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LI Long-yu', LUO Rong-hua’, XU Ming-jie', WU Yi-wei', ZHAO Di', PAN Qiao-ling’, JIN Jia-yi’, ZHAO Tian-tian’,
XU Tun-hai'”", ZHENG Xiao-jie*’, JIANG Cheng-xi’", ZHU Yin-di’
1. School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China;
2. Institute of Life Sciences, Wenzhou University, Wenzhou 325035, China;
3. School of Pharmaceutical Sciences, Wenzhou Medical University, Wenzhou 325035, China;
4. Wenzhou Vocational College of Science and Technology, Wenzhou 325000, China

[Abstract] Objective: To study the chemical constituents from leaves of Cyclocarya paliurus. Methods: The ethanol
extract of C. paliurus leaves was extracted with petroleum ether, ethyl acetate, and n-butanol three times, respectively.
The n-butanol fractions were separated and purified by D101 macroporous resin, silica gel column chromatography,
octadecylsilyl (ODS) semi-preparative chromatography, Sephadex LH-20, and high performance liquid chromatography
(HPLC), and the structures of the yielded compounds were identified by nuclear magnetic resonance (NMR). Results: Ten
compounds were isolated from C. paliurus leaves: kaempferol (1), medioresinol (2), (+)-pinoresinol (3), (+)-epipinoresinol
(4), asiatic acid (5), maslinic acid (6), ursolic acid (7), la, 38 -dihydroxy-12-oleanen-28-oic acid (8), punicaone (9),
cyclocarioside I (10). Conclusion: Compounds 2-4 and 8 were isolated from Cyclocarya for the first time.
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HYE A% ("H-NMR) (600 MHz, CD,0OD)é: 6. 21 (1H,
d, J=2.1 Hz, H-6), 6. 42 (1H, d, J=2. 4 Hz, H-8), 6. 93
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6.79 (1H, d, J=8.4 Hz, H-5), 6.84 (1H, dd, J=1.8,
8.4 Hz, H-6), 6. 98 (1H, d, J=1. 8 Hz, H-2), 4. 74 (2H,
d, J=4.2 Hz, H-7,7"), 3. 88 (3H, s, 3-OMe), 3. 87 (6H,
s, 3', 5'-OMe), 3. 87 (2H, m, H-9a, 9'a), 3. 15 (2H, m,
H-8, 8'), 4. 25 (2H, m, H-9b, 9'b); “C-NMR (150 MHz,
CD,0D) &: 55. 5 (C-3'-OMe), 55.7 (C-5'-OMe), 56.9
(C-8, 8'), 56.5 (C-3-OMe), 72.9 (C-9'), 72.8 (C-9),
87.7 (C-7), 87.9 (C-7"), 104. 6 (C-2', 6"), 111. 1 (C-2),
116. 2 (C-5), 120.2 (C-6), 130. 1 (C-1"), 133.3 (C-1),
133.9 (C-4"), 147.5 (C-4), 149. 5 (C-3, 5"), 149. 2 (C-
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2, 2'), 3.83 (2H, m, H-8, 8'), 6.80 (2H, dd, J=1.8,
8.4 Hz, H-6, 6"), 3. 85 (6H, s, 3, 3’-OCH,), 6. 76 (2H,
d, J=8.4 Hz, H-5, 5'), 4.23 (2H, m, H-9a, 9'a), 4. 70
(2H, d, J=4.2 Hz, H-7, 7'); “C-NMR (150 MHz,
CD,0D) 6: 133.9 (C-1, 1), 111. 1 (C-2, 2), 149. 3 (C-
3,3, 56.5 (3, 3'-OCH,), 147. 5 (C-4, 4"), 116. 2 (C-5,
5%, 120.2 (C-6, 6'), 87.7 (C-7, 7), 55.6 (C-8, 8),
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H-5), 6.79 (1H, d, J=1.2 Hz, H-5"), 6.80 (1H, d, J=
1. 8 Hz, H-6"), 6. 81 (1H, d, J=1. 8 Hz, H-6), 4. 41 (1H,
d, J=7.2 Hz, H-7), 4. 85 (1H, d, J=6. 0 Hz, H-7"), 2. 93
(1H, m, H-8) 3. 38 (1H, m, H-8"), 3. 78 (1H, m, H-9'a),
4.10 (1H, d, J=9. 6 Hz, H-9a), 3. 84 (3H, s, 3’-OCH,),
3.85 (3H, s, 3-OCH3), 3. 83 (1H, m, H-9b), 3. 18 (1H,
m, H-9'b); “"C-NMR (150 MHz, CD,0D)&: 134. 0 (C-1),
131.5 (C-1), 111. 0 (C-2), 110.7 (C-2'), 149. 3 (C-3),
149. 0 (C-3"), 147. 6 (C-4), 146. 8 (C-4"), 116. 2 (C-5),
116. 1 (C-5"), 120.4 (C-6), 119.5 (C-6'), 89.7 (C-7),
83.7 (C-7'), 55.9 (C-8), 51. 5 (C-8'), 72.2 (C-9), 70. 8
(C-9", 56.5 (3, 3-OCH,), H U i B4l 5 SC ik iz 8 5L
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(3H, d, J=4.8 Hz, H-29), 1.02 (6H, s, H-24), 1.13
(3H, s, H-25), 2.20 (1H, d, J=11.4 Hz, H-18), 3.52
(1H, d, J=10. 8 Hz, H-3), 3. 87 (3H, m, H-2, 3), 5.24
(1H, t, J=3. 6 Hz, H-12); “"C-NMR (150 MHz, CD,0D)
8:17.6 (C-24), 17. 8 (C-25), 17.9 (C-30), 18. 0 (C-29),
19.1 (C-6), 181.9 (C-28), 21.8 (C-26), 24. 4 (C-27),
24.6 (C-11), 25.5 (C-21), 29.3 (C-16), 32.0 (C-15),
33. 8 (C-7), 38. 3 (C-22), 39. 3 (C-10), 40. 6 (C-19, 20),
41.0 (C-8), 42.5 (C-4), 42.7 (C-14), 43.6 (C-17),
44. 4 (C-5), 49. 8 (C-9), 54.5 (C-18), 67. 4 (C-2), 71.5
(C-23),78.9 (C-3), 126. 9 (C-12), 139. 9 (C-13), H:ik
BRSOk B A B, BUEEE Y S AR
THIR

