:20.60:40.40:60.0: 100 B ik, v 2
ERR, A A FE 5, 232 11N F R4 Fr. 8-1~8-
11. Fr.8-4 (1.8 g) %4 Sephadex LH-20 #%:7» B, & /X
10%+30%-70%- 100% H BE VL, # 2 iR R, & JF
AR RN 5, 3 2] 6 AT 77 Fr. 8-4-1~8-4-6. Fr. 8-4-3
(130.2 mg) 28 Y- il 2 =g RO AR 44 (FEE-7K 44:56) 153
FIL &2 (4.2 mg, t, = 18.2 min).3 (3.3 mg, £, = 21.3
min) 14 (2.7 mg, #, = 22.6 min). Fr. 8-4-4 (48.9 mg)
28 2P 1) % RO A 24k (R EE-K 53:47) BB &Y
8 (4.6 mg, t, = 19.4 min). Fr. 8-4-5 (87.5 mg) & -1l &
OB AR AL (P EE-7K 48:52) 5 2L &1 (3.4 mg,

t, =26.8 min). 1h&%) 14 CHIRALPAK® IC FPEFEHF
A3 E] (+)-1 (1.5 mg) AT (-)-1 (1.6 mg).
2 BUHE

WA N IR E A, T FEE. UV (MeOH)
A0 209, 227, 280 nm; IR (iTR) v, : 3 339, 1 645,
1517, 1019, 683 cm™; HR-ESI-MS m/z 397.162 5 [M+
Na]" (7F 5 1E 397.162 7), 4 T N C, H, O, A1
5 9; "H A1PC NMR %4 W2 1; (+)-1 [a]f) +2.0 (¢
0.15, MeOH), ECD (MeOH) 4__ (de): 202 (+2.2), 231
(=25.6), 280 nm (=2.6); (-)-1 [a]?® - 2.1 (¢ 0.15, MeOH),
ECD (MeOH) 4, (de): 231 (+20.7), 280 nm (+1.9).

&Y 2 8 A G T E R K, ESI-MS m/z 377.2
[M+H]", 4> ¥ 2UA C, H,,0,, AMLAE A 9. 'H NMR
(500 MHz, CD,0D) §,, 7.02 (2H, br. s, H-2, 2), 6.86
(2H, d, J = 8.0 Hz, H-6, 6'), 6.78 (2H, d, J = 8.0 Hz, H-
5,5, 4.92 (2H, d, J = 7.1 Hz, H-7, 7"), 3.87 (6H, s, 3,
3-OCH,), 3.69 (2H, dd, J = 11.0 Hz, H-9a, 9'a), 3.60
(2H, dd, J = 11.0, 3.4 Hz, H-9b, 9'b), 2.31 (2H, m, H-8,
8"); "C NMR (125 MHz, CD,0OD) 6. 134.9 (C-1, 1"),
111.2 (C-2,2'), 149.1 (C-3, 3"), 147.4 (C-4, 4), 116.0 (C-
5,5"), 120.5 (C-6, 6"), 84.4 (C-7,7"), 55.4 (C-8, 8"), 61.8
(C-9,9"), 56.4 (3, 3'-OCH,). X & SCRRU 0 d, % € i%
k&M neo-olivil .

EY 3 8 A G T E R K, ESI-MS m/z 361.2
[M+H]", 4> T XU~ C, H,,0,, AMLAIE A 9. 'H NMR
(500 MHz, CD,0D) 6, 6.73 (1H, d, J = 8.0 Hz, H-5"),
6.67 (1H, d, J = 1.9 Hz, H-2"), 6.65 (1H, s, H-2), 6.61
(1H, dd, J = 8.0, 1.8 Hz, H-6"), 6.17 (1H, s, H-5), 3.80
(3H, s, 3'-OCH,), 3.80 (1H, overlap, H-7"), 3.77 (3H,
s, 3-OCH,), 3.70 (1H, dd, J = 10.9, 4.8 Hz, H-9a), 3.65
(1H, overlap, H-9b), 3.65 (1H, overlap, H-9'a), 3.39 (1H,
dd, J = 11.3, 4.0 Hz, H-9'b), 2.77 (2H, d, J = 7.7 Hz,
H-7), 1.99 (1H, m, H-8), 1.75 (1H, m, H-8'); "C NMR
(125 MHz, CD,0OD) d,. 129.0 (C-1), 112.4 (C-2), 147.2
(C-3), 145.3 (C-4), 117.4 (C-5), 134.2 (C-6), 33.6 (C-7),
40.0 (C-8), 65.9 (C-9), 138.6 (C-1"), 113.8 (C-2"), 149.0
(C-3"), 146.0 (C-4"), 116.0 (C-5"), 123.2 (C-6'), 48.1
(C-7"), 48.0 (C-8'), 62.2 (C-9'), 56.3 (3-OCH,), 56.4
(3-OCH,). X HESCEREOHHE, %58 %A &1 S T
VN[

