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Studies on chemical constituents from roots of Pterospermum heterophyllum
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Abstract: Objective To study the chemical constituents from the roots of Pterospermum heterophyllum. Methods The chemical
constituents were isolated and purified by chromatographic techniques, and their structures were identified by physicochemical
characteristics and spectroscopic analyses. Results Twelve compounds were isolated from the 95% EtOH extract in the roots of P,
heterophyllum and were identified as scopolin (1), 2, 6-dimethoxy-4-hydroxyphenol-1-O-B-D-glucopyranoside (2), 3-methoxy-4-
hydroxyphenol-1-O-B-D-glucopyranoside (3), 4-hydroxy-2-methoxyphenol-1-O-B-D-glucopyranoside (4), methylarbutin (5), (+)-
lyoniresinol-3a-O-f-D-glucopyranoside (6), (—)-lyoniresinol-3a-O-3-D-glucopyranoside (7), (—)-lyoniresinol-2a-O-B-D-glucopyranoside
(8), (—)-isolariciresinol-6-O-B-D-glucopyranoside (9), (—)-8, 8'-dimethoxy-1-O-(B-D-glucopyranosyl)secoisolariciresinol (10), (+)-3-
oxo-a-ionyl-O-B-D-glucopyranoside (11), and roseoside (12). Conclusion Compounds 1—11 are isolated from the plants in
Pterospermum Schreber for the first time.

Key words: Pterospermum heterophyllum Hance; scopolin; 2, 6-dimethoxy-4-hydroxyphenol-1-O-B-D-glucopyranoside; (—)-lyoniresinol-
2a-0-B-D-glucopyranoside; methylarbutin
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UM BTG TE, 1Cso 4 3.84 pg/mL; ZoArihik. iR
TG A U 8 A B 7KV TR K LB B B I 70
30% & I UG I 8 3 % 45 i HCT-8 40 e« AT
Bel-7402 4i/iid. 5% BGC823 4l Fifilifz A549 4
JE R A A RSP, ICso 735004 3.68. 3.64, 1.51
1 2.40 ng/mL. A58 AE AT TAE M SR 1P,
AR 2508 TR 1 PR R AT 20 0 1 1 K LB B T
30% L BFUE IS 23 AL 27 > BEAT RIS, 2 4593
12 MEEY), 3 %E N R (scopolin, 1),
2, 6- A k-4-32 558 - 1-O-B-D- N e 3 4 B 17
(2, 6-dimethoxy-4-hydroxyphenol-1-O-B-D-glucopyra-
noside, 2). 3-FI4AE-4-F2 -2} -1-O-B-D-ME I 7]
% #E 1  ( 3-methoxy-4-hydroxyphenol-1-O-B-D-
glucopyranoside, 3). 4-F23E-2-H 4 F-2KE-1-0-B-
D-TIL W 7] %5 B (4-hydroxy-2-methoxyphenol-1-O-
B-D-glucopyranoside,4 ) H A& JL 1 (methylarbutin,
5). (+)- 78 Jl AR B B3 -30-O-B-D- ML WG 7 25 B+
[(+)-lyoniresinol-3a-O-B-D-glucopyranoside, 6]. (—)-
P R A6 B 1y -30-0-B-D- 1L W 4 %45 B 17 [(-)-
lyoniresinol-3a-O-B-D-glucopyranoside, 7]+ (—)-Fi kit
A W IR 9 -20-0-B-D- nit W A OB A [(—)-
lyoniresinol-2a-0O-B-D-glucopyranoside, 8]+ (—)-7+7%
KA B IR W -6-O-B-D- WL W 7 %5 BE 1 [(—)-
isolariciresinol-6-O-B-D-glucopyranoside, 9]. (-)-8,
8- I k- TT 34 5t v P A 485 JTi 1953 -1- O-B-D- Lk e 7
ZIHEF [(—)-8, 8-dimethoxy-1-O-(B-D-glucopyranosyl)
secoisolariciresinol , 10]. (+)-3-oxo-a-ionyl-O-B-D-
glucopyranoside (11). roseoside (12). HH{L&W)
1~11 4 15 RONZ B o A3 5.
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J )5 Jasco P—2000 Polarimeter (Perkin-Elmer343
HEVEA)s Inova 500 AL MR (3£ Varian
/N#]); Agilent 1100 Series LC/MSD Trap—SL %4 it
AL (£ Agilent 2] ); Agilent 1260 % 5 2% v AH
A (SEIE Agilent A ] . AR (200~300
H) R RO GF254 4 Bilgveib 1) 7~
s HPD-100 AL PHA i (Il Abig M B T4
/3 #]); Grace Allsphere ODS-2 (250 mm X 10 mm,
5um) % ODS ik s SAHEER (A4 Alltech 1~

