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Chemical constituents from leaves of Cyclocarya paliurus
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of Medical Sciences and Peking Union Medical College, Beijing 100050, China

Abstract: Objective To study the chemical constituents isolated from the leaves of Cyclocarya paliurus. Methods The chemical
constituents from the leaves of C. paliurus were isolated and purified by chromatography on silica gel and Sephadex LH-20 columns.
Their structures were identified on the basis of spectroscopic data and physicochemical properties. Results Twelve compounds were
isolated and identified as pterocaryoside B (1), cyclocaric acid B (2), 2a-hydroxyursolic acid (3), arjunolic acid (4), ursolic acid (5),
oleanolic acid (6), taraxerol (7), 6, 9-dihydroxy-7-megastigmen-3-one (8), loliolide (9), kaempferol-3-O-a-L-rhamnopyranoside (10),
behenic acid 1-propanetriol ester (11), and B-sitosterol (12). Conclusion Compounds 7—10 are isolated from the plants in
Cyclocarya lljinskaja for the first time.
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pterocaryoside B (1) 77 EAHIfR B (cyclocaric acid B,
2). 20-FAR S U (2a-hydroxyursolic acid, 3)-
arjunolic acid (4). 73R (ursolic acid, 5). FF#
IR Coleanolic acid, 6) ¥/ Jeififi¥ (taraxerol, 7).
6, 9-dihydroxy-7-megastigmen-3-one (6, 9-dihydroxy-
7-megastigmen-3-one, 8). loliolide (9). 111451%)-3-0O-
o-L- i, Z= B 1F  ( kaempferol-3-O-a-L-rhamnopyrano-
side, 10 LLIATER H 1 .75 (behenic acid 1-propanetriol
ester, 11). B-2F {5l (B-sitosterol, 12). b 54
7~10 h EHRNZSE R I B
1 NESR

XT4—100x SR I E A CIERtRMICH AR
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I3 EACR I Tsco. Inc. 7= il o A L3 F AT (200~
300 H) M EHE GF254 ¥oh H Sifg e ) 7=
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7 Be 25 0T 5 BT By MR RIS 03 35 58 D BB R
Cyclocarya paliurus (Batal.) Ijinskaja [P, FrA
(ZH02001) fRAF T APHHYIbRA R
2 RBSSH

TR 1 kg Brideia, H1 95% LIk =R K 3
Ko FFERI0L, IR AARIGE, 99RE 5120 A
BE 1 g, ZPl Ol B A OISR 5, K-
FIEE (100 * 0—~0 : 100D BEEZVEN, 735 40 DT,
RN A oy e VR M IR s PRI 0k, #E 7y 31~32
HA PRI R « 4040 31~32 5 RO B HEA T 20t
W RIALy 31~32 M2 I AR B R AR
AL, IEKRE (40 g) RET KT, HERZ
PRASHL 4 U, [RIOR S A3 R TR SIE A I 19.1 g
ISR CBEAH) 19 g ATRERAE (i 4 2y, U
RS BE VR, AHA gk 1000 mL, Ltk
96 Mgy, MM TLC MriRE JFAHBIA 73, 1531 12

ANEBAE A~Lo BT D~T 203 2K VR 5 75 2R 1.
REWEPERBAL 31 32 s AH R, PR fRHX 7 /N6
R 2 B AT 3 5

WAL D (2.4 @) ZRERAERE B, A ihE-
PIIC20 @ 1—4 @ DEFEVEN, F48 Sephadex LH-20
FEEE B, k-2 0- R (505 01D Pk,
a6 (20mg). 7 (73mg). 12 (19 mg);
f7 E (340 mg) £ Sephadex LH-20 #H: {05025, 1
RS- (50501 PR, kA 5 (23
mg); FALF (2.0 g) SRERFEEIE 85, A1 k-
Wl (102 1—4 2 1) BHFEVENL, Sephadex LH-20
KBy, k-0 - e (50501 Yl
a8 (12 mg). 9 (9 mg). 11 (53 mg); #E
£ G (1.2 g) SRERAE AR &, S 05-HEE (100 :
0—20 & 1) BEIEVENE, T4 Sephadex LH-20 {7
OYE, AR (5050 D) PR, ARG
Y13 (85 mg); 47 H (750 mg) £t Sephadex LH-20
FEEIS 5, AhEE-S 0 -TRE (5050 1) Y,
a1 27mg). 2 (30mg); w7 T (1.3 g)
SRE A A, S 5-FHEE (100 D 0—10 1 1)
FEEEVENG, P54 Sephadex LH-20 A: €015 70 25, A1
M-S 07 -FEE (5 05 0 DYl 54654 4 (36 mg).
10 (67 mg).
3 GFHEE

