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Abstract: In order to understand the chemical constituents of Cyclocarya paliurus, twelve compounds were
isolated from the 95% ethanol extract of its leaves. On the basis of spectral data, they were identified as zingerone
(1), caffeic acid methyl ester (2), naringenin (3), arjunolic acid (4), 1-oxo-34,23-dihydroxyolean-12-en-28-oic acid
(5), 2a-hydroxyursolic acid (6), kaempferol (7), quercetin (8), kaempferol-3-O-(3-O-acetyl-a-L-rhamnopyranoside)
(9), luteolin (10), 1-ox0-38,23-dihydroxyolean-12-en-28-oic acid 28-O-f-D-glucopyranoside (11) and afzelin (12).
Compounds 1, 2, 5, 9 and 11 were obtained from this plant species for the first time.
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1.1 MRS

SR T R (E K 2. =& H b HEE.
LR EEE) T MR = MR S il 7 A #
AepE, BN Al, Gl RS E Sigma A AR
7Ry OREAL R, EBAiK.

FE L RE IEAH (RS RE NS B TARA
H] 7 5(80~100 H, 200~300 H); /2 (il FAH#E
AR A Ll AR 0 Y ACRE R R A PR A B s AR
Sephadex LH-20 A #t Amersham Biosciences A ]
Az,

Sy LC-20AT B S usAH (A A (HAR): i
LC-20AT — 7G5 L4, SPD-M20A #2%, Ak 4,
LC solution {73 T {3 ; SB-5299DT # 75 i i e bl «
KA, BSA224S FEL R4 KT (FE); %
TAFT A F] V-850 FEFEZERAL: HER - %R it
FIFRFE A PR 7 () DR Flash-S 43 85464k & %5 . *H
H13C NMR % F Bruker DRX-500 ¥R LR AX;
HA 15§ 5% 57 1% (ESI MS)2K F| MDS SCIEX API 2000
LC/MSIMS 1%,

£k M (Cyclocarya paliurus)FE i % F I R 7k &K
FEAEE KA BN O, T4 S E 10 kg.

1.2 #EASE

RN (F H 10 ko) ¥ 5 H 95%11) 2, BiE K
B3R, [k 240, HIHREUE, SRR
BB AT 5 s SR A L AR B,
FrihE LR CBRHHATRERL, SR 3 IR RIS
JE AR EAMEST . LR EEH4(780 g)

¥ LR R RE B 4 48 TE AR ek i B €233 (200~
300 H), PA=5& H)e-H##(100 - 1, 95 : 5, 90 : 10,
85:15, 75:25, 70 : 30, 60 : 40, O : 100)kf /& ¥k
i, 28 TLC 2t A & 98 3 s R 1 oy, 15
F| 13 MH % E1~E13. E3 (8 g)& L iliAH it /)
B0, DLAFIEE-7K (40 : 100~100 : O)Ef e, FIH

TLC Kl 9 3 s AH R 19 43 #5321 19 A4 7
E3-1~E3-20. E3-1 %4 Sephadex LH-20 #:ffit, LA
AR -HEE(L )R, PR IR ARRE AT L,
DL =S - FRBE(99 © 1)ZEMA 259 1 (5 mg).
E5 (20 g)& 1 i AH il 3 58, DAHEE-7K (45 -

100~100 : O)Bf EEYEME, FIFH TLC Al & 5 3= miAH
F 5, 53] 19 N4 5 E5-1~E5-19, E5-3 4
Sephadex LH-20 #E i, PLI=&Hk-HEQ : 4k
i, P& ARt DL = %0 F Je- 1 (96 -

AT FIML AP 2 (8 mg).E5-6 £ Sephadex LH-20
T, U= Ee-HEEQ 4, B2 e
MAE s, DL=SFHbe-FHERE(96 | 4) Mg B G
) 3 (10 mg). E5-12 & Sephadex LH-20 FE ik, DL
S RE-HEE (L A)BEML, TRA IR ARRE R AT A,
DAL= H fe- (96 - 4)PEli A R LE4) 4 (22 mg)
A15 (24 mg). E5-17 4 Sephadex LH-20 FE i, DL
S RE-HEE (L A)BEML, TRA IR ARRE R AT A,
DL =S H Bi- T BE(96 © 4)PEi/3 214k A4 6 (11 mg).
E6 (15 Q)& EiAH il /28, DAFEE-/K(45 -

100~100 : O)BHEEBEML, FIFH TLC R4 JF 3 miAH
F sy, 193] 12 N4 E6-1~E6-20. E6-9 4
Sephadex LH-20 A i, DL =& F fe-HEEQ : 4)8k
Wi, P AR AR (B, DL =& H - H (92

