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Chemical constituents from barks of Pterocarya stenoptera
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Abstract: Objective To study the chemical constituents in the barks of Pterocarya stenoptera. Methods The chemical constituents
in chloroform and ethyl acetate fractions of 90% ethanol extract from the barks of P. stenoptera were isolated and purified by column
chromatography over silica gel, ODS, Sephadex LH-20 columns, preparative HPLC, and recrystallization. The structures of the
Fourteen
compounds were obtained and identified as glochidone (1), lup-20(29)-en-1f, 3B-diol (2), ursolic acid (3), betulinic acid (4), 2a, 38,
190-trihydroxyurs-12-en-28-O-3-D-glucopyranoside (5), (45)-4, 8-dihydroxy-1-tetralone (6), 5-hydroxy-4-methoxy-a-tetralone (7),

isolated compounds were identified on the basis of physicochemical properties and spectral data analyses. Results

(45)-4-hydroxy-1-tetralone (8), myricitrin (9), 30-norlupan-28-oic acid (10), myrictin (11), quercetin-3-O-2"-galloyl-rhamnoside (12),
oleanolic acid (13), and 3, 3'-di-O-methyl ellagic acid-4'-O-B-D-xylopyranoside (14). Conclusion Compounds 1—14 are isolated
from the plant for the first time, and compounds 5 and 7—14 are obtained from the plants in Pterocarya Kunth. for the first time.
Key words: Pterocarya stenoptera C. DC.; glochidone; (45)-4, 8-dihydroxy-1-tetralone; myricetin; 3, 3'-di-O-methyl ellagic acid-4'-
O-B-D-xylopyranoside
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¥ [lup-20(29)-en-1p, 3p-diol, 2]+ IR Cursolic
acid, 3). HHMENEMR (betulinic acid, 4) 20, 3B, 190-
trihydroxyurs-12-en-28-O-B-D-glucopyranoside (5).
(45)-4, 8- F2HE-1-DUSZEMA [(4S)-4, 8-dihydroxy-
I-tetralone, 6], 4-F4HE-5-F20E-1-DUA( 25/ (5-
hydroxy-4-methoxy-a-tetralone, 7). (45)-4-¥23&-1-
VUS(ZE0 [(4S)-4-hydroxy-1-tetralone, 8]; MESE 2.
BEEBAL > A2 6 AMEEW, 73l %58 At
(myricitrin, 9)+ 30-norlupan-28-oic acid (10). #;
H§ 2 (myricetin, 11). #i{5 5%-3-0-Q"- K B T B H)-
L Z2BE A (quercetin-3-0-2"-galloyl-rhamnoside, 12) .
FFHURM: (oleanolic acid, 13). 3, 3"-— FIAILEAL
R -4'-O-B-D-MLARETF (3, 3'-di-O-methyl ellagic
acid-4"-O-B-D-xylopyranoside, 14). &4 1~14
HE RN o3 4535, (a5, 7~14
RN JE A B 4S5
1 NE5HH

Avance—300 - FAZ ML (Bt Bruker 2
7)), LCQ Advantage MAX Jitii#{X (3£[E Finnigan
AT, ZHES 1200 SRGEAH IS (G E Agilent
~#]), Sephadex LH-20 (%fif Pharmacia A A]),
WA I G B T ), ODS (HA
YMO), thifkaiiiig QLAREEARAFD, Zriral
e2adan) (R s TR AR 2w,

W R 468k B e Bia /N el g€ s,
P K 257 24 27 [t A 24 2 20 2 ] DI A 26 vl Rk
B e MM Pterocarya stenoptera C. DC. )
TR K o
2 RESSHE

WA B AR 2 7.2 kg, I 90% L REBIELAR
W3k, A IFRIORIRE 4 2 ok . B8 Nz
TRZKIRR, MR Al F07 BER SPEEAHL 3
o WRIRAR, 43 AR B ERA 62 g WEIR LR
TR 200 go ST EBAL A RERAE AL /0 25, 1 T Tk
ST £ TR R FE Ve AT 21 13 ANy, £ 2R &
A RERAE S . Sephadex LH-20 % 5 45 i 25 FBL
A B A Y 18, BEIR LHEH o SRR A
(3% 3 By, BEIR S MR- H R BR BEVE IR AR 21 15 MRy
13BN 20 S SRR IR AT: (A% « ROAH IR IR AT (35
Sephadex LH-20 J HPLC % T Bt 7y @2l fq 24k &
% 9~14.
3 HHMETE

tEW 1. wEtdn (&), BRI

IR IR SR G, ESI-MS m/z: 423.5 [M+H] .