Bulk Sorbent High Capacity C;3#4; Sephadex LH-20
(Jij ¥t Pharmacia 2 #]); BT IR A& 104 2 dr 2k
B kAl
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JROAT 0 53 15, PR - /KB FE e, 5 21 6 AN 41493 a~
f; 077 a i HPLC #3359 3 (9 mg); 4l
4% ¢ i) Sephadex LH-20 JEicAE: (it o 25, S 1)i-H
i (10 1) PR, FHEN HPLC &S 2MEY) 6
(24 mg)+ 7(63 mg). 10 (10 mg); 414> fifiik HPLC
& EIEHS RGP 4 (6 mg). 5 (6 mg). FE
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& 1: KA. ESI-MS m/z: 377 [M+
Na]".'H-NMR (500 MHz, CD;0D) d: 7.83 (1H, d, J =
9.0 Hz, H-4), 7.14 (1H, s, H-5), 7.12 (1H, s, H-8), 6.24
(1H, d, J = 9.0 Hz, H-3), 5.01 (1H, d, J = 7.5 Hz,
H-1'), 3.85 (3H, s, -OCH3), 3.84 (1H, brd, J = 12.0 Hz,
H-6'a), 3.65 (1H, d, J = 12.0, 5.5 Hz, H-6'b), 3.42~
3.50 (3H, m, H-2", 3, 5), 3.35 (1H, t, J = 9.0 Hz,
H-4"); "“C-NMR (125 MHz, CD;0D) §: 163.8 (C-2),
114.8 (C-3), 145.9 (C-4), 111.0 (C-5), 148.6 (C-6),
152.0 (C-7), 105.5 (C-8), 151.0 (C-9), 139.5 (C-10),
102.3 (C-1), 75.0 (C-2'), 78.1 (C-3"), 71.5 (C-4"), 78.7
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(C-5"), 62.7 (C-6'), 57.4 (6-OCHz). LA I ¥l 5 3k
B IEA 0, MRS 1 N Y.

e 2. KA. ESI-MS m/z: 355 [M+
Na]*. 'H-NMR (500 MHz, CD;0OD) &: 6.07 (2H, s,
H-3, 5), 4.61 (1H, d, J = 7.0 Hz, H-1'), 3.73 (6H, s, 2,
6-OCH;);: "C-NMR (125 MHz, CD;OD) J: 129.9
(C-1), 155.1 (C-2), 94.8 (C-3), 156.3 (C-4), 94.8
(C-5), 155.1 (C-6), 106.5 (C-1'), 76.0 (C-2'), 78.1
(C-3"), 71.6 (C-4"), 78.6 (C-5'), 62.9 (C-6), 57.1 (2,
6-OCHs)o DL - %¥ls 5 ekt s A —sM,
EWEY) 2 N 2, 6- A SE-4-FR 2K )-1-0-B-D-
EL PR 367 26 B 1 o