&4 v A EJ0E Tk K, ESI-MS m/z 345.1
[M+H]", 43738 C,,H,,0,, AHLAIEE N 10, 'H NMR
(500 MHz, CD,0D) ¢, 7.63 (1H, d, J = 1.4 Hz, H-6"),
7.54 (1H, d, J = 1.4 Hz, H-2"), 6.94 (1H, d, J = 1.8 Hz,
H-2), 6.82 (1H, d, J= 8.2, 1.8 Hz, H-6), 6.77 (1H, d, J =
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8.2 Hz, H-5), 5.63 (1H, d, J = 6.4 Hz, H-7), 3.91 (3H, s,
3'-OCH,), 3.85 (2H, m, H-9), 3.81 (3H, s, 3-OCH,), 3.57
(1H, dd, J = 12.2, 6.1 Hz, H-8), 2.56 (3H, s, H-8');
“C NMR (125 MHz, CD,0D) &, 133.8 (C-1), 110.6
(C-2), 149.1 (C-3), 147.7 (C-4), 116.2 (C-5), 119.8 (C-6),
90.4 (C-7), 54.6 (C-8), 64.6 (C-9), 132.1 (C-1"), 113.7
(C-2"), 145.6 (C-3"), 154.5 (C-4"), 130.4 (C-5"), 120.5
(C-6'), 199.3 (C-7"), 26.5 (C-8"), 56.4 (3-OCH,), 56.7
(3'-OCH,). XHESCHR® s, 2558 12 &40 bombasin.

W& 5 MR BT E TR R, ESI-MS m/z 587.1
[M+Na]", 5 F 3N C, H,0,,, AAEE A 13, 'HNMR
(500 MHz, DMSO-d,) J, 13.80 (1H, br. s, 5-OH), 8.23
(2H, d, J = 8.2 Hz, H-2", 6), 6.91 (2H, d, J = 8.2 Hz, H-
3', 5"), 6.84 (1H, s, H-3); "C NMR (125MHz, DMSO-
d) 5. 161.2 (C-2), 102.2 (C-3), 182.3 (C-4), 161.2 (C-
5), 109.1 (C-6), 164.1 (C-7), 104.9 (C-8), 155.1 (C-9),
102.2 (C-10), 121.1 (C-1"), 129.5 (C-2', 6"), 116.0 (C-3',
5"), 158.3 (C-4"), 74.8 (C-1"), 74.6 (C-2"), 71.1 (C-3"),
68.5 (C-4"), 68.3 (C-5"), 73.7 (C-1"), 69.4 (C-2"), 79.2
(C-3"), 69.1 (C-4™), 80.5 (C-5™), 60.8 (C-6"). X &
BRPE I, S 2 e N R E S .

&1 6 ik 55 (T E T K R, ESI-MS m/z 617.1
[M+Na]", 7 F3 N C,,H,,0,,, AMFE A 13, 'HNMR
(500 MHz, DMSO-d,) 6, 7.96 (2H, d, J = 7.5 Hz, H-2',
6'), 6.94 (2H, d, J = 7.5 Hz, H-3', 5"), 6.89 (1H, s, H-8),
6.87 (1H, s, H-3), 4.97 (1H, d, J = 6.5 Hz, H-1"), 4.72
(1H, d, J=9.7 Hz, H-1"); "C NMR (125 MHz, DMSO-
d) 5. 164.4 (C-2), 103.2 (C-3), 182.3 (C-4), 159.5 (C-
5), 110.7 (C-6), 162.6 (C-7), 93.9 (C-8), 156.6 (C-9),
105.0 (C-10), 120.8 (C-1"), 128.8 (C-2', 6"), 116.3 (C-3',
5, 161.1 (C-4"), 74.0 (C-1"), 71.0 (C-2"), 77.4 (C-3"),
69.7 (C-4"), 81.1 (C-5"), 60.5 (C-6"), 101.4 (C-1"), 72.8
(C-2"), 75.9 (C-3"), 69.8 (C-4™), 79.1 (C-5™), 60.8 (C-
6")o X HESCERHE, Kw AN BRI .

W& T NIRRT BT E TR R, ESI-MS m/z 587.1
[M+Na]", 737N C, H,,0,,, NMEFE R 13. 'HNMR
(500 MHz, DMSO-d,) 6,, 7.94 (2H, d, J = 8.0 Hz, H-2,
6'), 6.93 (2H, d, J = 8.0 Hz, H-3', 5'), 6.88 (1H, s, H-8),
6.87 (1H, s, H-3), 4.83 (1H, d, J = 6.4 Hz, H-1"), 4.36
(1H, d, J = 8.9 Hz, H-1"); “C NMR (125 MHz, DMSO-
d) 6. 164.5 (C-2), 103.2 (C-3), 182.4 (C-4), 159.6 (C-
5), 111.4 (C-6), 163.3(C-7), 95.0 (C-8), 156.6 (C-9), 105.3
(C-10), 120.8 (C-1"), 128.8 (C-2', 6'), 116.4 (C-3', 5"),
162.1 (C-4"), 73.6 (C-1"), 68.2 (C-2"), 75.2 (C-3"), 69.3
(C-4"), 70.5 (C-5"), 102.7 (C-1™), 73.7 (C-2™), 77.6 (C-