'H-NMR (300 MHz, CDCL3) 6: 7.10 (1H, d, J = 10.4
Hz, H-1), 5.78 (1H, d, J = 10.4 Hz, H-2), 2.40 (1H, m,
H-19), 1.92 (1H, m, H-21), 1.12 (3H, s, H-23), 1.10
(3H, s, H-24), 1.07 (3H, s, H-25), 1.06 (3H, s, H-26),
0.95 (3H, s, H-27), 0.80 (3H, s, H-28), 4.58 (1H, s,
H-29), 4.70 (1H, d, J = 2.0 Hz, H-29), 1.68 (3H, s,
H-30); "*C-NMR (75 MHz, CDCl;) 8: 159.9 (C-1),
125.1 (C-2), 205.5 (C-3), 44.6 (C-4), 53.4 (C-5), 19.2
(C-6), 33.7 (C-7), 39.5 (C-8), 44.3 (C-9), 41.7 (C-10),
21.4 (C-11), 25.0 (C-12), 38.2 (C-13), 43.1 (C-14),
27.3 (C-15), 35.4 (C-16), 43.0 (C-17), 48.1 (C-18),
47.9 (C-19), 150.7 (C-20), 29.7 (C-21), 39.9 (C-22),
27.8 (C-23), 21.2 (C-24), 18.0 (C-25), 16.4 (C-26),
14.4 (C-27), 19.0 (C-28), 109.5 (C-29), 19.2 (C-30).

LEHed 5 scikdE — 230, M et a1 v
G 8

) 2. FEMAREEE (G, 2T
J5 B IR IR R0, ESI-MS m/z: 465.7 [M+
Na]". 'H-NMR (300 MHz, CDCLy) 8: 3.42 (1H, q, J =
7.2, 3.0 Hz, H-1), 3.24 (1H, q, J = 10.8, 6.0 Hz, H-3),
2.39 (1H, m, H-19), 1.93 (1H, m, H-21), 0.94 (3H, s,
H-23), 1.04 (3H, s, H-24), 0.90 (3H, s, H-25), 0.75
(3H, s, H-26), 0.95 (3H, s, H-27), 0.79 (3H, s, H-28),
4.55 (1H, s, H-29), 4.67 (1H, d, J = 2.0 Hz, H-29),
1.67 (3H, s, H-30); "*C-NMR (75 MHz, CDCl;)
80.0 (C-1), 38.6 (C-2), 76.7 (C-3), 39.1 (C-4), 52.5
(C-5), 19.0 (C-6), 35.1 (C-7), 42.4 (C-8), 49.3 (C-9),
44.6 (C-10), 24.8 (C-11), 26.1 (C-12), 39.1 (C-13),
39.9 (C-14), 28.5 (C-15), 36.6 (C-16), 43.9 (C-17),
49.0 (C-18), 54.1 (C-19), 151.8 (C-20), 30.8 (C-21),
41.0 (C-22), 28.8 (C-23), 17.2 (C-24), 12.9 (C-25),
15.9 (C-26), 15.4 (C-27), 19.0 (C-28), 110.4 (C-29),
20.2 (C-30). PA_E%es 5 Scikapis — 830, Mtk
B2 AP R -1, 3p- .

WA 3. AEMARE A G-HED, w2
JETT 5 A B - R R R (W 25 2, ESI-MS m/z: 455 [M—
H] . 'H-NMR (300 MHz, CsDsN) 6: 3.00 (1H, d, J =
11.0, 5.1 Hz, H-3), 5.13 (1H, t, J = 3.3 Hz, H-12), 1.14
(3H, s, H-23), 0.95 (3H, s, H-25), 0.92 (3H, s, H-26),
1.12 (3H, s, H-27), 0.78 (3H, s, H-28), 0.91 3H, d, J =
6.2 Hz, H-29), 0.81 (3H, d, J = 6.4 Hz, H-30);
BC-NMR (75 MHz, CsDsN) &: 39.8 (C-1), 28.6 (C-2),
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79.5 (C-3), 40.2 (C-4), 56.5 (C-5), 19.3 (C-6), 33.6
(C-7), 42.7 (C-8), 48.6 (C-9), 49.6 (C-10), 24.2
(C-11), 126.7 (C-12), 139.4 (C-13), 43.1 (C-14), 29.0
(C-15), 25.1 (C-16), 48.1 (C-17), 54.2 (C-18), 34.1
(C-19), 39.6 (C-20), 31.5 (C-21), 37.9 (C-22), 29.4
(C-23), 16.1 (C-24), 15.6 (C-25), 17.3 (C-26), 24.5
(C-27), 181.4 (C-28), 21.4 (C-29), 17.6 (C-30). LA
Mol 55 SCmkIaE 80, MR 3 SN

