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Chemical constituents from pods of Glycine max
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Abstract: Objective To investigate the chemical constituents from the pods of Glycine max. Methods The chemical constituents
were isolated by repeated silica gel chromatography, Sephadex LH-20 gel column chromatography, medium pressure column
chromatography, and semi-preparative liquid chromatography. Their structures were elucidated by chemical properties and
spectroscopic analyses. Results Fourteen compounds were identified to be 4,4’-diphenylmethane-bis (ethyl) carbamates (1),
2,6-dimethoxy-1,4-benzoquinone (2), (+)-medioresinol (3), taraxerone (4), lupenone (5), 7,3',4'-trihydroxyflavone (6), coumestrol (7),
indole-3-carboxylic acid (8), apigenin (9), phaseol (10), 7,4'-dihydroxyflavone (11), stigmasterol (12), B-sitosterol (13), and
B-daucosterol (14). Conclusion Compounds 1—S5 are obtained from the pods of G. max for the first time, and compound 6 is obtained
from this plant for the first time.
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(medioresinol, 3). Jili A Jeiififli] (taraxerone, 4).
P S MW Clupenone, 5). 7,34~ = 5% 3 w5 i
( 7,3'4'-trihydroxyflavone , 6 ) . 2% ¥ {7 4% ¥
(coumestrol, 7). 3-M|WFE (indole-3-carboxylic
acid, 8). /=% (apigenin, 9). phaseol (10).
7,4"- "3 FE W] (7,4'-dihydroxyflavone, 11). i
fig (stigmasterol, 12). B-7+Hif# (B-sitosterol, 13).
% M (B-daucosterol, 14). . fb&54 1~5
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Mzt b oy A2
1 UE5HH
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INOVA 500 i3 (L LR %2 A F], TMS A
FRDs Pl S RO (4354 (LC-20AT, SPD-20A,
HA B AT s Crg FH#% AL (250 mmX10
mm, 5 pm, F[E Kromsil A 7]); Sephadex LH-20
el (3E1E GE 4 7]); TOF-MS (FE[E Micromass
AT XTS5 W e A R GAGE
J7): EL204 HLFR-F [MERe8-460 2408 (i)
HRE AT Autopol IV HE (EEEIE KA
FD s AR g, B 28 AR A PR A
HD; R OGS RERIR (HSGFoss, AT 2RI 5
T RS ) H D s & Al AR A 7
WAL T .
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Glycine max (L.) Merr. 53,
2 RESSHE

KRG 60 kg Lehifia, KR 10 {5k Tl
LA 3 IR, BHIR 48 h, &JF 3 YRR, Hii
PRI 00 Fl B LA 25 ANV MR 5T, BT A3 D48 0
R4, 13 TRE 2.53 kg, HIEERMKKRE
I AR AR IR AT R . TSR O BE . IE T 2 X
WL, 0 RO DR IR AR, 947 TR AR )
587 g+ METR L ERAZHRY) 565 g« 1E T EAHU) 1 783
g. MR 06 A% BB A7 28 1k IR AE (638 (200~ 300
H Oy Z3 5l FH A e 1K - T T2 1 R S 17 - PR R 0k
Jit, FEFIF Sephadex LH-20 F:f i K ikl 46 w5 3L
WA (ODS) #E—Lr@Ealifh, H3Ead 1
(5mg). 2 (8mg). 3 (10mg). 4 (6mg). 5 (12
mg). 6 (7mg). 7 (11 mg). 8 (5mg). 9 (18 mg).
10 (30 mg)~ 11 (15 mg)+ 12 (17 mg)- 13 (14 mg)-
14 (17 mg).

3 H%xE

WA 1 Tot ik CREE), mp 186~188 C,
HR-EI-MS m/z: 314.126 1 [M]". 'H-NMR (500 MHz,
DMSO-ds) 6: 1.28 (6H, t, J = 10.5 Hz, -CH;), 3.31
(4H, m, -OCH,-), 3.84 (2H, s, -CH,-), 7.07 (4H, d, J =
10.5 Hz, H-2, 2/, 6, 6'), 7.30 (4H, d, J = 10.5 Hz, H-3,
3", 5,5"; C-NMR (125 MHz, DMSO-dg) 6: 155.0
(C=0), 136.9 (C-1, 1), 136.3 (C-4, 4'), 128.9 (C-2, 2/,
6, 6'), 118.9 (C-3, 3, 5, 5), 60.6 (-OCH,-), 40.2
(-CHa-), 13.7 (-CHs)o EA b3t 5 AH O SCRR AR 1 He A
— 0, WUSTEE Y 2 h 44— KT RS
% 1

) 2 B E AR CR ) . "H-NMR (500 MHz,
DMSO-ds) 6: 3.76 (6H, s, -OCH;), 5.97 (2H, s, H-3,
5); C-NMR (125 MHz, DMSO-dy) J: 176.6 (C-1),
157.7 (C-2, 6), 107.5 (C-3, 5), 187.6 (C-4), 57.0
(-OCH3). PA_E%dh b5 sCpkap i e A —5, ke
AW 2 0 2,6- = HAFE-1,4-5%0 K.