a1 ok R (FEE, mp 138~140 C.
ESI-MS m/z: 645 [M+Na]", 621 [M—H] . 'H-NMR
(600 MHz, CDCl3) 8: 5.72 (1H, dt, J = 15.9, 7.5 Hz,
H-23), 5.64 (1H, d, J = 15.9 Hz, H-24), 4.84 (1H, brs,
H-28a), 4.74 (1H, brs, H-28b), 4.32 (1H, d, J = 6.0
Hz, H-1'), 4.16 (1H, dt, J = 10.7, 4.8 Hz, H-12), 3.87
(1H, dd, J = 12.9, 1.5 Hz, H-5"a), 3.75 (1H, brs, H-4"),
3.52 (1H, m, H-5'b), 3.51 (1H, m, H-2'), 3.50 (1H, m,
H-3'), 2.64 (1H, ddd, J = 12.6, 12.6, 4.8 Hz, H-2a),
2.46 (1H, ddd, J = 12.6, 4.2, 42 Hz, H-11a), 2.51 (1H,
m, H-la), 2.26 (1H, ddd, J = 12.6, 12.6, 2.4 Hz,
H-2b), 2.18 (2H, m, H-22), 1.77 (3H, s, H-29), 1.54
(1H, m, H-1b), 1.24 (3H, s, H-27), 1.23 (3H, s, H-26),
1.15 (3H, s, H-21), 1.09 (3H, s, H-18), 1.06 (3H, s,
H-19), 0.97 (3H, s, H-30); “C-NMR (150 MHz,
CDCly) 6: 38.3 (C-1), 30.2 (C-2), 177.7 (C-3), 149.0
(C-4), 49.8 (C-5), 25.5 (C-6), 31.6 (C-7), 40.4 (C-8),
40.8 (C-9), 41.4 (C-10), 33.1 (C-11), 74.9 (C-12), 44.8
(C-13), 51.3 (C-14), 35.4 (C-15), 25.7 (C-16), 52.3
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(C-17), 20.4 (C-18), 16.8 (C-19), 74.6 (C-20), 27.0
(C-21), 45.0 (C-22), 123.0 (C-23), 142.5 (C-24), 70.2
(C-25), 30.5 (C-26), 30.4 (C-27), 113.8 (C-28), 24.1
(C-29), 16.9 (C-30), 100.0 (C-1'), 72.5 (C-2"), 73.9
(C-3"), 69.6 (C-4"), 67.2 (C-5")o LL %l 55 kIR i
AP, W% e b &) 1 pterocaryoside B
&Y 2: LKA CREE, mp 258~260 C.
EI-MS m/z: 486 [M]", 468 [M—H,0]". '"H-NMR (500
MHz, CsDsN) d: 5.46 (1H, brs, H-12), 4.58 (1H, dd,
J =120, 5.0 Hz, H-2), 4.14 (1H, d, J = 10.5 Hz,
H-23a), 3.73 (1H, d, J = 10.5 Hz, H-23b), 2.81 (1H,
dd, J = 12.0, 5.0 Hz, H-18), 1.34 (3H, s, H-30), 1.23
(3H, s, H-27), 1.17 (3H, s, H-26), 1.09 (3H, s, H-29),
0.97 (3H, s, H-25), 0.91 (3H, s, H-24); C-NMR (125
MHz, CsDsN) 6: 46.1 (C-1), 72.8 (C-2), 213.2 (C-3),
52.4 (C-4), 47.4 (C-5), 18.0 (C-6), 33.2 (C-7), 39.6
(C-8), 46.8 (C-9), 39.7 (C-10), 23.7 (C-11), 123.2
(C-12), 144.1 (C-13), 42.3 (C-14), 28.3 (C-15), 25.8
(C-16), 43.8 (C-17), 42.5 (C-18), 45.2 (C-19), 30.9
(C-20), 342 (C-21), 32.9 (C-22), 65.9 (C-23), 13.8
(C-24), 18.1 (C-25), 15.7 (C-26), 26.0 (C-27), 180.2
(C-28), 33.2 (C-29), 23.7 (C-30). DL %¥s 5 kIR
ERA S, WA 2 AT B.
& 3. Ltk R (FEE, mp 253~255 C.
EI-MS m/z: 472 [M]", 454 [M—H,0]". "H-NMR (500
MHz, DMSO-ds) 0: 11.94 (1H, brs, 28-COOH), 5.13
(1H, t, J = 2.0 Hz, H-12), 4.36 (1H, brs, -OH), 4.25
(1H, brs, -OH), 3.41 (1H, t, J = 2.0 Hz, H-2), 2.73
(1H, d, J = 10.0 Hz, H-3), 2.10 (1H, d, J = 11.0 Hz,
H-18), 1.04 (3H, s, H-27), 0.91 (6H, s, H-23, 25), 0.87
(3H, d, J = 7.5 Hz, H-30), 0.81 (3H, d, J = 6.5 Hz,
H-29), 0.74 (3H, s, H-24), 0.70 (3H, s, H-26);
BC-NMR (100 MHz, DMSO-dg) d: 46.9 (C-1), 67.1
(C-2), 82.2 (C-3), 39.0 (H¥HHEES, C-4), 547
(C-5), 18.0 (C-6), 32.8 (C-7), 40.0 (¥4 HE S,
C-8), 46.8 (C-9), 37.5 (C-10), 22.9 (C-11), 124.4
(C-12), 138.2 (C-13), 41.7 (C-14), 27.5 (C-15), 23.8
(C-16), 47.0 (C-17), 52.3 (C-18), 38.5 (C-19), 38.4
(C-20), 30.2 (C-21), 36.3 (C-22), 28.8 (C-23), 17.0
(C-24), 16.9 (C-25), 17.2 (C-26), 23.2 (C-27), 178.2
(C-28), 16.4 (C-29), 21.0 (C-30). DL H¥s L5 ki
A, WA 3 O 20- 03 S IR IR
WEY 4: TEKKR Cfhg-5007- 5D,