& 3. KA. ESI-MS m/z: 325 [M+
Na]". "H-NMR (500 MHz, CD;0D) 6: 6.74 (1H, d, J =
2.0 Hz, H-2), 6.63 (1H, d, J = 9.0 Hz, H-5), 6.53 (1H,
dd, J = 9.0, 2.0 Hz, H-6), 4.68 (1H, d, J = 7.0 Hz,
H-1'), 3.84 (1H, brd, J = 12.0 Hz, H-6'a), 3.62 (1H,
dd, J = 12.0, 6.0 Hz, H-6'b), 3.77 (3H, s, 3-OCHa);
BC-NMR (125 MHz, CD;0D) ¢: 152.8 (C-1), 103.7
(C-2), 1492 (C-3), 142.9 (C-4), 115.9 (C-5), 109.9
(C-6), 103.7 (C-1), 75.0 (C-2'), 78.2 (C-3"), 71.5
(C-4"), 78.0 (C-5"), 62.6 (C-6), 56.3 (3-OCH3). LA I-
Mot 5 SCiREREA S, W et A 3 0k 3-
FH 48 5 -4- - 3 - 1 - O-B-D- NI Ity 17 2 B

th&WY 4: LOKAK. ESI-MS m/z: 325 [M+
Na]".'H-NMR (500 MHz, CD;0D) 6: 6.96 (1H, d, J =
9.0 Hz, H-6), 6.41 (1H, d, J = 2.5 Hz, H-3), 6.24 (1H,
dd, J = 9.0, 2.5 Hz, H-5), 4.60 (1H, d, J = 7.5 Hz,
H-1'), 3.75 (3H, s, 2-OCH;); "“C-NMR (125 MHz,
CD;OD) d: 141.3 (C-1), 1523 (C-2), 104.6 (C-3),
155.3 (C-4), 107.9 (C-5), 120.8 (C-6), 102.1 (C-1"),
75.4 (C-2"), 78.1 (C-3"), 71.7 (C-4"), 78.4 (C-5"), 62.9
(C-6"), 56.8 (2-OCH;). L 3l 5 kIR F A —
HP, MRS 4 N 4RI TR JE SR -1-
O-B-D-NHE g 1 250 1

th&W 5. LOKAK. ESI-MS m/z: 309 [M+
Na]".'"H-NMR (500 MHz, CD;0D) d: 6.99 (2H, d, J =
9.0 Hz, H-2, 6), 6.77 (2H, d, J = 9.0 Hz, H-3, 5), 4.71
(1H, d, J= 7.5 Hz, H-1"), 3.82 (1H, brd, J = 12.0 Hz,
H-6'a), 3.64 (1H, dd, J = 12.0, 5.0 Hz, H-6'b), 3.69
(3H, s, 4-OCH;); "“C-NMR (125 MHz, CD;0D) 6:
1532 (C-1), 119.2 (C-2, 6), 115.4 (C-3, 5), 156.6
(C-4), 103.5 (C-1"), 75.0 (C-2'), 78.1 (C-3"), 71.4

(C-4"), 78.0 (C-5"), 62.6 (C-6"), 56.0 (4-OCH3). LA_I
Hod 5 SCmrAE A S, et s
SERERAY.

EY) 6: LKA, mp 178~179 °C . ESI-MS
milz: 605 [M+Na]". [a]B+9.5 (¢ 0.04, MeOH).
'H-NMR (500 MHz, CD;0OD) &: 6.52 (1H, s, H-8),
6.37 (2H, s, H-2, H-6"), 4.36 (1H, d, J = 6.0 Hz, H-4),
422 (1H, d, J = 7.5 Hz, H-1"), 3.84 (1H, dd, J = 10.0,
6.0 Hz, H-3a), 3.81 (1H, brd, J = 11.0 Hz, H-6"a),
3.80 (3H, s, 7-OCHs), 3.69 (6H, s, 3’, 5'-OCH3), 3.59
(2H, dd, J = 11.0, 5.0 Hz, H-6"b, H-2a), 3.48 (1H, dd,
J=11.0, 7.0 Hz, H-2a), 3.39 (1H, dd, J= 9.5, 3.5 Hz,
H-3a), 3.28 (3H, s, 5-OCH3), 2.66 (1H, dd, J = 15.0,
4.0 Hz, H-1a), 2.56 (1H, dd, J = 15.0, 12.0 Hz, H-1b),
2.02 (1H, m, H-3), 1.65 (1H, m, H-2); '*C-NMR (125
MHz, CD;0OD) 6: 34.2 (C-1), 40.9 (C-2), 47.1 (C-3),
43.1 (C-4), 147.9 (C-5), 139.7 (C-6), 148.9 (C-7),
108.1 (C-8), 130.5 (C-9), 126.7 (C-10), 134.7 (C-1"),
107.2 (C-2', 6), 149.3 (C-3', 5), 139.7 (C-4'), 66.5
(C-20), 71.7 (C-3w), 60.4 (5-OCHj), 57.1 (3, 5'-
OCH;), 56.9 (7-OCHj), 105.1 (C-17), 75.5 (C-2"),
78.5 (C-3"), 72.0 (C-4"), 78.3 (C-5"), 63.1 (C-6"). LI
EH S Sk A 8, s et A 6
(+)- B A IR -3 01-O-B-D- ML e 1 28 B

