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Chemical constituents from leaves of Cyclocarya paliurus
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Abstract: Objective To study the chemical constituents from the leaves of Cyclocarya paliurus. Methods The compounds were
isolated and purified by chromatographic techniques and their structures were identified on the basis of spectral features. Results
Forteen known compounds, including 11 flavonoids and three phenolic acids, named kaempferol (1), quercetin (2), apigenin (3), tricin
(4), eupatilin (5), 3,7,8,3'-tetrahydroxy-4'-methoxyflavone (6), myricetin (7), 3,5-dihydroxy-7-methoxy-3’,4"-methylenedioxyflavone
(8), isoquercitrin (9), quercetin-3-O-p-D-glucuronide (10), myricetin-3-O-B-D-glucuronide (11), caffeic acid (12), 5-caffeoylquinic
acid (13), and 3-hydroxybenzoic acid-4-O-B-D-glucopyranoside (14) were isolated from the leaves of C. paliurus. Conclusion
Compounds 3, 4, 5, and 14 are firstly obtained from C. paliurus. Compounds 6 and 8 are isolated from the genus of Cyclocarya for the
first time. Compounds 1—11 showed moderate active against the brine shrimp larvae, and compounds 12—14 indicated significant
growth inhibitory activity against the brine shrimp (4drtemia salina) larvae.

Key words: Cyclocarya paliurus (Batal.) Ljinskaja; tricin; eupatilin; 3-hydroxybenzoic acid-4-O-p-D-glucopyranoside; toxic activity
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“W), A% NIl 2R (kaempferol, 1), #ft)
% (quercetin, 2). J73¢#& (apigenin, 3). HER
(tricin, 4). & =W K (eupatilin, 5).
3,7,8,3"-tetrahydroxy-4'-methoxyflavone (6). M
7 )+ 3,5-dihydroxy-7-methoxy-3',4'-
methylenedioxyflavone (8)+ 7t 7 £ (isoquercitrin,
9). Hit 2 Z-3-0-B-D-Hi & FERE L T (quercetin-3-O-
B-D-glucuronide, 10). i3 -3-0-B-D-4i %] B 1R
1 (myricetin-3-O-B-D-glucuronide,, 11). Wil HEPR
(caffeic acid, 12). 5-0uHE Bt 5 2 TR (5-
caffeoylquinic acid, 13) Fl 3-F KK HR-4-0-B-D-
ik Rd 5 %) % B ( 3-hydroxybenzoic acid-4-O-B-D-
glucopyranoside, 14). HH, WEH3~5F114 K
HIXNF BN B3], a6 F1 8 NE KM
HERNEEY o BAR . IR ERETE I R R
E 1~11 B &g A pesistt, ey
12~14 B A BEH 4005 .
1 SR

XRC-1 BB fAC YRR )
Bruker DRX-500 ZZ B ILHRIX (Bruker A7]); VG
AUTO spec-3000 JiiE{Y (VG {XEF AT, Ao
FIRERE (100~200+ 200~300 H ) FijH 2 (i F A
K GFase BIHE Bilgred T 477 SO FH#E
RPs N Merck /A ] 7= . Sephadex LH-20 H Fluka
AFAFE . HARFII N a

A SELS B FH 05 BN -2R B WL AR I K 1T 2%
B 5L, WA A B % N RS
R0 B A W) F B M Cyclocarya paliurus (Batal.)
Ljinskaja M. HYIFRA (N JC-32) fRAE T
TLARPR R 22 R AR =W 7 2
2 REESENE

THEERFEMITF (Skg), i, HHEE=R
Bk, GHRIGH, MERGER[AIFELRE . ¥
FH I UV 70 BOCE 28 PRk &, 0 ) FH A vt e
W PR C TR A IE T B S5 A R AR M RV U AT 26 L, Ik