tE&we: AR, 4+ hC,HO, H-
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(3H, s, H-29), 1.28 (3H, s, H-27), 1. 04 (3H, s, H-26),
1.00 (3H, s, H-25), 1. 10 (3H, s, H-24), 1. 39 (3H, s, H-
23), 2.28 (2H, dd, J=12. 6, 4. 2 Hz, H-1), 4. 13 (2H, m,
H-2), 3.42 (2H, d, J=9. 6 Hz, H-3), 1. 06 (1H, s, H-5),
5.45 (1H, t, J=4.2 Hz, H-12), 3.32 (1H, dd, J=14. 4,
4.2 Hz, H-18); “C-NMR (150 MHz, C,D,N) &: 180. 7
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(C-28), 145.3 (C-13), 122.9 (C-12), 84.2 (C-3), 69.0
(C-2), 56.3 (C-5), 48.6 (C-9), 48.2 (C-1), 47.1 (C-
17), 46. 8 (C-19), 42. 6 (C-14), 42. 4 (C-18), 40. 3 (C-
4), 40. 2 (C-8), 38.9 (C-10), 34. 6 (C-21), 33. 7 (C-29),
33. 6 (C-7, 22), 31. 4 (C-20), 29. 8 (C-23), 28. 7 (C-15),
26.6 (C-27), 24.3 (C-16), 24.2 (C-30), 24.1 (C-11),
19.3 (C-6), 18.1 (C-24), 17.9 (C-26), 17.3 (C-25).
OB R SRR T A", R A 6
ML

tkE&EWT: Ak, 51Uk CH0O,. 'H-
NMR (600 MHz, C.D.N) &: 1.27 (1H, s, H-27), 1.25
(1H, s, H-23), 1. 08 (1H, s, H-25), 1. 05 (1H, s, H-30),
1.02 (1H, d, J=6. 0 Hz, H-24), 0. 97 (1H, d, J=6. 0 Hz,
H-29), 0.91 (1H, s, H-26), 5. 52 (1H, t, J=3. 6 Hz, H-
12), 3.49 (1H, dd, J=10. 8, 5. 4 Hz, H-3), 2. 67 (1H, d,
J=11.4 Hz, H-18); "“C-NMR (150 MHz, C.D.N) &:
180. 4 (C-28), 139. 7 (C-13), 126. 0 (C-12), 78. 5 (C-3),
56.2 (C-5), 54.0 (C-18), 48.5 (C-9), 48.4 (C-17),
42.9 (C-14), 40.4 (C-8), 39.9 (C-20), 39.8 (C-19),
39.8 (C-4), 39.5 (C-1), 37.9 (C-22), 37.7 (C-10),
34.0 (C-7), 31.5 (C-21), 29.2 (C-15), 29.1 (C-23),
28.6 (C-2), 25.3 (C-16), 24.3 (C-27), 24.0 (C-11),
21.8 (C-30), 19.2 (C-6), 18.0 (C-29), 17.9 (C-26),
17.0 (C-24), 16. 1 (C-25), Hitk2£5E 5 SCk R 8 —
], WO A Y T AR