e 7. Kk A, ESI-MS m/z: 605 [M+
Na]". [a]® —46.4 (¢ 0.07, MeOH). 'H-NMR (500
MHz, CD;0D) 8: 6.52 (1H, s, H-8), 6.35 (2H, s, H-2',
H-6"), 4.16 (1H, d, J = 6.5 Hz, H-4), 4.07 (1H, d, J =
8.0 Hz, H-1"), 3.80 (1H, overlapped, H-3a), 3.79 (3H,
s, 7-OCHs), 3.78 (1H, brd, J = 12.0 Hz, H-6"a), 3.69
(6H, s, 3', 5'-OCH3), 3.62 (1H, dd, J = 12.0, 5.5 Hz,
H-6"b), 3.52~3.56 (3H, m, H-2a, 3a), 3.26 (3H, s,
5-OCHj3), 2.61 (2H, m, H-1), 2.07 (1H, m, H-3), 1.62
(1H, m, H-2); "C-NMR (125 MHz, CD;0D) 6: 34.1
(C-1), 41.5 (C-2), 46.9 (C-3), 43.5 (C-4), 147.8 (C-5),
139.8 (C-6), 149.0 (C-7), 108.0 (C-8), 130.5 (C-9),
126.5 (C-10), 134.9 (C-1"), 107.3 (C-2', 6'), 149.3
(C-3', 5'), 139.2 (C-4'), 66.5 (C-2a), 71.8 (C-3a), 60.4
(5-OCH3), 57.2 (3', 5-OCHs3), 56.9 (7-OCHs), 104.6
(C-1"), 75.4 (C-2"), 78.5 (C-3"), 72.2 (C-4"), 78.3
(C-5"), 63.0 (C-6")o L =% 5 SCiffi S A5,
WS B T A (5)-FERAK IR -30-0-B-D-Tilk
W 3] 4 BT
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tE 8: Ktk K. ESI-MS m/z: 605 [M+
Na]™. [0]3-56.7 (¢ 0.03, MeOH). 'H-NMR (500
MHz, CD;0D) ¢: 6.52 (1H, s, H-8), 6.33 (2H, s, H-2',
H-6'), 4.24 (1H, brd, J = 6.0 Hz, H-4), 420 (1H, d, J =
8.0 Hz, H-1"), 3.88 (1H, dd, J = 10.0, 6.0 Hz, H-2a),
3.80 (3H, s, 7-OCH3), 3.78 (1H, brd, J = 12.0 Hz,
H-6"a), 3.68 (6H, s, 3/, 5'-OCHs), 3.60 (1H, dd, J =
12.0, 5.0 Hz, H-6"b), 3.52 (1H, m, H-2a), 3.48 (2H,
m, H-3a), 3.26 (3H, s, 5-OCH3), 3.20~3.29 (3H, m,
H-3",4",5"),3.11 (1H, t, J = 8.0 Hz, H-2"), 2.73 (1H,
brd, J = 14.0 Hz, H-1a), 2.52 (1H, dd, J = 12.0, 14.0
Hz, H-1b), 1.83 (1H, m, H-3), 1.78 (1H, m, H-2);
BC-NMR (125 MHz, CD;OD) ¢: 34.4 (C-1), 38.5
(C-2), 50.4 (C-3), 43.1 (C-4), 148.0 (C-5), 139.9
(C-6), 148.9 (C-7), 108.0 (C-8), 130.3 (C-9), 126.8
(C-10), 134.8 (C-1"), 107.2 (C-2', 6'), 149.3 (C-3', 5"),
139.2 (C-4'), 75.2 (C-3a), 63.5 (C-20), 104.9 (C-1"),
60.2 (5-OCH3), 56.8 (7-OCHs), 57.1 (3, 5-OCHs),
754 (C-2"), 784 (C-3"), 72.0 (C-4"), 78.3 (C-5"),
63.1 (C-6") LA ¥t 53k s A —5",
BENEY 8 K (—)-FAW NEM-20-O-B-D-NE M
HIAERET o

