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Chemical Constituents from Walnut green husk
and Thier Antitumor Activities in Vitro
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Abstract ; The experiment aimed to investigate the chemicali.compositions of Walnut green husk and the antitumor activi-
ties of the isolated compounds. The chemical constituents were isolated and purified by column chromatography and re-
crystallization , and their structures have been elucidated on the basis of spectral data analysis. As a result, thirteen com-
pounds were isolated and identified ‘as’ 3,, 5~dimethoxy-4-hydroxy benzene carbonic-7-0-8-D-pyranglucose (1), myri-
canain F (2) ,B-stitosterol (3 ), oleanolic/acid (4) ,regiolone (5) ,asiatic acid (6) , hederagenin (7) ,B-daucosterin
(8), (R) -8-hydroxy-a-tetralone-0-3-D-glucopyranoside (9) ,383,23-dihydroxy-urs-12-en-28-oic acid (10) ,ursolic acid
(11) ,syringe acid (12), Juglanoside B (13). Compounds 1,2,6,7,9 and 10 are all separated from the genus for the

first time. Furthermore , compound 4 showed strong inhibitory activity towards human carcinoma ( HepG-2) ,and com-

pound 9 showed moderate inhibitory activity towards human breast cancer cells (MCF-7).
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3.1 HHETE

EW1 RS IA(CH,0H) , 3+ C;
H,, O,, mp.160 ~ 161 °C;'H NMR (400 MHz,
CD,0D) 6.7.38(2H,s,H-2,6),3.87(6H,s,3,5-
OMe) ,5.66(1H,d, ] =7.74 Hz,H-1'),3.36 ~3.50
(4H,m,H2' ~5'),3.83(1H,dd, ] =12.0,2.3 Hz,
H-6'a),3.66(1H,dd,J =12.0,4.3 Hz,H-6'b) ;" C
NMR (100 MHz, CD,0D) §:120.7 (C-1),108.6
(C2),148.9 (C3),142.4 (C4),148.9 (C-5),
108.6(C-6),166.7 (C-7),96.2 (C-1"),74.1 (C-
2'),78.9(C3"),71.4(C4"),78.1(C-5") ,62.3(C-
6'),56.9(3,5 x -OMe), L F%d 5 3cik il
FEAR 3 WSk G R 3,5- P R 4%
B KW R-7-0-B-D-FHHEH

LEW2 HEILERHK, 5+ CyH,0,,
mp. 196 ~ 198 °C ; HR-ESI-MS:m/z 351. 1568 [ M +
Na]* ( calculated for 351.156 7);' H NMR (400
MHz,CDCL,) §:6.67(1H,s,H-5),2.90 ~2.97(1H,
m,H,7),2.47 ~2.54 (1H,m, H,-7),1.83 ~2.01
(1H,m,H,-8),1.83 ~2.01 (1H, m, H,-8) ,1.66 ~
1.73(1H,m,H,9) ,1.53 ~1. 59 (1H,m,H{9) 4. 11
(1H,t,J = 9.6 Hz,H-10),1.83 ~2:01(1H,m, H,-
11),1.53 ~1.59 (1H, m, H,-11),2.90 ~2.97( 1,
m,H,-12),2.90 ~2.97 (1H, m{H,-12) ;2. 28 ~2.35
(1H,m,H,-13),1.66 ~ 1,73 (1, m, H,-13),7. 10
(1H,d,J =8.3 Hz,H-15) ,6.91(1H,d,J = 8.3 Hz,
H-16),7.19(1H;s,H#18) ,6.81(1H,s,H-19),3.92
(MeO-,s,C4) ; 2C'NMR-(100 MHz,CDCL, )5:124. 7
(C-1),125.1(€2),139.2°(C3), 146.8 (C4),
110.4(€-5) ,131. 6 (G=6) ,30.7(C-7) ,26.8 (C-8)
23.0(C-9).69. 0(C-10) ,39.7(C-11) ,27.2(C-12)
35.1(C-13)+131.0(C-14) ,130.3(C-15) ,117.3(C-
16)4151.8 (C-17),133.7 (C-18), 126.4 (C-19) ,
56.5(MeO-,C4) LA 1 ¥ 5 SCmk' it i 3 A —
B, DS Z A B YR myricananin F