8) iR EIML &Y 7 (13 mg). E7 (25 g)4 LA
Rty By, DLHEE-7K(60 © 100~100 © O)ER B,
FIF TLC A& 3 s A 7, 193] 12 M
4H 4y E7-1~E7-14.E7-2 4 Sephadex LH-20 #F &3,
DA= S e FE (L © 4)Pelt, 13211654 8 (11 mg).
E7-3 % Sephadex LH-20 #: i, DL =% F - H I
(1 4)elt, HEMLAEY 9 (11 mg)Fl 10 (10 mg).
E8 (24 g)&+ RAH G /&, LA EE-/K(60 -

100~100 : O)BHEEWENL, R TLC & I F fUAH
F R sy, 93 12 AN W45 Es-1~E8-12. E8-5 4
Sephadex LH-20 #:€a 3%, DL=GFfe-FEL : 4)%
i, P& IEARRERAE G, DL=S(H k- FHEZ(92: 8)
Ve S8k &4 11 (3.4 mg). E10 (2 g)4: Sephadex
LH-20 #E 3%, DL=SH - HEL(L © )%, &
IEARE A e, DL =S be-H (92 & 8) B lii i
kA9 12 (105.2 mg)-

1.3 githsse
e 1 AR 7N CuHuO0s;
ESIMS m/z: 217 [M + Na]", 193 [M — H]"; *H NMR
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(500 MHz, CD30D): 6 6.77 (d, J = 1.9 Hz, 1H, H-6),
6.69 (d, J = 8.0 Hz, 1H, H-9), 6.61 (dd, J = 8.0, 1.9 Hz,
1H, H-10), 3.83 (s, 3H, OCH3-7), 2.77 (s, 4H, H-3,4),
2.12 (s, 3H, CHz-1); *C NMR (125 MHz, CD;0D): ¢
30.0 (C-1), 211.4 (C-2), 30.5 (C-3), 46.2 (C-4), 134.0
(C-5), 113.1 (C-6), 148.9 (C-7), 145.8 (C-8), 116.2 (C-
9), 121.7 (C-10), 56.4 (OCH3-7). ik %#E 5 SCHR[9]
B2, SEizb B NER.

wE 2 AR 27 CioHO4;
ESIMS m/z: 217 [M + Na]*, 193 [M — H]; *H NMR
(500 MHz, CD;0D): 6 7.57 (d, J = 15.9 Hz, 1H, H-8),
7.06 (d, J = 2.1 Hz, 1H, H-2), 6.97 (dd, J = 8.2, 2.0 Hz,
1H, H-6), 6.80 (d, J = 8.2 Hz, 1H, H-5), 6.29 (d, J =
15.9 Hz, 1H, H-7), 3.78 (s, 3H, COOCH;); *C NMR
(125 MHz, CD;0D): ¢ 127.7 (C-1), 114.9 (C-2), 146.9
(C-3), 149.6 (C-4), 115.1 (C-5), 122.9 (C-6), 146.8
(C-7), 116.5 (C-8), 169.8 (C-9), 52.0 (C-10). _Eik¥#E
LSCHR[L01IE — 5, %@ Ak A RS P AE -

WEY 3 wWEMAKR; 3TN CisHiOs;
ESIMS m/z: 272 [M — H]; 'H NMR (500 MHz,
CD;0OD): 6 7.30 (d, J = 8.5 Hz, 2H, H-2', 6), 6.82 (d,
J =8.6 Hz, 2H, H-3", 5"), 5.89 (dd, J = 6.1, 2.1 Hz, 2H,
H-8, 6), 5.32 (dd, J = 12.9, 2.9 Hz, 1H, H-2), 3.10 (dd,
J=17.1, 13.0 Hz, 1H, H-3a), 2.68 (dd, J = 17.1, 3.0 Hz,
1H, H-3p); *C NMR (125 MHz, CD;OD): 6 80.5
(C-2), 44.0 (C-3), 197.8 (C-4), 164.9 (C-5), 97.1 (C-6),
168.3 (C-7), 96.2 (C-8), 165.5 (C-9), 103.4 (C-10),
131.1 (C-1'), 129.0 (C-2"), 166.3 (C-3'), 148.8 (C-4"),
116.3 (C-5'), 116.3 (C-6"). _id%¥s 5 Cik[11])3RiE
—5, itk SR &