mp>300 ‘C. ESI-MS m/z: 511 [M+Na]". 'H-NMR
(500 MHz, CDCls) 6: 5.14 (1H, brs, H-12), 4.38 (1H,
t, J = 5.0 Hz, -OH), 3.47 (1H, m, H-2), 3.28 (1H, d,
J = 10.0 Hz, H-23a), 3.16 (1H, d, J = 10.0 Hz, H-3),
3.02 (1H, d, J = 10.0 Hz, H-23b), 2.73 (1H, dd, J =
9.5, 3.5 Hz, H-18), 1.09 (3H, s, H-27), 0.92 (3H, s,
H-26), 0.91 (3H, s, H-30), 0.87 (3H, s, H-29), 0.70
(3H, s, H-25), 0.53 (3H, s, H-24); "“C-NMR (100
MHz, CDCl;) d: 46.8 (C-1), 67.4 (C-2), 75.5 (C-3),
42.5 (C-4), 46.9 (C-5), 17.4 (C-6), 32.1 (C-7), 39.9
(C-8), 46.0 (C-9), 38.4 (C-10), 22.6 (C-11), 121.4
(C-12), 143.9 (C-13), 41.4 (C-14), 27.4 (C-15), 23.0
(C-16), 45.6 (C-17), 40.8 (C-18), 45.4 (C-19), 30.4
(C-20), 33.3 (C-21), 31.9 (C-22), 63.9 (C-23), 13.8
(C-24), 17.0 (C-25), 16.7 (C-26), 25.7 (C-27), 178.3
(C-28), 32.8 (C-29), 23.3 (C-30). LA % 55 ik
W5, % E A 4 arjunolic acid.
EY 5. LEMKR (EU-FED, mp 258~
260 C. EI-MS m/z: 456 [M]", 438 [M—H,0]".
'H-NMR (500 MHz, DMSO-dg) 6: 11.92 (1H, brs,
28-COOH), 5.12 (1H, brs, H-12), 4.27 (1H, brs, -OH),
3.00 (1H, dd, J = 10.0, 5.0 Hz, H-3), 1.03 (3H, s,
H-27), 0.90 (3H, s, H-25), 0.88 (3H, s, H-24), 0.85
(3H, d, J = 7.5 Hz, H-30), 0.80 (3H, d, J = 6.5 Hz,
H-29), 0.74 (3H, s, H-26), 0.67 (3H, s, H-23);
BC-NMR (150 MHz, DMSO-d) 6: 38.2 (C-1), 27.0
(C-2), 76.8 (C-3), 38.4 (C-4), 54.7 (C-5), 18.0 (C-6),
32.7 (C-7), 38.4 (C-8), 47.0 (C-9), 36.3 (C-10), 22.8
(C-11), 124.6 (C-12), 138.2 (C-13), 41.6 (C-14), 27.5
(C-15), 23.8 (C-16), 46.8 (C-17), 52.3 (C-18), 38.5
(C-19), 38.4 (C-20), 30.2 (C-21), 36.5 (C-22), 28.2
(C-23), 152 (C-24), 16.0 (C-25), 17.0 (C-26), 23.2
(C-27), 178.2 (C-28), 16.9 (C-29), 21.0 (C-30). Ll L
Hode 5 S kaRiE — 80, S e A 5 8 SRR .
WEY 6: LR Cfalik-S00-F D,
mp>300 °C. EI-MS m/z: 456 [M]", 438 [M—H,0]".
'H-NMR (500 MHz, CDCls) d: 5.25 (1H, brs, H-12),
3.20 (1H, dd, J = 10.0, 5.0 Hz, H-3), 2.80 (1H, dd, J =
10.0, 5.0 Hz, H-18), 1.14 (3H, s, H-23), 0.99 (3H, s,
H-27), 0.93 (3H, s, H-26), 0.91 (3H, s, H-24), 0.90
(3H, s, 30), 0.78 (3H, s, H-29), 0.76 (3H, s, H-25). LA
B 5 SRR S, SRR R 3
W2, 2R R G RTIT, L REE A R AAT A5
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a7 LEER CHMEE-SZ05- I, mp
224~225 ‘C. EI-MS m/z: 426 [M]", 408 [M—
H,0]". 'H-NMR (500 MHz, CDCl3) 6: 5.54 (1H, dd,
J = 8.0, 3.0 Hz, H-15), 3.20 (1H, dd, J = 11.0, 4.0 Hz,
H-3), 2.04 (1H, dt, J = 13.0, 3.5 Hz, H-16b), 1.92 (1H,
dd, J = 15.0, 3.0 Hz, H-16a), 1.09 (3H, s, H-26), 0.98
(3H, s, H-23), 0.95 (3H, s, H-28), 0.93 (3H, s, H-25),
0.91 (3H, s, H-27), 0.91 (3H, s, H-30), 0.82 (3H, s,
H-28), 0.80 (3H, s, H-24); “C-NMR (100 MHz,
CDCl3) &: 37.7 (C-1), 27.1 (C-2), 79.1 (C-3), 38.8
(C-4), 55.5 (C-5), 18.8 (C-6), 41.3 (C-7), 39.0 (C-8),
49.3 (C-9), 38.0 (C-10), 17.5 (C-11), 33.7 (C-12), 37.6
(C-13), 158.1 (C-14), 116.9 (C-15), 37.7 (C-16), 35.8
(C-17), 48.7 (C-18), 36.7 (C-19), 28.8 (C-20), 33.1
(C-21), 35.1 (C-22), 28.0 (C-23), 15.4 (C-24), 15.4
(C-25), 25.9 (C-26), 21.3 (C-27), 29.8 (C-28), 33.3
(C-29), 29.9 (C-30). LA b-¥¥ & Srhiis —=,
WS B AR A ) T i A DG