LEW3I  ToOs RS (A, mp. 139 ~
140 C, 4372 C, Hy, O; Liebermann-Burchard [ i
LI PH P, Molish 2 i 5% BB #4;'H NMR (400
MHz,CDCL,) §:5.36(1H,d,J = 5.2 Hz,H6) ,3.55
(IH,m,H-3),1.02(3H,s,Me-19),0.93 (3H,d, J
= 6.3 Hz,Me-21),0.85 (3H,d,J = 2.0 Hz, Me-

29),0.83(3H,d,J =6.6 Hz, Me-27),0.83 (3H, s,
Me-26),0.69 (3H, s, Me-18) ;" C NMR (100 MHz,
CDCL,)8:37.6(C-1),32.1(C-2),72.4(C-3),42.7
(C4),141.0(C-5),121.9(C-6),32.0(C-7),32. 1
(C-8),50.4(C9),37.0(C-10),21.5(C-11),40.0
(C-12),42.4(C-13),57.0(C-14),24.6 (C-15),
28.5(C-16),56.4 (C-17),12.3(C-18),19.2 ( C-
19),36.4(C-20),19.5(C21),34:2(€-22),26.3
(C-23),46.0(C24),29.5(C-25),19.0(C-26),
19.8(C-27),23.3(C28),12:.3(G=29), LI | %iR
5 SRR R AR — B N R A A W B
F

LEm HEk AR, mp. 279 ~280 C, 43150
Cy H,g O, 5 Liebermann<Burchard | iz I 52 3 A % ;' H
NMR (400 MHz,;C¢D;N)§:0.91,0.93,1.06,1.07,
1.08,1.15,1.29(each 3H,s,7-CH, ) ,3.38(1H,dd,
J=10.6,4.0 Hz,H-3),5.44 (1H, m, H-12),2.98
(1H, dd;, J = 13.6,4.0 Hz, H-18) ;" C NMR ( 100
MHz,;C,DsN)5:38.9(C-1),28.0(C-2),78.1(C-3),
39.3(C4),55.8(C-5),18.7(C-6),33.2(C-7),
39.7(C-8),48.1(C9),37.3(C-10),23.7(C-11),
122.5(C-12),144.8(C-13) ,42.1(C-14) ,28.3(C-
15),23.7(C-16),46.6 (C-17),42.0(C-18) ,46. 4
(C-19),30.9(C-20),34.2(C21),33.2(C22),
28.7(C-23),16.5(C-24),15.5(C-25),17.4(C-
26),26.1(C-27),180.2(C-28),33.2(C-29),23.8
(C-30) . A i3 Hicdhs 5 ekt il A — %
IS A YR TR R

wEWS ToOFIRS & (CHCL) , 240 365
nm A YEEBE L, mp. 73 ~ 74 C, 4 F 3L CHy
0,.'H NMR (400 MHz,CDCl,) §:12.5(1H,s, OH-
8),7.48(1H,t,J =8.0,H-6),7.01 (1H,d,J =7.6
Hz,H-5),6.90(1H,d,J =8.4 Hz,H-7) ,4.89(1H,
dd,J=7.2,4.0 Hz),2.98(1H,ddd,J =18.0,8.3,
4.8 Hz,H-2a) ,2.64(1H,ddd,J =18.0,8.3,4. 8 Hz,
H-2b),2.33(1H,m,H-3a),2. 16(1H,m,H-3b) ;" C
NMR (100 MHz, CDCL,) §:204.6 (C-1),34.7 ( C-
2),31.4(C-3),67.8(C4),117.6(C-5),137.2(C-
6),117.9(C-7),162.8(C-8),146.1(C-9),115. 4
(C-10) o DA b8t 5 somk ™ il 54—, W
IS AR ) AL