( myricetin ,

95 5 4y S 2 A ERR B (65 @) BEMR LERIR B (55
g) MIETERE (68 ). BER LHEIRE P RERE
(100~200 H)> #HffE, Zntikl: (200~300 HD
e, S5-FEE (100 : 0—0 @ 100) KEEHRM,
TLC R & 9F0 7 AN (Fro 1~7). Fr. 3 #HThE
AL RS B, M-I (20 0 1—~1 0 1D B
Vi, FHS&EE AR CEU-FEE 9D 45
BEEY1 (7.0mg). 2 (7.8 mg). 12 (9.0 mg).
Fr. 4 AT REIAE (it o0 25, F& - (10 ¢
1—1: 1) BEAEVERL, T Sephadex LH-20 (& fjj-
HEE 1 D 2 3EA20EY 3 (8.8mg) 4 (129
mg). Fr. 5 #F47 RPjs 708, HFEE-/K (30 1 70—~
90 : 10) HHFEPENL, FFH Sephadex LH-20 (HEE)
SEAFLAEY S (8.1mg). 6 (10.5mg). 7 (9.7
mg) 18 (12.1 mg). Fr. 7 #HT RP g 055, FHHIEE-
7K (20 18090 : 100 BEFEBENL, FiH Sephadex
LH-20 CH ) A1 MCI A (3 43 B 15 210 &4 9 (9.1
mg). 10 (103 mg). 11 (12.7mg). 13 (12.2 mg)
14 (15.1 mg).

3 HmEE

& 1. HEMEK. '"HNMR (500 MHz,
DMSO-dg) 6: 8.04 (2H, d, J = 8.5 Hz, H-2', 6'), 6.89
(1H, d, J = 8.5 Hz, H-3', 5"), 6.38 (1H, d, J = 2.0 Hz,
H-8), 6.16 (1H, d, J = 2.0 Hz, H-6); "*C-NMR (125
MHz, DMSO-ds) 6: 177.4 (C-4), 165.6 (C-7), 162.6
(C-5), 160.5 (C-4"), 158.3 (C-9), 148.0 (C-2), 137.0
(C-3), 130.7 (C-2', 6), 123.7 (C-1"), 116.2 (C-3', 5),
104.6 (C-10), 99.3 (C-6), 94.6 (C-8). LA [ ¥4 5 ik
iE—, M AY 1 ML ZER.

W&y 2. HEMAK. 'HNMR (500 MHz,
DMSO-dg) 6: 7.68 (1H, d, J = 2.0 Hz, H-2'), 7.53 (1H,
dd, J = 8.0, 2.0 Hz, H-6'), 6.88 (1H, d, J = 8.0 Hz,
H-5"), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d, J =
2.0 Hz, H-6); "C-NMR (125 MHz, DMSO-d;) 6
176.0 (C-4), 164.2 (C-7), 160.8 (C-9), 156.1 (C-5),
147.1 (C-4"), 146.7 (C-2), 145.3 (C-3'), 135.7 (C-3),
129.2 (C-1"), 119.9 (C-6'), 115.6 (C-5), 115.2 (C-2'),
103.0 (C-10), 98.1 (C-6), 93.4 (C-8). LA_Hdi A1 STk
ol 5P, M A 2 I &

&Y 3. EOmAK. 'HNMR (500 MHz,
DMSO-ds) J: 7.94 (2H, d, J = 8.5 Hz, H-2', 6'), 6.93
(1H, d, J = 8.5 Hz, H-3', 5'), 6.77 (1H, s, H-3), 6.49
(1H, brs, H-8), 6.18 (1H, brs, H-6); "*C-NMR (125
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MHz, DMSO-ds) : 181.8 (C-4), 164.0 (C-2), 163.8
(C-7), 161.5 (C-5), 161.2 (C-4'), 157.4 (C-9), 128.6
(C-2', 6"), 121.3 (C-1"), 115.9 (C-3', 5"), 103.8 (C-10),
102.7 (C-3), 98.9 (C-6), 93.8 (C-8). LA b-%i# 5 itk
i —5, MEEEY 3 NITER.