&Y 9: IR AR . ESI-MS m/z: 545 [M—+
Na]". [a]3-37.1 (¢ 0.03, MeOH). 'H-NMR (500
MHz, CD;OD) &: 6.70 (1H, d, J = 8.0 Hz, H-5'), 6.69
(1H, s, H-8), 6.63 (1H, brs, H-2'), 6.58 (1H, brd, J =
8.0 Hz, H-6"), 6.36 (1H, s, H-5), 4.56 (1H, d, J = 7.0
Hz, H-1"), 3.77 (3H, s, 7-OCHj;), 3.74 (3H, s,
3'-OCHj3), 2.91 (1H, brd, J = 9.5 Hz, H-4), 2.77 (2H,
brd, J = 8.0 Hz, H-1), 1.97 (1H, m, H-3), 1.75 (1H, m,
H-2); “C-NMR (125 MHz, CD;OD) &: 33.9 (C-1),
40.1 (C-2), 48.4 (C-3), 47.8 (C-4), 118.8 (C-5), 148.8
(C-6), 149.4 (C-7), 116.4 (C-8), 134.7 (C-9), 138.4
(C-10), 132.3 (C-1"), 113.5 (C-2), 146.4 (C-3"), 146.1
(C-4"), 114.0 (C-5), 123.6 (C-6'), 66.0 (C-20), 61.6
(C-30), 57.0 (3'-OCHj3), 56.7 (7-OCHj3), 102.5 (C-1"),
74.8 (C-2"), 77.9 (C-3"), 70.6 (C-4"), 78.1 (C-5"),
62.3 (C-6")o LA L-%dh 5 S0k g A —51, g
WEWED N (- A IRIE-6-0-B-D-IL iR
AT o

W& 10 BB K. [a]h-67.8 (¢ 0.03,
MeOH). ESI-MS m/z: 607 [M+Na]". "H-NMR (500
MHz, CD;OD) §: 6.28 (2H, s, H-5, 9), 6.25 (2H, s,

H-5',9'), 4.19 (1H, d, J = 8.0 Hz, H-1"), 4.05 (1H, dd,
J=10.0, 6.0 Hz, H-1a), 3.80 (1H, dd, J = 12.0, 2.0 Hz,
H-6"a), 3.69 (12H, s, 6, 8, 6/, 8'-OCH3), 3.65 (1H, dd,
J =110, 7.0 Hz, H-1a), 3.62 (1H, dd, J = 12.0, 5.0
Hz, H-6"b), 3.50 (1H, dd, J = 11.0, 7.0 Hz, H-1'b),
3.40 (1H, dd, J = 10.0, 7.0 Hz, H-1b), 2.68 (1H, dd,
J=14.0, 6.5 Hz, H-3a), 2.60 (1H, dd, J = 14.0, 6.5 Hz,
H-3'a), 2.52 (1H, dd, J = 14.0, 9.0 Hz, H-3'b), 2.49
(1H, dd, J = 14.0, 9.0 Hz, H-3b), 1.86 (1H, m, H-2"),
2.02 (1H, m, H-2); “C-NMR (125 MHz, CD;0OD) §:
714 (C-1), 41.6 (C-2), 37.0 (C-3), 134.6 (C-4, 4,
107.6 (C-5, 9), 149.2 (C-6, 8), 133.4 (C-7), 63.0
(C-1'), 44.1 (C-2"), 36.6 (C-3"), 107.5 (C-5', 9"), 147.9
(C-6', 8", 133.6 (C-7"), 56.9 (6, 8-OCH;), 56.9 (6,
8'-OCHs3), 105.1 (C-1"), 75.6 (C-2"), 78.6 (C-3"), 72.1
(C-4"), 78.3 (C-5"), 63.2 (C-6"). LA LF¥¥s 5 SRk
EHA S, M AW 10 ) ()-8, 8- 4,
B-1-O-(B-D-NHE e A1 2 B ) JF B S s A T