3™, 70.1 (C-4™), 75.4 (C-5"), 61.0 (C-6"). iHit 5
BRE0 MR, BE 2B YN T E R -6-C-a-L-B hi fH
W -7-0-p-D-781 % BETT -

&Y 8 v A (5 G sE T ¥y K, ESI-MS m/z 309.1
[M+Na]*, 4> F 3~ C,,H,,0,, NMEFE N9, 'HNMR
(500 MHz, CD,0D) d,, 7.76 (1H, s, H-4), 6.76 (1H, s, H-
1), 6.48 (1H, d, J = 2.4 Hz, H-6), 6.43 (1H, d, J= 2.4 Hz,
H-8), 3.85 (3H, s, 7-OCH,), 3.84 (3H, s, 3-OCH,), 3.79
(3H, s, 5-OCH,), 2.68 (2H, m, H-9), 2.62 (2H, m, H-10);
“C NMR (125 MHz, CD,0OD) 6. 112.0 (C-1), 144.9 (C-
2), 146.8 (C-3), 116.0 (C-4), 127.0 (C-4a), 117.7 (C-4b),
160.4 (C-5), 98.6 (C-6), 159.1 (C-7), 106.3 (C-8), 142.1
(C-8a), 32.3 (C-9), 30.4 (C-10), 130.9 (C-10a), 55.7 (3
or 5-OCH,), 55.3 (5 or 3-OCH,), 55.6 (7-OCH,). *}tt
SCHRP U, W% 1A A )N 2-hydroxy-3,5,7-trime-
thoxy-9,10-dihydrophenanthrene.

W& 9 v A BTG E B # K, ESI-MS m/z 637.2
[M+Na]’, 773 C,,H,,0,,, AMEFIEH 11, '"HNMR
(500 MHz, DMSO-d,) d,, 7.19 (2H, s, H-2", 6™), 6.62
(1H, d, J = 2.6 Hz, H-2), 6.47 (1H, d, J = 8.6 Hz, H-5),
6.35 (1H, dd, J = 8.6, 2.6 Hz, H-6), 5.42 (1H, s, H-1"),
4.72 (1H, d, J = 7.4 Hz, H-1"), 3.79 (6H, s, 3", 5"-OCH,),
3.66 (3H, s, 3-OCH,); "C NMR (125 MHz, DMSO-d,)
d. 150.6 (C-1), 102.3 (C-2), 147.9 (C-3), 141.5 (C-4),
115.3 (C-5), 107.9 (C-6), 100.2 (C-1"), 76.2 (C-2"), 77.1
(C-3"), 70.5 (C-4"), 77.0 (C-5"), 60.9 (C-6"), 108.7 (C-1"),
77.3 (C-2"), 77.7 (C-3"), 74.1 (C-4"), 67.6 (C-5"), 119.4
(C-1™), 107.4 (C-2", 6™), 147.7 (C-3", 5™), 141.0 (C-4"),
165.5 (C-7"), 55.5 (3-OCH,), 56.3 (3", 5"-OCH,). *J Lt
SCRRPCERE, B4 2 Z AL SN albibrissinoside B
3 ECDit®

(H)-1 A1 (=)-1 #4248 %K H GMMX B R 47,
% MMFF94 7137, g & % %8 S keal'mol '« 11344
%R % B2 s P18 (DFT) 7E @B97XD/def2-TZVP 7K
R, CLHEE A VE A BEAT J U0 . B BUR 22 8 0
A EEAF R T 1% R 5, B FH 5 I 25 B2 32 ek 38 (TD-
DFT) % ©wB97XD/def2-TZVP /K ¥ F #k47 ECD & 7
. 5 J5 K FH SpecDis v1.70.1 B4 40,& i 50 & 3, If
55068 B XS L
4 o-BEEEEEHISEMIFIE

i HR A SI 06 =5 2 T AT 721 - 26 T A 1
TN E 7, LARTRBE (acarbose) A FH P X} &, il
TP AL S VDR o 181 4 W T 1l 1 400 A1 3 12

{E& TTEk: o Z NI ST S a3 e SR SCIES ;) 3



HZ NI R R A TR B Xt A

3151

B TSP 3 B AT AR IR0 ST A0 5 W A O 0 5 )
R FRAEX AL & VB H 7y 8 RN 2 kg 4 5 SR i — e B
e e i A DY I, DTSR AR S AN B, XS
HEAT B [ FE R o

FE A A 1EH B WBA MR PR .
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