&Y 4: WHEOKHA. 'HANMR (500 MHz,
DMSO-dg) d: 7.34 (2H, s, H-2', 6), 6.99 (1H, s, H-3),
6.57 (1H, d, J= 2.0 Hz, H-8), 6.21 (1H, d, J= 2.0 Hz,
H-6), 3.89 (6H, s, 3', 5-OCH3); "C-NMR (125 MHz,
DMSO-dg) d: 181.7 (C-4), 164.0 (C-2), 163.9 (C-7),
161.4 (C-5), 157.2 (C-9), 139.5 (C-4'), 148.0 (C-3’,
5), 120.2 (C-1"), 104.4 (C-2', 6'), 103.9 (C-10), 103.4
(C-3), 98.9 (C-6), 95.2 (C-8), 56.6 (3', 5'-OCH3). LA |
Hm A RIoE — s, WA 4 AR

&t 5. B A. '"HNMR (500 MHz,
DMSO-dg) 6: 7.65 (1H, dd, J = 8.5, 2.0 Hz, H-6"), 7.53
(1H, d, J = 2.0 Hz, H-2), 7.09 (1H, d, J = 8.5 Hz,
H-5'), 6.94 (1H, s, H-3), 6.62 (1H, s, H-8), 3.88 (3H, s,
6-OCH;), 3.84 (3H, s, 3-OCHs), 3.77 (3H, s,
4'-OCHs); “C-NMR (125 MHz, DMSO-ds) 6: 182.7
(C-4), 163.9 (C-2), 157.8 (C-7), 153.2 (C-5), 152.8
(C-9), 152.5 (C-4'), 149.5 (C-3"), 131.9 (C-6), 123.5
(C-1"), 120.4 (C-6"), 112.1 (C-5"), 109.9 (C-2"), 104.7
(C-10), 103.7 (C-3), 94.8 (C-8), 60.4 (6-OCH3), 56.3
(3'-OCHj3), 56.2 (4'-OCH3). LA b¥¥E 5 ClkRiE —
H®, MEENEY S NRELHEE,

&Y 6: HAKAK. 'THNMR (500 MHz,
DMSO-dg) : 7.77 (1H, s, H-2'), 7.74 (1H, d, J = 8.5
Hz, H-6'), 7.43 (1H, d, J = 8.7 Hz, H-5), 7.07 (1H, d,
J = 8.5 Hz, H-5'), 6.93 (1H, d, J = 8.7 Hz, H-6), 3.84
(3H, s, 4-OCH;); "C-NMR (125 MHz, DMSO-dy) &
172.5 (C-4), 149.8 (C-7), 149.1 (C-4'), 146.2 (C-3"),
145.9 (C-9), 144.6 (C-2), 137.2 (C-3), 132.8 (C-8),
124.4 (C-1'), 119.8 (C-6"), 115.1 (C-5, 10), 114.7
(C-2"), 113.9 (C-6), 117.8 (C-5"), 55.5 (4'-OCH3). Lk
RS ScEk iR E B, WS A 6 A
3,7,8,3'-tetrahydroxy-4'-methoxyflavone.

&t 7. B A, '"HNMR (500 MHz,
CD;0D) d: 7.33 (2H, s, H-2', 6'), 6.36 (1H, d, J = 2.0
Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6); "“C-NMR
(125 MHz, CD;0D) : 175.9 (C-4), 164.2 (C-7), 161.1
(C-5), 156.8 (C-9), 146.6 (C-2), 145.3 (C-3', 5"), 135.9
(C-3), 135.4 (C-4'), 121.7 (C-1"), 107.1 (C-2', 6),

103.1 (C-10), 97.8 (C-6), 92.9 (C-8). LA _F¥i# 5 ik
ig—", MR Em T It .

Ey 8: HEMAK. 'HNMR (500 MHz,
CDCly) 6: 7.82 (1H, dd, J = 8.5, 2.0 Hz, H-6'), 7.72
(1H, d, J = 2.0 Hz, H-2'), 6.97 (1H, d, J = 8.5 Hz,
H-5'), 6.50 (1H, d, J = 2.0 Hz, H-8), 6.38 (1H, d, J =
2.0 Hz, H-6), 6.08 (2H, s, H-3’, 4-OCH,0), 3.89 (3H,
s, 7-OCH3); "*C-NMR (125 MHz, CDCLy) &: 175.3
(C-4), 165.8 (C-7), 160.9 (C-5), 156.9 (C-9), 149.4
(C-4"), 148.2 (C-3'), 145.3 (C-2), 136.0 (C-3), 124.8
(C-1"), 122.9 (C-6'), 108.7 (C-5"), 107.8 (C-2"), 103.9
(C-10), 101.5 (3'-OCH,0-4"), 98.1 (C-6), 92.3 (C-8),
55.9 (7-OCHs). VL E¥d 5 scmpdhi —s™, ek
E A& W 8 A 3,5-dihydroxy-7-methoxy-3',4'-
methylenedioxyflavone.