HEW6 HEOkA, mp. 327 ~328 C, 5372
C;Hyg Oy ; Liebermann-Burchard Jz Jif 5 $f FH 1 'H
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NMR (400 MHz,C,D,N) § :5.49(1H,t,J =4.0 Hz,
H-12),4.26(1H,d,J=4.0 Hz,H2) ,4.26 (1H,d, J
=4.0 Hz,H-3),4.22(1H,d,J =10.6 Hz,H,-23),
3.72(1H,d,J =10.6 Hz,H,-23),1. 16(3H,s,Me-25
),1.10(3H,s, Me-24 ),1.09(3H,s, Me-26),1. 08
(3H, s, Me-27),0.99 (3H,d, J = 6.2 Hz, H-30),
0.97(3H,d,J =6.2 Hz,H-29) ;" C NMR (100 MHz,
CD;N) 5:48.2(C-1),66.7(C-2),78.5(C-3),44.0
(C4),48.3(C-5),18.8(C-6),33.5(C-7) ,40.4(C-
8),48.2(C-9),38.6(C-10) ,24.2(C-11),125.9( C-
12),139.6(C-13),42.9(C-14),29.0(C-15),25.2
(C-16),48.4 (C-17),53.8(C-18),39.8 (C-19),
39.7(C20),31.4(C21),37.8(C22),69.2(C-
23),14.8(C24),17.9(C-25),17.8(C-26),24. 1
(C-27),180.3(C-28),17.8(C-29),21.7(C-30) .,
DAL 0 M 5 Sk 0 AR — B, PR I
EW AL R,

EWMT HeXEEhAR, 7T CyHL0,,
mp. 331 ~ 333 °C ; Liebermann-Burchard Jz )W & ¥ fH
P;"H NMR (400 MHz, C,D;N) §:4.25(1H,d, J=
10.5 Hz,H-3),3.31(1H,dd,J = 13.0,3.9 Hz, H-
5),5.49 (1H,brs,H-12),3.30(1H,dd,J = 13.1,
4.2 Hz,H-18) ,4.25 (1H,d, J = 10. 3 ' Hz; H-23a) ,
3.73(1H,d,J =10.3 Hz, H-238 ),1.25(3H,s, H-
24),1.05(3H,s,H-25),1.03 (3H,s, H26) ,1:02
(3H,s,H27),1.00(3H, s, H29),0.94 (3H, s, H-
30);"C NMR (100 MHz,€,D;N) & :39.1(C-1),
28.0(C-2),73.7(C-3),43.2(C4),48.9(C-5),
18.9(C-6),33.6(C-7),40.1 (C-8),48.5(C9),
37.6(C-10) ,24.2 (C-11)5122.9 (C-12) ,145. 2 ( C-
13),42.5(C-14),28.7 (C-15),24. 1 (C-16) ,47.0
(C-17)1,42.3 (C-18 )46.8 (C-19),31.3 (C-20),
34.5(C21),33.5(C22),68.2(C=23),13.5(C-
24),16.3(€-25)417.8(C-26),26.5(C-27),180.6
(C-28),33.3(C29),24.0(C-30), DI %45
Fk O R A — B, WO E AL A B R
JCo

LEW8 HEKA, 773 CisHe O, mp. 295
~296 °C ; Liebermann-Burchard JZ 1% 5 ¥ FH o4 ;'H
NMR (400 MHz, C;D;N) & :5.33 (1H,t,J =2.6
Hz,H-6),5.07 (1H,d,J =7.8 Hz, H-1'),4.56
(2H,dd,J=2.5,11.6 Hz,H-6") ,4.40(1H,dd, J =
5.5,12.0 Hz,H4') ,0.96 (3H,d, ] =6.6 Hz, CH,-

21),0.92(3H,s,CH,-18),0.88(6H,d,J=1.9 Hz,
CH,-26,27),0.86(3H,t,J =6.9 Hz,CH,;-29) ,0. 67
(3H,s,CH,-19) ;" C NMR (100 MHz ,C,D,N) §:
38.0(C-1),30.9(C2),79.0(C-3),40.5(C4),
141.4(C-5),122.5(C-6),32.8(C-7),32.8(C-8),
50.9(C-9),37.5(C-10) ,21.9(C-11) ,40.5(C-12),
42.9(C-13),57.3(C-14),25.1(C-15),28.9 (C-
16),56.9(C-17),19.5(C-18),12:5 (C-19),36.9
(C20),19.9(C-21),34.9(C-22),27.0(C=23),
46.5(C-24),29.9 (C-25),20.5 (:€-26),19.9 ( C-
27),23.9(C-28),12.8(€29) ,103.2(C-1"),75. 8
(C2"),79.1(C-3"),72.2(C4") ,78:6(C-5") ,63.3
(C-6") o LI ¥ Socmk™ R A — 5k, s e
WALE Y H BB MAT