W& 3. FOIEE R AR (HEED, mp 175.0~
176.0 ‘C, ESI-MS m/z: 388 [M+H]". 10%#ilz-2
BE O R0, =SR-S B S B R, e
1EAE 2% . "TH-NMR (500 MHz, DMSO-dq) 8: 3.02
(2H, brs, H-1, 5), 3.75 (9H, s, 3', 3", 5"-OCHs),
3.74~4.12 (4H, m, H-4, 8), 4.59 (2H, brs, H-2, 6),
6.58 (1H, s, H-2", 6"), 6.73 (2H, d, J = 8.0 Hz, H-5',
6", 6.78 (1H, s, H-2'), 8.22 (1H, s, 4"-OH), 8.88 (1H,
s, 4-OH); "“C-NMR (125 MHz, DMSO-d;) J: 148.5
(C-3", 5"), 148.2 (C-3'), 146.6 (C-4"), 135.5 (C-4"),
132.9 (C-1'), 132.1 (C-1"), 119.2 (C-6'), 115.8 (C-5),
111.1 (C-2'), 104.3 (C-2", 6"), 86.0 (C-2), 85.8 (C-6),
71.7 (C-4), 71.5 (C-8), 56.6 (3", 5"-OCH;), 56.3 (3'-
OCHjy), 54.3 (C-5), 54.2 (C-1). LAl 5 SCiikeia
FA—HO, MRS 3 A IR .

EY) 4. FEERRS: & T, mp 244~246
‘C, EI-MS m/z: 424 [M]", 409, 300, 285, 204, 189,
133. '"H-NMR (500 MHz, CDCL) ¢: 0.82 (3H, s,
H-28), 0.91 (3H, s, H-29), 0.92 (3H, s, H-30), 0.96
(3H, s, H-24), 1.07 (3H, s, H-25), 1.08 (3H, s, H-26),
1.09 (3H, s, H-23), 1.14 (3H, s, H-27), 2.06 (1H, d, J =
12.8 Hz, H-5), 2.20~2.50 (1H, m, H-10), 2.50~2.70
(1H, m, H-18), 5.55 (1H, dd, J = 2.8, 8.0 Hz, H-15);
BC-NMR (125 MHz, CDCly) d: 217.7 (C-3), 157.5
(C-14), 117.1 (C-15), 55.7 (C-5), 48.8 (C-18), 48.7
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(C-9), 47.7 (C-4), 40.5 (C-19), 38.8 (C-8), 38.4 (C-1),
37.8 (C-10), 37.7 (C-13), 37.5 (C-17), 36.7 (C-16),
35.7 (C-12), 35.0 (C-7), 34.1 (C-2), 33.5 (C-29), 33.4
(C-22), 33.0 (C-21), 29.9 (C-26), 29.8 (C-28), 28.8
(C-20), 26.1 (C-23), 25.4 (C-27), 21.5 (C-24), 21.4
(C-30), 19.9 (C-6), 17.5 (C-1"), 14.8 (C-25). LA_I- % di
RGBS A 5, Mt 4 T A
i 1 o

&M s HEk R (45D, mp 168~170 C.
'H-NMR (500 MHz, CDCl3) &: 0.79 (3H, s, H-28),
0.91 (3H, s, H-25), 0.94 (3H, s, H-27), 1.04 (3H, s,
H-24), 1.06 (3H, s, H-26), 1.07 (3H, s, H-23), 1.68
(3H, s, H-30), 4.56 (1H, d, J = 1.2 Hz, H-29), 4.67
(1H, d, J = 1.2 Hz, H-29); “C-NMR (125 MHz,
CDCl;) 6: 218.1 (C-3), 150.8 (C-20), 109.4 (C-29),
54.9 (C-5), 49.8 (C-9), 48.2 (C-18), 47.9 (C-19), 47.3
(C-4), 43.0 (C-14), 42.9 (C-17), 40.8 (C-8), 40.0
(C-22), 39.6 (C-1), 38.2 (C-13), 36.9 (C-10), 35.5
(C-16), 34.1 (C-2), 33.7 (C-7), 29.9 (C-21), 27.4
(C-15), 26.7 (C-23), 25.2 (C-12), 21.6 (C-11), 21.0
(C-24), 19.7 (C-6), 19.3 (C-30), 18.0 (C-28), 16.0
(C-25), 15.8 (C-26), 14.5 (C-27). LA F¥¥is 55 SCiikik
EHA B, W e & 5 P E R