& 8: MR . EI-MS m/z: 226 [M]',
208 [M—H,0]". 'H-NMR (CDCl;, 500 MHz) 6: 5.83
(1H, dd, J = 16.0, 6.0 Hz, H-8), 5.70 (1H, d, J = 16.0
Hz, H-7), 4.42~4.44 (1H, m, H-9), 2.83 (IH, d, J =
13.6 Hz, H-2a), 1.91 (1H, dd, J = 13.6, 2.0 Hz, H-2b),
2.41 (1H, dd, J = 13.0, 13.0 Hz, H-4a), 2.18~2.22
(1H, m, H-4b), 2.24~2.28 (1H, m, H-5), 0.96 (3H, s,
H-11), 0.94 (3H, s, H-12), 1.32 3H, d, J = 6.5 Hz,
H-10), 0.87 (3H, d, J = 6.5 Hz, H-13); "C-NMR (125
MHz, CDCl3) d: 42.8 (C-1), 51.7 (C-2), 211.5 (C-3),
45.4 (C-4), 36.6 (C-5), 77.2 (C-6, L&k ES),
132.1 (C-7), 135.4 (C-8), 68.6 (C-9), 24.2 (C-10), 24.7
(C-11), 24.6 (C-12), 16.1 (C-13). LA F¥¥s 5 SCiikik
B, W% et S 8 4 6, 9-dihydroxy-7-
megastigmen-3-one.