WwEY 4 HEMAK; 77N CaoHegOs;
ESIMS m/z: 511 [M + Na]*, 487 [M — H]"; 'H NMR
(500 MHz, CD,0D): § 5.24 (t, J = 3.6 Hz, 1H, H-12),
3.68 (ddd, J = 4.5, 3.0, 4.4 Hz, 1H, H-2), 3.48 (d, J =
11.09 Hz, 1H, H-23a), 3.34 (d, J = 9.7, Hz, 1H, H-3),
3.25 (d, J = 11.0 Hz, 1H, H-23b), 2.84 (dd, J = 13.7,
4.2 Hz, 1H, H-18), 1.17 (s, 3H, CH5-27), 1.02 (m, 1H,
CH;-25), 0.92 (d, J = 9.4 Hz, 2H,CH5-30), 0.90 (s,
3H, CH;-29), 0.81 (s, 2H, CH3-26), 0.69 (s, 3H, CHa-
24); *C NMR (125 MHz, CD;0D): ¢ 47.9 (C-1), 69.7
(C-2), 78.2 (C-3), 44.1 (C-4), 48.2 (C-5), 19.1 (C-6),
33.8 (C-7), 40.6 (C-8), 49.0 (C-9), 39.0 (C-10), 24.0
(C-11), 123.4 (C-12), 145.4 (C-13), 43.0 (C-14), 28.8

(C-15), 24.6 (C-16), 47.6 (C-17), 42.7 (C-18), 47.2
(C-19), 31.6 (C-20), 34.9 (C-21), 33.3 (C-22), 66.3
(C-23), 13.9 (C-24), 17.5 (C-25), 17.8 (C-26), 265
(C-27), 181.8 (C-28), 33.6 (C-29), 24.0 (C-30). _Lik¥k
-5 SCHR[L2]H0E — 30, % i SN TR .
wEY 5 AR TN CaoHueOs;
ESIMS m/z: 509 [M + Na]", 485 [M — H]"; 'H NMR
(500 MHz, CD;0D): 6 5.22 (d, J = 4.2 Hz, 1H, H-12),
3.80 (dd, J = 12.1, 4.9 Hz, 1H, H-3), 3.49 (d, J = 11.2 Hz,
1H, H-23a), 3.31 (d, J = 10.1 Hz, 1H, H-23b), 3.09 (t,
J=12.0 Hz, 1H, H-2), 2.84 (dd, J = 13.8, 3.9 Hz, 1H,
H-18), 1.34 (s, 3H, CH5-25), 1.18 (s, 3H, CH3-27),
0.94 (s, 3H, CH3-30), 0.91 (s, 3H, CH5-29), 0.87 (s, 3H,
CH3-26), 0.86 (s, 3H, CH3-24); *C NMR (125 MHz,
CD;0D): ¢ 215.0 (C-1), 44.7 (C-2), 73.4 (C-3), 44.1
(C-4), 47.8 (C-5), 18.5 (C-6), 33.4 (C-7), 40.4 (C-8),
40.4 (C-9), 53.3 (C-10), 26.3 (C-11), 124.0 (C-12),
144.6 (C-13), 43.2 (C-14), 28.8 (C-15), 24.1 (C-16),
47.8 (C-17), 43.2 (C-18), 47.0 (C-19), 31.6 (C-20), 34.9
(C-21), 33.8 (C-22), 65.9 (C-23), 13.3 (C-24), 16.0
(C-25), 18.4 (C-26), 26.3 (C-27), 181.9 (C-28), 33.6
(C-29), 24.0 (C-30), _Lik%dE 5 CHR[13-14]#iE—
B, BEZMEYN 1-5840-36,23- R TR IR .
WEY 6 HERAR; 2T N CaoHugO4;
ESIMS m/z: 495 [M + Na]*, 471 [M — H]; 'H NMR
(600 MHz, DMSO-dg): ¢ 11.95 (s, 1H, COOH-28),
5.14 (t, J = 3.4 Hz, 1H, H-12), 4.38 (d, J = 4.1 Hz, 1H,
H-3), 4.26 (d, J = 4.3 Hz, 1H, H-2), 3.42 (t, J = 10.0 Hz,
1H, H-18), 2.74 (dd, J = 9.3, 4.1 Hz, 1H, H-19), 2.11
(d, J = 11.3 Hz, 1H, H-20), 1.04 (s, 3H, CH;-23), 0.92
(s, 3H, CH5-26), 0.92 (s, 3H, CH3-27), 0.91 (d, J = 8.9 Hz,
3H, CH3-30), 0.82 (d, J = 6.4 Hz, 3H, CH3-29), 0.74
(s, 3H, CHz-24), 0.70 (s, 3H, CH5-25); *C NMR
(150 MHz, DMSO-dq): 6 46.7 (C-1), 67.1 (C-2), 82.2
(C-3), 38.8 (C-4), 54.7 (C-5), 17.9 (C-6), 32.5 (C-7),
49.1 (C-8), 47.0 (C-9), 37.5 (C-10), 22.8 (C-11), 124.4
(C-12), 138.1 (C-13), 41.6 (C-14), 27.4 (C-15), 23.7
(C-16), 46.9 (C-17), 52.3 (C-18), 38.4 (C-19), 38.3
(C-20), 30.1 (C-21), 36.2 (C-22), 28.7 (C-23), 16.8
(C-24), 16.3 (C-25), 17.0 (C-26), 23.2 (C-27), 178.0
(C-28), 16.8 (C-29), 20.9 (C-30). A% 5 CHR[15]
RIE—3, ERIENEDN 20-FRHERERIR .
wEM 7 w5 T0N CisHiOs,