B 6: PRI AL (FEE), mp325~326.5
‘C, ESI-MS m/z: 270 [M+H]". 'H-NMR (500 MHz,
DMSO-d) d: 6.62 (1H, s, H-3), 6.90, 6.91, 6.94 (3H,
m, H-6, 8, 5'), 7.40 (2H, t, J = 8.2 Hz, H-2', 6'), 7.96
(IH, d, J = 88 Hz, H-5); “C-NMR (125 MHz,
DMSO-ds) 0: 164.6 (C-2), 103.7 (C-3), 178.8 (C-4),
126.3 (C-5), 112.7 (C-6), 163.7 (C-7), 102.1 (C-8),
158.3 (C-9), 115.7 (C-10), 122.6 (C-1"), 114.9 (C-2"),
145.6 (C-3"), 149.4 (C-4"), 115.4 (C-5"), 118.8 (C-6').
A_E Kl 5 ScikaiE A 80, Mty 6
K 7,3 4" - = SR .

WEW T A EMR K (PR, mp 385 C,
ESI-MS m/z: 268 [M+H]". 'H-NMR (500 MHz,
DMSO-dg) 6: 6.90 (1H, brs, H-4), 6.93 (1H, d, J = 8.4
Hz, H-2), 6.96 (1H, brd, J = 8.1 Hz, H-8), 7.17 (1H, d,
J =12 Hz, H-10), 7.69 (1H, d, J = 8.4 Hz, H-7), 7.85
(1H, d, J = 84 Hz, H-1); “C-NMR (125 MHz,
DMSO-dg) 6: 122.7 (C-1), 104.2 (C-2), 157.6 (C-3),
102.5 (C-4), 154.6 (C-4a), 161.2 (C-6), 103.0 (C-6a),
114.6 (C-6b), 120.6 (C-7), 113.8 (C-8), 157.0 (C-9),

98.7 (C-10), 159.5 (C-1la), 114.0 (C-11b), 161.2
(C-6), 170.0 (-COOH), 56.6 (3-OCHs). LL_F¥i#5 5
BRIRGESEA — B, MO EY T TR

&) 8: sk (FEE), mp 226~228
‘C, ESI-MS m/z: 162 [M+H]". 'H-NMR (500 MHz,
CD;0D) d: 7.20 (2H, m, H-5, 6), 7.44 (1H, d, J = 8.7
Hz, H-7), 7.98 (1H, s, H-2), 8.08 (1H, d, J = 8.7 Hz,
H-4); “C-NMR (125 MHz, CD;OD) 6: 132.4 (C-2),
107.5 (C-3), 120.7 (C-4), 122.4 (C-5), 121.2 (C-6),
111.7 (C-7), 136.9 (C-8), 126.4 (C-9), 168.1 (-COOH).
DL $de S scpk s A 8, M et 8
9 3-M5| W R

WE9: HEMAK (FED. ESI-MS m/z: 269
[M—H] . 'H-NMR (500 MHz, DMSO-ds) 6: 6.20
(1H, d, J= 1.9 Hz, H-6), 6.49 (1H, d, J = 1.9 Hz, H-8),
6.77 (1H, s, H-3), 6.93 (2H, d, J = 8.7 Hz, H-3', 5"),
7.92 (2H, d, J = 8.7 Hz, H-2', 6'), 10.38 (I1H, s,
4-0OH), 10.87 (1H, s, 7-OH), 12.95 (1H, s, 5-OH);
BC-NMR (125 MHz, DMSO-dq) 6: 164.2 (C-2), 102.8
(C-3), 181.7 (C-4), 161.4 (C-5), 98.8 (C-6), 163.7
(C-7), 93.9 (C-8), 157.3 (C-9), 103.6 (C-10), 121.1
(C-1"), 128.4 (C-2', 6'), 115.9 (C-3", 5"), 161.1 (C-4").
DL E ot ek R A 8, s et A 9