&y 9. EkAK. 'HNMR (500 MHz,
CD;0D) &: 7.72 (1H, d, J = 2.0 Hz, H-2"), 7.58 (1H,
dd, J = 8.5, 2.0 Hz, H-6), 6.88 (1H, d, J = 8.5 Hz,
H-5'), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.21 (1H, d, J =
2.0 Hz, H-6), 5.24 (1H, d, J= 7.5 Hz, H-1"), 3.82 (1H,
dd, J = 12.0, 4.5 Hz, H-6"p), 3.70 (1H, dd, J = 12.0,
2.0 Hz, H-6"a); “C-NMR (125 MHz, CD;OD) §:
179.3 (C-4), 169.2 (C-5), 166.2 (C-7), 158.9 (C-2),
158.3 (C-9), 149.8 (C-4"), 145.9 (C-3'), 135.6 (C-3),
123.3 (C-1"), 123.1 (C-6'), 117.6 (C-5"), 116.0 (C-2'),
105.7 (C-10), 104.2 (C-1"), 99.6 (C-6), 94.8 (C-8),
78.5 (C-5"), 78.2 (C-3"), 75.8 (C-2"), 71.2 (C-4"),
62.6 (C-6"). VA E¥HE S SCikifkiE —5", W%
WEDD 9 MR

& 10: K K. "H.NMR (500 MHz,
DMSO-dg) &: 7.62 (1H, dd, J = 8.5, 2.0 Hz, H-6'), 7.52
(1H, d, J = 2.0 Hz, H-2)), 6.85 (1H, d, J = 8.5 Hz,
H-5'), 6.42 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d, J =
2.0 Hz, H-6), 5.50 (1H, d, J=7.5 Hz, H-1"), 3.58 (1H,
d, J=9.5 Hz, H-5"), 3.42~3.25 (3H, m, H-2"~4");
BC-NMR (125 MHz, DMSO-dq) J: 177.6 (C-4), 171.1
(C-6"), 164.4 (C-7), 161.0 (C-5), 157.6 (C-9), 156.4
(C-2), 148.4 (C-4'), 144.8 (C-3"), 133.9 (C-3), 120.5
(C-1', 6), 117.9 (C-5), 115.3 (C-2), 103.8 (C-10),
102.9 (C-1"), 98.8 (C-6), 93.7 (C-8), 76.5 (C-3"), 74.6
(C-5"), 74.6 (C-2"), 71.6 (C-4"). LA bF¥¥E 5 Uk
E-PY, M e A 10 Al ER-3-0-p-D-
A R IR T
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& 1: EEB K. 'HINMR (500 MHz,
DMSO-dg) 6: 7.20 (2H, s, H-2', 6'), 6.37 (1H, d, J =
2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 5.50 (1H,
d, J=17.5 Hz, H-1"), 3.56 (1H, d, J = 9.5 Hz, H-5"),
3.42~3.27 (3H, m, H-2"~4"); “C-NMR (125 MHz,
DMSO-dg) 6: 177.3 (C-4), 170.1 (C-6"), 164.3 (C-7),
161.1 (C-5), 156.7 (C-2), 156.2 (C-9), 145.4 (C-3", 5'),
136.7 (C-4"), 133.6 (C-3), 119.5 (C-1'), 108.6 (C-2,
6'), 103.8 (C-10), 101.7 (C-1"), 98.8 (C-6), 93.5
(C-8), 77.5 (C-3"), 76.2 (C-5"), 73.8 (C-2"), 71.4
(C-4"yo LL ¥t 5 ek — a3, M e
HY 11 NG R -3-0-B-D- 8 & HE R IR

EW12: HEOH A, "TH-NMR (500 MHz,
CD;0D) ¢: 7.52 (1H, d, J = 16.0 Hz, H-7), 7.00 (1H,
d, J = 2.0 Hz, H-2), 6.93 (1H, dd, J = 8.0, 2.0 Hz,
H-6), 6.78 (1H, d, J = 8.0 Hz, H-5), 6.19 (1H, d, J =
16.0 Hz, H-8); ?C-NMR (125 MHz, CD;0D) d: 171.3
(C-9), 149.4 (C-4), 147.1 (C-7), 146.9 (C-3), 127.9
(C-1), 122.8 (C-6), 116.7 (C-5), 115.8 (C-2), 115.1
(C-8). VA FHt 5 ik 3 A — 50, e fh
E 1012 IR .