320 P A P it

%5 26 &

ESIMS m/z: 309 [M + Na]*, 285 [M — H]"; *H NMR
(600 MHz, CD;0D): ¢ 8.05 (d, J = 8.9 Hz, 1H, H-2/,
6'), 6.88 (d,J = 9.0 Hz, 1H, H-3", 5'), 6.36 (d, J = 2.1 Hz,
1H, H-8), 6.16 (d, J = 2.1 Hz, 1H, H-6); *C NMR
(150 MHz, CD30D): ¢ 148.0 (C-2), 137.1 (C-3), 177.3
(C-4), 158.2 (C-5), 99.3 (C-6), 165.5 (C-7), 94.5 (C-8),
162.5 (C-9), 104.5 (C-10), 123.7 (C-1"), 130.6 (C-2'),
116.3 (C-3'), 160.5 (C-4"), 116.3 (C-5'), 130.6 (C-6). L
RERE S SCR[L6E— 5, izt AL ZsE) .

WwEY) 8 HEMAKR; 71N CisHiO7;
ESIMS m/z: 303 [M + H]*, 301 [M — H]; *H NMR
(500 MHz, CD50D): 6 7.76 (d, J = 2.1 Hz, 1H, H-2"),
7.66 (dd, J = 8.5, 2.1 Hz, 1H, H-6'), 6.91 (d, J = 8.5 Hz,
1H, H-5"), 6.41 (d, J = 2.0 Hz, 1H, H-8), 6.21 (d, J =
2.0 Hz, 1H, H-6); *C NMR (125 MHz, CD;0D): ¢
148.0 (C-2), 137.2 (C-3), 177.3 (C-4), 158.2 (C-5),
99.2 (C-6), 165.6 (C-7), 94.4 (C-8), 162.5 (C-9), 104.5
(C-10), 124.2 (C-1), 116.0 (C-2'), 146.2 (C-3'), 148.8
(C-4), 116.3 (C-5'), 121.7 (C-6"). _LiR%¥E 5 ik
[17]30IE 3, % Z AN K.

WwEY 9 HER AR TN CuHpnOu;
ESIMS m/z: 497 [M + Na]", 473 [M — H]; *H NMR
(600 MHz, CD;0D): 6 7.66 (d, J = 8.5 Hz, 2H, H-2', 6'),
6.89 (d, J = 8.7 Hz, 2H, H-3', 5'), 6.29 (s, 1H, H-8), 6.13
(d, J = 1.7 Hz, 1H, H-6), 0.75 (d, J = 6.3 Hz, 3H, H-6");
BC NMR (150 MHz, CDs0OD): ¢ 159.3 (C-2), 1355
(C-3), 178.9 (C-4), 105.9 (C-4a), 163.0 (C-5), 99.9 (C-6),
165.7 (C-7), 94.8 (C-8), 158.4 (C-8a), 122.5 (C-1'),
131.9 (C-2, 6, 1164 (C-3", 5), 161.5 (C-4"), 102.5
(C-1), 69.5 (C-2"), 74.9 (C-3"), 70.0 (C-4"), 71.7 (C-5"),
17.5 (C-6"), 20.9 (C-COMe), 172.5 (C-COMe). DL ¥t
P 5 SCHR[18] 4 — 3k, % Ak &Y L 21 -
3-0-(3-0- I F-a-L-MH R SR 2R ) o

WEY 10 AR TN CisHigOg;
ESIMS m/z: 287 [M + H]", 285 [M — H]"; *H NMR
(500 MHz, CD,0D): ¢ 7.42~7.38 (m, 2H, H-2, 6"),
6.92 (d, J = 8.9 Hz, 1H, H-5"), 6.55 (s, 1H, H-3), 6.46
(d, J = 2.1 Hz, 1H, H-8), 6.22 (d, J = 2.0 Hz, 1H, H-6);
3C NMR (125 MHz, CD;0D): § 166.0 (C-2), 103.9
(C-3), 183.9 (C-4), 159.4 (C-5), 100.1 (C-6), 166.3
(C-7), 95.0 (C-8), 163.2 (C-9), 105.3 (C-10), 120.3
(C-1'), 114.2 (C-2), 146.2 (C-3'), 147.0 (C-4"), 116.3
(C-5"), 116.8 (C-6"). L IR%HE 5 SCHR[19]4k1E — 3K,

YRGB ARBERR.