wEW 4 AErs CEO-FED, #ERIT
J5 A S R R W {6 . '"H-NMR (300 MHz,
CsDsN) d: 3.21 (1H, dd, J = 8.20, 7.82 Hz, H-30), 3.03
(1H, m, H-19), 1.01 (3H, s, H-23), 0.79 (3H, s, H-24),
0.87 (3H, s, H-25), 1.03 (3H, s, H-26), 1.09 (3H, s,
H-27), 4.71 (1H, d, J = 2.3 Hz, H-29b), 4.59 (1H, d, J =
0.87 Hz, H-29a), 1.73 (3H, s, H-30); “C-NMR (75
MHz, CsDsN) 6: 38.9 (C-1), 27.1 (C-2), 77.5 (C-3),
38.7 (C-4), 55.3 (C-5), 18.2 (C-6), 34.3 (C-7), 40.5
(C-8), 50.4 (C-9), 37.3 (C-10), 20.6 (C-11), 25.5
(C-12), 38.0 (C-13), 42.3 (C-14), 30.6 (C-15), 32.3
(C-16), 56.1 (C-17), 47.2 (C-18), 49.2 (C-19), 109.4
(C-20), 29.7 (C-21), 37.3 (C-22), 28.1 (C-23), 14.9
(C-24), 15.8 (C-25), 15.7 (C-26), 143 (C-27), 1783
(C-28), 150.7 (C-29), 18.9 (C-30). LA ¥ 5 SCiikdk
ESO, WSE A 4 ) RERIR

EWS: AELEETEMA (FED, 5708
CyHs5010» ESI-MS m/z: 673 [M+Na]'. "H-NMR
(300 MHz, CsDsN) 6: 0.78 (3H, s, H-25), 0.81 (3H, s,
H-23), 0.93 (3H, d, J = 6.7 Hz, H-30), 1.01 (6H, s,
H-24, 26), 1.20 (3H, s, H-29), 1.33 (3H, s, H-27):
C-NMR (75 MHz, CsDsN) &: 48.1 (C-1), 69.5 (C-2),
84.5 (C-3), 38.5 (C-4), 56.7 (C-5), 19.7 (C-6), 33.6
(C-7), 40.5 (C-8), 48.7 (C-9), 39.2 (C-10), 24.7
(C-11), 128.7 (C-12), 139.7 (C-13), 42.3 (C-14), 29.3
(C-15), 26.5 (C-16), 48.7 (C-17), 54.5 (C-18), 73.6
(C-19), 42.7 (C-20), 27.2 (C-21), 38.3 (C-22), 29.3
(C-23), 17.5 (C-24), 17.6 (C-25), 17.1 (C-26), 24.7
(C-27), 177.5 (C-28), 27.1 (C-29), 16.6 (C-30), 95.7
(C-1"), 73.9 (C-2"), 78.7 (C-3"), 71.1 (C-4'), 78.8
(C-5"), 62.4 (C-6". LA ¥t 5 ek —2", W
WA S M 20, 3B, 19a-trihydroxyurs-12-en-28-
O-B-D-glucopyranoside

wEY 6: RIEFE (F, TN
C1oH 1003, ESI-MS m/z: 177 [M—H] . 'H-NMR (300

MHz, CDCls) 6: 12.37 (1H, s, 8-OH), 7.46 (1H, dd,
J = 8.0, 1.2 Hz, H-6), 7.00 (1H, t, J = 7.6 Hz, H-5),
6.91 (1H, dd, J = 8.0, 1.2 Hz, H-7), 4.86 (1H, m, H-4),
2.85 (1H, dt, J=18.2,9.9, 4.8 Hz, H-2p), 2.65 (1H, m,
H-20), 2.29 (1H, m, H-3B), 2.08 (1H, m, H-30):
BC.NMR (75 MHz, CDCly) 6: 205.2 (C-1), 35.6
(C-2), 322 (C-3), 67.7 (C-4), 117.9 (C-5), 1372
(C-6), 117.4 (C-7), 163.0 (C-8), 115.2 (C-1a), 148.8
(C-4a). 1ZMAEW 4 NiAEAE 1 NFrERR, 25 30Hk
B I, 54 8 TR HE-1- DU S ZE I L

[a]3 +22.0 (¢ 1.5, CHCly), WXy [ AH[A, #isE %Ak
GV L AR R, B E G 6 T (45)-4, 8-
TRAE-1-DUA N .