WEW13: HEEH A, '"H-NMR (500 MHz,
DMSO-dg) d: 7.46 (1H, d, J = 16.0 Hz, H-7"), 7.02
(1H, s, H-2'), 6.98 (1H, d, J = 8.0 Hz, H-6"), 6.76 (1H,
d, J = 8.0 Hz, H-5'), 6.21 (1H, d, J = 16.0 Hz, H-8),
5.20 (1H, s, H-3), 3.81 (1H, s, H-4), 3.55 (1H, s, H-5),
1.90 (4H, m, H-2, 6); >C-NMR (125 MHz, DMSO-dj)
5. 176.8 (C-7), 1662 (C-9'), 148.3 (C-4'), 146.0
(C-7"), 144.4 (C-3"), 125.8 (C-1"), 121.2 (C-6"), 115.9
(C-5"), 115.0 (C-2"), 114.6 (C-8"), 73.2 (C-1), 71.5
(C-4), 70.9 (C-3), 67.8 (C-5), 37.6 (C-6), 35.4 (C-2).
DL $ode 5 ScmrAE S A -5, M A 13
N S-DMEREREZE T

&Y 14: At A. 'THINMR (500 MHz,
CD;0D) §: 7.54 (1H, d, J = 2.5 Hz, H-2), 7.20 (1H,
dd, J = 9.0, 2.5 Hz, H-6), 6.78 (1H, d, J = 9.0 Hz,
H-5), 4.92 (1H, d, J = 7.0 Hz, H-1"), 3.83 (1H, dd, J =
12.5, 4.5 Hz, H-6"p), 3.65 (1H, dd, J = 12.5, 2.0 Hz,
H-6"0), 3.38 (2H, m, H-2', 5), 3.34 (2H, m, H-3', 4');
BC-NMR (125 MHz, CD;0D) 6: 174.8 (C-7), 148.9
(C-4), 147.5 (C-3), 135.5 (C-1), 122.8 (C-6), 118.9
(C-2), 117.0 (C-5), 103.9 (C-1'), 78.4 (C-5"), 78.2
(C-3"), 75.3 (C-2'), 71.6 (C-4"), 62.7 (C-6"). VL _E%iHf

SiE A Y, st s 14 8 3-8
HE T FR R -4-O-B-D- M IR 7 2 B Y
4 EHFEMENR

TR SN P A i e I e 1,
TEEAE 1.8 cm i 2 em BN EEFRFLHER N 0.2 mL
PINIEHEK, B FLA NN TG B0 3h B 347
KN Artemia salina $1& 25~30 1~ B &Y 1~14
53 H DMSO ¥fi#, FREKRERHFEE 10 pg/mL,
IMA B ARG TR AL, XTREZH i DMSO,  I64h,
PILE 4 pochonin N /E BRI R, A —AbFEEE
3. MEFEEFRBERFE 240 )5, RS FIHHE
TG RIE T RN 2, BN AR EL
B (M), 53R ILE 1.

M=(A—B—N)/(G—N)
M N 24 h JERIEFESR; A N 24 h JFRIFET E%; B N24h
JE X HRZEL AR AR T B NOATEIMN R Z BT A6 T4 G
ol ERUIENI NN I SE

F1 KAY1~14 HAMRSENE
Table 1 Toxicity of compounds 1—14 with mortality rates

wEY) BIEH/% wEY) HHEHR/%

1 55.5 9 50.8
2 49.2 10 56.1
3 48.9 11 56.4
4 50.5 12 68.9
5 52.7 13 70.5
6 523 14 71.2
7 50.1 pochonin N 82.8
8 56.1

MR S5 5 B, 5 B X HE pochonin N AH H (3
TEH 82.8%), tLEW 1~11 Bonh &S00, 1k
G 12~14 BRBESUUEN, WMLEMLEE
B RN TR 1) BTG M B T B 254k
a0
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