k&Ews: aakAk, 510 CH0, H-
NMR (600 MHz, C,D.N) &: 5. 58 (1H, t, J=3. 6 Hz, H-
12), 4. 41 (1H, dd, J=12. 0, 4. 8 Hz, H-3), 3.35 (dd, J =
13. 8, 4. 8 Hz, H-1), 2. 97 (1H, dd, J=11. 4, 6. 6 Hz, H-
19); 1. 02(3H, s, H-30), 0. 95 (3H, s, H-29), 1. 36 (3H,
s, H-27), 1. 13 (3H, s, H-26), 1. 02 (3H, s, H-25), 1. 13
(3H, s, H-24), 1. 37 (3H, s, H-23); "C-NMR (150 MHz,
C.D.N) &: 180.7 (C-28), 145.1 (C-13), 123.3 (C-12),
73.1 (C-3), 72. 1 (C-1), 49. 0 (C-5), 47. 1 (C-19), 47.0
(C-17), 43.1 (C-14), 42.5 (C-18), 41.9 (C-10), 40. 1
(C-8), 40.0 (C-4), 38.8 (C-9), 36.2 (C-2), 34.6 (C-
21), 33.7 (C-28), 33.6 (C-22), 33.5 (C-7), 31.4 (C-
20), 29. 3 (C-23), 28.9 (C-15), 26.7 (C-27), 24.2 (C-
16), 24. 2 (C-30), 24. 0 (C-11), 19. 2 (C-6), 18. 0 (C-26),
16.9 (C-24, 25), Hil 154 5 SOk E A —3,
HUEEIL A8 M la, 365125705281 .

&9 IREAmA, 5Tk C,HO,. 'H-
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NMR (600 MHz, C,D.N) 6: 6. 63 (1H, d, J=10. 2 Hz, H-
1), 6.05 (1H, d, J=10.2 Hz, H-2), 5.59 (1H, dd, J=
4.5, 3.0 Hz, H-12), 3.70 (1H, d, J=10. 8 Hz, H-25),
3.62 (1H, d, J=10. 8 Hz, H-25), 2. 55 (1H, dd, J=11. 4,
5.4 Hz, H-9), 1.30 (3H, s, H-24), 1. 20 (3H, s, H-23),
1. 13 (3H, s, H-26), 1. 06 (3H, s, H-27), 1. 00 (3H, s, H-
29), 0.94 (3H, s, H-30); "“C-NMR (150 MHz,
C.D.N) &: 206.8 (C-3), 180.7 (C-28), 154.0 (C-1),
144. 1 (C-13), 127. 1 (C-2), 124. 3 (C-12), 69. 9 (C-25),
48.4 (C-10), 47.3 (C-17), 46.4 (C-19), 45.5 (C-5),
42.9 (C-4), 42.9 (C-18), 42.6 (C-14), 40.5 (C-8),
39.2 (C-9), 34.7 (C-21), 33.7 (C-29), 33.5 (C-7),
32.9 (C-22), 31.3 (C-20), 28.7 (C-15), 27.1 (C-11),
26.1 (C-23), 24.2 (C-27), 24.1 (C-16), 19.5 (C-6),
18. 8 (C-30), 17.9 (C-26), 16. 8 (C-24). HIikkE 5
SCHRARE FEA—F, SUEE A 9 A AR i
fk&w0. Aeamk, 4r=L8CH,0, 'H-
NMR (600 MHz, C.D,N) &: 5. 53 (1H, d, J=1. 8 Hz, H-
1" of arabinos), 5.05 (1H, d, J=7.8 Hz, H-1" of
quinovos), 4. 18 (1H, t, /= 9. 0 Hz, H-3" of quinovos),
3.03 (1H, m, Ha-1), 2.92 (1H, dt, J = 12.6, 4.2 Hz,
Ha-11), 1.61 (3H, d, J = 6.0 Hz, H-6"), 1. 08 (3H, s,
H-18), 1.42 (3H, s, H-19), 1. 18 (3H, s, H-21), 1.45
(3H, s, H-26), 1. 37 (3H, s, H-27), 0. 95 (3H, s, H-28),
1.28 (3H, s, H-29), 0.72 (3H, s, H-30); “C-NMR
(150 MHz, C,.D.N) &: 87.0 (C-20), 84.7 (C-24), 79.7
(C-3), 77.3 (C-12), 71.7 (C-25), 54.5 (C-9), 51. 4 (C-
5), 50. 6 (C-14), 49. 6 (C-17), 42. 0 (C-8), 41. 5 (C-13),
40. 5 (C-10), 38. 4 (C-4), 36. 8 (C-7), 36. 1 (C-1), 35.0
(C-11), 34.4 (C-22), 32.1 (C-15), 30.5 (C-29), 28.3
(C-27), 27. 3 (C-2), 26. 8 (C-23), 26. 3 (C-26), 25. 0 (C-
21), 23.4 (C-28), 21.8 (C-16), 18.8 (C-6), 17.5 (C-
18), 17. 3 (C-30), 17. 2 (C-19), 3-O-arabinos ## 3L 1 %
oh 6. 106.8 (C-17), 84.5 (C-2), 79. 8 (C-3"), 86. 1
(C-4"), 63.4 (C-5"); 12-O-quinovos #H 5 1Y 54 Hy 5
101. 9 (C-1"), 76.0 (C-2"), 78.8 (C-3"), 79.8 (C-4"),
73.2(C-5"), 19. 1 (C-6")o H: i B 5 Sk 41z 16 5
A2, HESER S Y10 RN T .