AW 10: AEEHIRESAE (G, mp 248~
250 °C, ESI-MS m/z: 336 [M~+H]". "H-NMR (500
MHz, CsDsN) 6: 3.16 (3H, s, H-5"), 3.49 (3H, s, H-4"),
5.44 (2H, d, J=17.5 Hz, H-1'), 7.20 (1H, t, J= 7.5 Hz,
H-2'), 8.76 (1H, d, J = 8.5 Hz, H-8), 8.84 (1H, d, J =
8.5 Hz, H-2), 8.97 (1H, s, H-10), 9.27 (1H, d, J = 8.5
Hz, H-7), 9.64 (1H, d, J = 8.0 Hz, H-1); “C-NMR
(125 MHz, CsDsN) d: 121.3 (C-1), 114.6 (C-2), 154.8
(C-3), 106.6 (C-4), 161.5 (C-4a), 162.0 (C-6), 104.4
(C-6a), 117.2 (C-6b), 122.9 (C-7), 116.1 (C-8), 158.4
(C-9), 100.9 (C-10), 159.8 (C-10a), 160.0 (C-11a),
106.6 (C-11b), 24.5 (C-1'), 123.8 (C-2'), 133.5 (C-3"),
19.5 (C-4"),27.1 (C-5")o LA _LZ0H 5 SCHRARIE FE A —
A, g 459 10 2y phaseol.

a1 AR (FEE), mp 314~316
‘C, ESI-MS m/z: 254 [M+H]". 'H-NMR (500 MHz,
DMSO-dq) J: 6.70 (1H, s, H-3), 6.91 (1H, dd, J = 9.0,
2.0 Hz, H-6), 6.93 (2H, d, J = 9.0 Hz, H-3', 5'), 6.96
(1H, d, J=2.0 Hz, H-8), 7.85 (1H, d, J = 9.0 Hz, H-5),
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7.90 (2H, d, J=9.0 Hz, H-2', 6'); *C-NMR (125 MHz,
DMSO-dg) 6: 162.4 (C-2), 104.4 (C-3), 176.2 (C-4),
126.4 (C-5), 114.9 (C-6), 162.9 (C-7), 102.4 (C-8),
157.4 (C-9), 115.9 (C-10), 121.7 (C-1"), 128.0 (C-2', 6'),
115.8 (C-3', 5"), 160.8 (C-4"). LA 5 SCkIiE 5
A, WA 11 7,4 I

B 12 TEOEREE S CaMEE-NED, £
TLC AEZFAR NREIF, 50 8E R Rf H5E
2 #HA. C-NMR (125 MHz, CDCL) 6: 37.4 (C-1),
31.8 (C-2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5), 121.6
(C-6), 31.9 (C-7), 32.0 (C-8), 50.3 (C-9), 36.5 (C-10),
21.2 (C-11), 39.7 (C-12), 42.4 (C-13), 56.9 (C-14),
24.4 (C-15), 29.0 (C-16), 55.9 (C-17), 12.1 (C-18),
19.5 (C-19), 40.5 (C-20), 21.1 (C-21), 138.2 (C-22),
129.3 (C-23), 51.3 (C-24), 31.8 (C-25), 19.0 (C-26),
21.2 (C-27), 25.3 (C-28), 12.3 (C-29). L\ - ¥¥ 5
kAR IEA Y, A 12 S

G 13: AR CEl ), mp 138~140 C.
10% H,SO4- LR R 2841 {7, Liebermann-Burchard
BV PHE, Molish g W 2 I . 78 o 2 ok
RS B-2r Mmoot B, L RE B X B OAT A
%5, PC-NMR (125 MHz, CDCls) d: 37.8 (C-1),
32.3 (C-2), 71.3 (C-3), 43.4 (C-4), 142.1 (C-5), 121.2
(C-6), 32.6 (C-7), 32.3 (C-8), 50.5 (C-9), 36.9
(C-10), 21.3 (C-11), 40.0 (C-12), 42.5 (C-13), 56.8
(C-14), 24.5 (C-15), 28.6 (C-16), 56.3 (C-17), 12.2
(C-18), 20.0 (C-19), 36.4 (C-20), 19.7 (C-21), 34.2
(C-22), 26.4 (C-23), 46.0 (C-24), 29.4 (C-25), 18.9
(C-26), 19.2 (C-27), 23.3 (C-28), 12.2 (C-29). LL I
Mo 5 SciraoE A8, M et A 13k
B-7% £ I

G 14: EHER R CEA7), mp 296~298 C,
Libermann-Burchard J . fH4: . Molish [z W BH .
S A6 I REMEAHIA], A AN T .
YE S 14 T E N

SE Ik
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