WEW 7. ABTEHRAR G, 5 1Hh
CyHy205, ESI-MS m/z: 191.1 [M—H] . 'H-NMR
(300 MHz, CDCl3) 8: 8.56 (1H, s, 5-OH), 7.59 (1H,
dd, J=17.8, 1.2 Hz, H-7), 7.31 (1H, t, J = 7.6 Hz, H-8),
7.09 (1H, dd, J = 8.0, 1.2 Hz, H-6), 4.99 (1H, m, H-4),
3.59 (3H, s, 4-OCHj3), 2.85 (1H, dt, J = 18.1, 10.0, 4.7
Hz, H-2B), 2.61 (1H, m, H-20), 2.25 (1H, m, H-3p),
2.12 (1H, m, 3a); “C-NMR (75 MHz, CDCl;) §:
196.4 (C-1), 35.8 (C-2), 27.0 (C-3), 80.1 (C-4), 156.1
(C-5), 122.3 (C-6), 129.5 (C-7), 119.2 (C-8), 132.6
(C-9), 126.6 (C-10), 55.2 (C-11). LA ¥ 5 CikdR
E-E, M EEY T N 4SRRI

wEY 8: BRE Ry CED, » TN
CioH1002, ESI-MS m/z: 185.1 [M+Na]'. "H-NMR
(300 MHz, CDCl3) d: 2.13 (1H, m, H-3), 2.35 (1H, m,
H-3), 2.55 (1H, ddd, J = 17.8, 9.6, 4.8 Hz, H-2), 2.88
(1H, ddd, J=17.8, 7.5, 4.6 Hz, H-2), 4.93 (1H, dd, J =
8.1, 3.9 Hz, H-4), 7.35 (1H, m, H-7), 7.54 (2H, m,
H-5, 6), 7.97 (1H, brd, J = 7.8 Hz, H-8); *C-NMR (75
MHz, CDCl3) d: 197.9 (C-1), 35.1 (C-2), 32.1 (C-3),
67.8 (C-4), 127.0 (C-5), 134.1 (C-6), 127.1 (C-7),
128.3 (C-8), 131.1 (C-9), 145.3 (C-10). %W 4
PEAFAE 1 TR, 25 3ciBdRx 2, 5 4.
B -PUSEZER— B o]} +19.8 (¢ 1.0, CHCLy), i
JeT5 AR, A S AR ST R, Y
&Y 8 H (4S)-4-FEFE-1-DUS 25

EW9: wETEEHmA (HED, 4518
C»1H30012, ESI-MS m/z: 487.1 [M+Na]". 'H-NMR
(300 MHz, CD;0D) 6: 0.93 (3H, d, J = 6.2 Hz, H-6"),
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3.30~3.85 (4H, m, sugar-H), 5.28 (1H, d, J = 1.6 Hz,
H-17), 6.18 (IH, d, J = 2.1 Hz, H-6), 6.34 (IH, d, J =
2.1 Hz, H-8), 6.95 (2H, s, H-2', 6'); *C-NMR (75
MHz, CD;OD) &: 157.1 (C-2), 136.8 (C-3), 178.6
(C-4), 162.1 (C-5), 98.8 (C-6), 164.9 (C-7), 93.7
(C-8), 158.2 (C-9), 104.8 (C-10), 121.3 (C-1'), 108.6
(C-2', 6'), 146.5 (C-3', 5'), 135.1 (C-4'), 102.6 (C-1"),
71.1 (C-2"), 71.0 (C-3"), 72.1 (C-4"), 70.8 (C-5"),
17.6 (C-6"). LI ¥t 5 cikipa A —", i
YE b W 9 AWt

EW 10: AmAE CEUD, 17X H
CaoHu045 ESI-MS m/z: 457.1 [M—H] . 'H-NMR
(300 MHz, CDCl;) 6: 3.17 (1H, g, J = 10.8, 6.0 Hz,
H-3), 1.19 (2H, m, H-11), 1.67 (2H, m, H-18), 0.96
(3H, s, H-23), 0.75 (3H, s, H-24), 0.81 (3H, s, H-25),
1.00 (3H, s, H-26), 0.90 (3H, s, H-27), 2.18 (3H, s,
H-30); “C-NMR (75 MHz, CDCLy) 6: 38.7 (C-1), 28.4
(C-2), 79.0 (C-3), 38.9 (C-4), 55.3 (C-5), 18.3 (C-6), 34.3
(C-7), 40.7 (C-8), 50.4 (C-9), 37.3 (C-10), 20.9 (C-11),
25.8 (C-12), 37.6 (C-13), 42.3 (C-14), 29.8 (C-15), 27.4
(C-16), 56.3 (C-17), 49.3 (C-18), 51.3 (C-19), 212.4
(C-20), 273 (C-21), 31.5 (C-22), 28.1 (C-23), 15.4
(C-24), 162 (C-25), 16.0 (C-26), 14.1 (C-27), 181.5
(C-28), 30.2 (C-29). LA b-¥edis 55 scikdiis — 5,
WS EAA ) 10 73 30-norlupan-28-oic acid.