4 g

X RIS PR O Z P20 . =
b ARSI AT RN £ T B O B LT A G



2021 4F 10 A 5523 % 55 10 )

FEBCHZS Mod Chin Med

Oct. 2021 Vol.23 No. 10

LB HEE T 10MEE Y, A 6 =il e 3
MARIRREMAEY, Hi 1A= w3 ARIRR K
AP B RN H MR Y h s8], R T
X BRI o Z2 BRI, R T BRI P L
Ir IR R — 2P R MR T 2%

(1]

(2]

(4]

(5]

(6]

(7]

Sk
TEHFR(TEADE)REL. FTEADE:F
21 & [M]. A A5 A, 1979:19.

LIU Y,CAO Y N, FANG S Z, et al. Antidiabetic effect of
Cyclocarya paliurus leaves depends on the contents of
antihyperglycemic  flavonoids and  antihyperlipidemic
triterpenoids[]]. Molecules,2018,23(5):1042.

LIN C X, SU Z X, LUO J, et al. Polysaccharide extracted
from the leaves of Cyclocarya paliurus (Batal. ) Iljinskaja
enhanced stress resistance in Caenorhabditis elegans via
skn-1 and hsf-1 [J]. Int J Biol Macromol, 2020, 143:
243-254.

EMAZ,RIRW, 5, F . FEAT OB BRI
AR ] P B 25k &, 2018,53(6) :418-420.
WA, AL, R R E R & 25 AR A AT
Rt [J]. & H 5 pHA 5 ,2019,40(12):61-63.
F5, %40, JE L FARMLE R R ]
P A% 25,2008,30(2) :238-240.

ZapZ LB, Ha . KT PARIEEELT RS
ArELlI]. B b 24 & ,2019,44(7) : 1397-1402.

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

UL LRI FE RS A ERARID].
b dbE PE %K ,2017.

IR, X, B F . RIS KE N LI F RS
AralJ]. 3 25,2014,45(17) : 2440-2446.

FRG, IR, EAR,F. EanFaaral)]
Fr 3245 ,2013,44(15) : 2052-2054.

HUANG Y, AISA H A, ISAEV M 1. Isoprenoids of

Euphorbia  sororia. 1. triterpenoids [J]. Chem Nat
Compd+,2009,45(6) :921-924.
ER,RER,GH, 5. BB E RS R[]

P 25 44,2020(11) : 2684-2687.

KOHDA H, NAMERA A, KOYAMA A, et al. Indole
alkaloid production in
rhyncophylla (MIQ) MIQUEL [J]. Chem Pharm Bull,
1996,44(2) :352-357.

ZHANG L J, CHENG J J, LIAO C C, et al. Triterpene
acids from Euscaphis japonica and assessment of their
cytotoxic and anti-NO activities [J]. Planta Med, 2012, 78
(14):1584-1590.

JIANG HZ,MA Q Y,FAN H J, et al. Fatty acid synthase
inhibitors isolated from Punica granatum L [J]. J Braz
Chem Soc,2012,23(5) : 889-893.

FANG Z J, SHEN S N, WANG ] M, et al. Triterpenoids
from Cyclocarya paliurus that enhance glucose uptake in
3T3-L1 adipocytes[]]. Molecules,2019,24(1):187.
FEE . FABRAMFRSARL(D]. KA KETES
KF,2012.

callus cultures of Uncaria

OlcAz B . 2020-12-09 %% . W)

+ 1709 -