&Y 11 HEMR; 5 F RN CsHseO10;
ESIMS m/z: 671 [M + Na]*, 485 [M + CI]"; 'H NMR
(600 MHz, CD30D): 6 5.37 (d, J = 8.2 Hz, 1H, H-1"),
5.24 (d, J = 3.7 Hz, 1H, H-12), 3.49 (d, J = 11.2 Hz,
1H, H-23), 3.10 (t, J = 12.0 Hz, 1H, H-2a), 2.85 (dd, J =
14.3, 3.9 Hz, 1H, H-2b), 1.34 (s, 3H, CH3-25), 1.18 (s,
3H, CHs-24), 1.01 (s, 3H, CH5-27), 0.93 (s, 3H, CHs-
26), 0.91 (s, 3H, CH3-30), 0.86 (s, 3H, CH;-29); °C
NMR (150 MHz, CD;0D): 6 215.1 (C-1), 44.7 (C-2),
73.4 (C-3), 43.3 (C-4), 47.0 (C-5), 185 (C-6), 31.5 (C-7),
40.4 (C-8), 40.6 (C-9), 53.3 (C-10), 26.4 (C-11), 124.2
(C-12), 1443 (C-13), 42.9 (C-14), 28.9 (C-15), 24.0
(C-16), 47.8 (C-17), 49.6 (C-18), 482 (C-19), 44.1
(C-20), 34.9 (C-21), 335 (C-22), 659 (C-23), 133
(C-24), 16.0 (C-25), 18.4 (C-26), 26.2 (C-27), 178.1
(C-28), 33.3 (C-29), 24.0 (C-30), 95.7 (C-1"), 73.9 (C-2'),
78.4 (C-3"), 71.1 (C-4"), 78.7 (C-5'), 62.4 (C-6"). _LiR%k
W5 CHR[20)H0E —5, ¥tk AN 1-5E4R-38,
23- " FRFE ST LR -28-O--D-MH IR A Y -

WEY 12 HER AR T3 A CuHagOuo;
ESIMS m/z: 887 [2M+Na]", 863 [2M — H]; *H NMR
(600 MHz, CD;0D): 6 7.67 (d, J = 8.8 Hz, 1H, H-2,
6'), 6.85 (d, J = 8.8 Hz, 1H, H-3’, 5'), 6.26 (d, J = 2.0 Hz,
1H, H-8), 6.09 (d, J = 2.1 Hz, 1H, H-6), 5.30 (d, J =
1.6 Hz, 1H, H-1"), 4.17 (dd, J = 3.3, 1.7 Hz, 1H, H-
2"), 3.69~3.63 (m, 1H, H-3""), 0.86 (d, J = 5.7 Hz, 1H,
H-6"); *C NMR (150 MHz, CD,0D): 6 159.2 (C-2),
136.2 (C-3), 179.5 (C-4), 105.9 (C-4a), 163.1 (C-5),
99.8 (C-6), 165.7 (C-7), 94.8 (C-8), 158.4 (C-8a),
122.6 (C-1"), 131.9 (C-2', 6'), 116.4 (C-3’, 5'), 161.4
(C-4'), 103.4 (C-1"), 72.0 (C-2"), 72.1 (C-3"), 73.2
(C-4"), 71.9 (C-5"), 17.6 (C-6"). LA FHURE 5 CiHik[21]
Pl —8, Sz AN .

2 SRR

A A AR 2N S FB, AE BRI
LEERER R AR 12 MUEY, Sdkige
g Mm% N Z0 (1) WHEERFF AR (2)- #h
R (3). FIVIMI IR (4). 1-454%-38,23-— F R 551
KRR (5) 20-F2ERERIR (6). LhFEMy (7). WE=
(8)~ LLiZ-3-0-(3-O- L Hk-a-L- LR B Z=HHTY) (9)-
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KEHFZE (10). 1-5840-36,23- 255U R-28-0-
p-D-MLIRRI T (1) PR G (12). Hhbaw
1. 2. 5. 9 R 11 NEIRNEEMIT 7 B33

HRICIRRIE, Z0 (1) B A REFRPT RIS,
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