&Y 1 REAKHK (FED, 51
CisHiOs, — S ALBR-RFAER 5 B L B, #2031k
SWMEHEM R . ESIMS m/z: 317 [M—H] .
'H-NMR (300 MHz, CD;0D) é: 7.42 (2H, s, H-2', 6'),
6.48 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d, /= 2.0 Hz,
H-6); “C-NMR (75 MHz, CD;0OD) d: 147.7 (C-2),
137.3 (C-3), 177.3 (C-4), 162.5 (C-5), 99.3 (C-6),
165.9 (C-7), 94.4 (C-8), 158.2 (C-9), 104.1 (C-10),
123.1 (C-1'), 108.5 (C-2', 6), 146.7 (C-3', 5'), 136.9
(C-4')o LA E3ods 5 Sk SR —5, et
AW 1 .

WEY 12: B ARRG W (TRD, 21X
2} CosH24015, ESI-MS m/z: 601 [M+H]". 'H-NMR

(300 MHz, CD;OD) &: 1.01 3H, d, J = 6.0 Hz,
6"-CHs), 3.45 (2H, m, H-4", 5", 4.01 (1H, m, H-3"),
549 (1H, d, J = 1.5 Hz, H-1"), 5.62 (1H, dd, J = 1.5,
2.0 Hz, H-2"), 6.18 (1H, d, J = 2.3 Hz, H-6), 6.36 (1H,
d, J =22 Hz, H-8), 6.92 (1H, d, J = 8.5 Hz, H-5'),

7.06 (2H, s, H-2"", 6""), 7.32 (1H, dd, J = 2.3, 8.5 Hz,
H-6'), 7.35 (1H, d, J = 2.3 Hz, H-2"); "“C-NMR (75
MHz, CD;OD) &: 159.2 (C-2), 135.6 (C-3), 179.4
(C-4), 163.2 (C-5), 100.5 (C-6), 167.4 (C-7), 94.7
(C-8), 159.3 (C-9), 105.8 (C-10), 122.8 (C-1', 6'),
116.5 (C-2'), 146.5 (C-3', 3", 5'), 149.9 (C-4"), 116.9
(C-5"), 99.9 (C-1"), 73.8 (C-2"), 70.7 (C-3"), 73.5
(C-4"), 72.2 (C-5"), 17.8 (C-6"), 121.2 (C-1""), 110.4
(C-2",6"), 140.0 (C-4"), 166.0 (C-7"). VL -¥i#ht 5
SCHRARIEIEA 50, W A 12 iR -
3-0-Q2"-H & HLAL)- W R .

&AW 13: s CGE-TPED, 27N
C30HyO3, TH)ZREIT G & B - IR IR B X6,
ESI-MS m/z: 455 [M—H] . 'H-NMR (300 MHz,
DMSO-dg) d: 3.00 (1H, dd, J = 10.3, 5.5 Hz, H-3),
5.16 (1H, t, J= 3.3 Hz, H-12), 1.08 (3H, s, H-23), 0.76
(3H, s, H-26), 0.90 (3H, s, H-27), 0.68 (3H, s, H-28),
0.87 (3H, s, H-29), 0.87 (3H, s, H-30); *C-NMR (75
MHz, DMSO-d) 6: 38.5 (C-1), 27.7 (C-2), 78.7 (C-3),
38.7 (C-4), 55.3 (C-5), 18.3 (C-6), 32.8 (C-7), 39.3
(C-8), 47.7 (C-9), 37.0 (C-10), 23.0 (C-11), 1223
(C-12), 143.9 (C-13), 41.3 (C-14), 27.7 (C-15), 23.4
(C-16), 46.4 (C-17), 41.7 (C-18), 46.0 (C-19), 30.6
(C-20), 33.9 (C-21), 32.6 (C-22), 27.6 (C-23), 15.2
(C-24), 15.5 (C-25), 16.8 (C-26), 25.8 (C-27), 182.5
(C-28), 32.9 (C-29), 23.4 (C-30). LA %dh 55 Sk
EHA -, WA 13 MU .
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