& 9. takh i A0 EI-MS m/z: 196
M]", 178 [M—H,0] . "H-NMR (500 MHz, CDCl;) 6:
5.69 (1H, s, H-7), 4.33 (1H, m, H-3), 1.53 (1H, dd, J =
14.5, 3.5 Hz, H-2a), 2.46 (1H, ddd, J = 14.5, 2.5, 2.5
Hz, H-2b), 1.98 (1H, ddd, J = 14.5, 2.5, 2.5 Hz, H-4a),
1.77 (1H, dd, J = 14.5, 3.5 Hz, H-4b), 1.78 (3H, s,
H-9), 1.47 (3H, s, H-11), 1.27 (3H, s, H-10); "C-NMR
(125 MHz, CDCL3) d: 35.9 (C-1), 47.3 (C-2), 66.8
(C-3), 45.6 (C-4), 86.6 (C-5), 182.4 (C-6), 112.9

(C-7), 171.8 (C-8), 30.6 (C-9), 26.5 (C-10), 27.0
(C-11)o LA ¥l 5 scmkdids— 80", Mese s
19 5 loliolide

& 10: K K. "H.NMR (500 MHz,

CD;OD) é: 7.70 (2H, d, J = 8.5 Hz, H-2', ¢'), 6.87

(2H, d, J = 9.0 Hz, H-3', 5'), 5.32 (1H, d, J = 1.0 Hz,

H-1"), 6.31 (1H, d, J = 2.0 Hz, H-6), 6.14 (1H, d, J =

2.0 Hz, H-8), 0.86 (3H, d, J = 5.5 Hz, H—6"):13C—NMR

(125 MHz, CD;0D) ¢: 159.27 (C-2), 136.2 (C-3),

179.6 (C-4), 163.2 (C-5), 99.8 (C-6), 165.8 (C-7), 94.7

(C-8), 158.5 (C-9), 105.9 (C-10), 122.6 (C-1"), 131.9

(C-2', 6", 116.5 (C-3', 5"), 161.6 (C-4'), 103.5 (C-1"),

72.1 (C-2"), 72.0 (C-3"), 73.2 (C-4"), 71.9 (C-5"), 17.6

(C-6")e VA ¥ 5ok —380", e s

10 1L 4513 -3-0-0-L- R 2=HH 1T
EW 11 LR A. EL-MS m/z: 442 [M]'.

'H-NMR (500 MHz, CDCl3) 6: 4.21 (1H, dd, J = 11.5,

4.5 Hz, H-1a), 4.15 (1H, dd, J = 11.5, 6.0 Hz, H-1b),

3.93 (1H, m, H-2), 3.70 (1H, dd, J = 11.5, 4.0 Hz,

H-3a), 3.60 (1H, dd, J = 11.5, 5.5 Hz, H-3b), 2.35

(2H, t, J = 7.5 Hz, H-2"), 1.63 (2H, m, H-3"), 1.27~

1.30 (40H, m, 20X-CH,), 0.88 (3H, t, J = 7.0 Hz,

H-16"). £ty DL RAs ROSCERIRIEDY, %5 (i)

11 Dl am i H vl B
W5 12 Ttk ChohiE-S005- D,

mp 147~148 ‘C. 3 MS. 'H-NMR. “C-NMR %I

Pty B-1r STMEXS A 2 5 B4 HY ioxt i I

2, ZRERRGIETT, RO REE L R0 —

B, MU EY 12 O B T

S E 30k
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