waEYW 11 BEBEK. [a]h+179.9 (¢ 0.10,
MeOH). ESI-MS m/z: 393 [M+Na]". "H-NMR (500
MHz, CD;OD) d: 5.89 (1H, s, H-2), 5.43 (1H, dd, J =
15.0, 6.0 Hz, H-8), 5.66 (1H, dd, J = 15.0, 9.0 Hz,
H-7), 436 (1H, d, J = 8.0 Hz, H-1'), 441 (1H, t, J =
6.0 Hz, H-9), 3.83 (1H, brd, J = 10.5 Hz, H-6a), 3.67
(1H, dd, J = 12.0, 6.0 Hz, H-6'b), 2.69 (1H, d, J= 9.0
Hz, H-6), 2.44 (1H, d, J = 16.5 Hz, H-4a), 2.06 (1H, d,
J =16.5 Hz, H-4b), 1.95 (3H, s, H-13), 1.30 (3H, d,
J = 6.0 Hz, H-10), 1.04 (3H, s, H-11), 1.02 (3H, s,
H-12); "C-NMR (125 MHz, CD;0D) §: 166.2 (C-1),
138.5 (C-2), 202.3 (C-3), 48.6 (C-4), 37.4 (C-5), 57.1
(C-6), 126.4 (C-7), 129.1 (C-8), 77.3 (C-9), 21.3
(C-10), 27.9 (C-11), 28.3 (C-12), 24.1 (C-13), 102.7
(C-1), 75.6 (C-2'), 78.4 (C-3'), 71.8 (C-4), 783
(C-5"), 63.0 (C-6")o LA_F- Kt 5 ek A — a5,
WS ENEY 11k (+)-3-oxo-a-ionyl-O-B-D-
glucopyranoside.

&M 12: LK K. ESI-MS m/z: 409 [M+
Na]".'H-NMR (500 MHz, CD;0D) §: 5.81 (1H, d, J =
16.0 Hz, H-7), 5.80 (1H, m, H-8), 5.80 (1H, s, H-2),
4.36 (1H, m, H-9), 4.28 (1H, d, J = 8.0 Hz, H-1"), 3.79
(1H, dd, J = 12.0 Hz, H-6'a), 3.56 (1H, dd, J = 12.0,
5.0 Hz, H-6'b), 2.46 (1H, d, J = 17.0 Hz, H-4a), 2.09
(1H, d, J = 17.0 Hz, H-4b), 1.86 (3H, s, H-13), 1.26
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(3H, d, J = 6.5 Hz, H-10), 0.98 (6H, s, H-11, 12);
BC-NMR (125 MHz, CD;0D) &: 167.6 (C-1), 127.5
(C-2), 201.5 (C-3), 51.0 (C-4), 42.7 (C-5), 80.3 (C-6),
131.8 (C-7), 135.6 (C-8), 77.6 (C-9), 21.5 (C-10), 25.0
(C-11), 23.7 (C-12), 19.8 (C-13), 103.0 (C-1"), 71.9
(C-2"), 783 (C-3"), 75.5 (C-4'), 78.4 (C-5), 63.1
(C-6")e LA F3H 5 Sk SA— 5, e
ZAAYI N roseosides
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