LEWMI HOKAK,EIME 365 nm FAZE
BE S, 43 F 2 €, Hy Oy, mp. 120 ~ 122 °C ; HR-ESI-
MS m/z:; 363.1060 [ M + Na | ( calculated for
363.1050[ M+ Na] ") ;'H NMR (400 MHz,CD,0D)
8:3.02(1H, m,Hy-2),2.54 (1H, m, H,2),2.32
(2H,m,H-3),5.13(1H,m,H4) ,7.48(1H,d,J =
7.4Hz,H-5),7.42(1H,t,J =8.0 Hz, H-6),7.00
(1H,dd,J =8.3,1.0 Hz,H-7),5.00(1H, d,J =
7.8 Hz,H-1") ,4.08(1H, m,H-2") ,4.24 (1H, m, H-
3'),4.24(1H, m,H4') ,4.00 (1H, m, H-5") ,4.29
(2H,d,J =7.4 Hz,H-6"),12.80 (br s,-OH) ;" C
NMR (100 MHz, C,D,N) §:205.3(C-1),34.7 (C-
2),30.4(C-3),73.8(C4),119.7(C-5),136.8(C-
6),117.8(C-7),163.1(C-8),143.9(C4a),116.2
(C-8a),103.5(C-1"),75.3(C=2"),78.6 (C-3"),
71.6(C4"),78.6(C-5") ,62.8(C-6"), VI ¥k
Sk RGBSR — B S E AL S N (4R) 4,
8- RSk -a- P S ZE -4 -0-B-D- ML Mg i A BT o

kEW 10 PFkoR, 55+ CyH,i O,
mp. 283 ~ 285 °C ; Liebermann-Burchard J ) & ¥ FH
4 ;'"H NMR (400 MHz, C,D,N) §:5.35(1H,t, /] =
3.5 Hz,H-12),4.02 (1H,d, J =10.6 Hz, H,-23),
3.60(1H,d,J = 10.6 Hz,H,23),3.59(1H, m, H-
3),1.40,1.35,1.15,1. 13 (each 3H,s,4 x-Me),
1.08(3H,d,J = 2.8 Hz,H-30),1.06(3H,d,J =
6.5 Hz,H-29) ;"C NMR (100 MHz,C,D;N) §:39.3
(C-1),26.5(C-2),73.7(C-3),43.9(C4) ,48.4(C-
5),18.8(C-6),33.3(C-7),40.3(C-8),48.9(C-9),
37.5(C-10),24.3(C-11),126.0(C-12),139.6 ( C-
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13),43.2(C-14),27.9(C-15),24.3(C-16) ,48. 4
(C-17),53.9(C-18),39.3(C-19),31.3(C=20),
37.5(C-21),33.3(C22),65.2(C-23),13.5(C-
24),16.5(C-25),17.8(C-26),24.3(C-27),180.3
(C-28),17.8(C29),21.8(C-30), DI %5 X
Bk R A — B, SO I A R 38,23- 1)
HE-12-475-28- 5950

LEW 1 JoEs i (CH0H) 40120 Gy Hy,
0, ,mp. 258 ~260 °C ; Liebermann-Burchard J Jij 5 Fil
FAM:;'H NMR (400 MHz,C,D;N) & :3.36(1H,dd,J
=10.6,5.6 Hz,H-3),5.45(1H, brs, H-12) ,1. 02
(3H,s,H-23),0.85(3H,s,H-24),0.88 (3H, s, H-
25),1.16 (3H,s,H-26),1.30(3H, s, H-27) ,0. 92
(3H,s,H-29),1.01 (3H, s, H-30);”C NMR (100
MHz,C,D;N) §:39.4(C-1),28.5(C-2),78.9(C-
3),39.4(C4),55.5(C-5),18.5(C-6),33.5(C-7),
40.2(C-8),47.8(C9),39.0(C-10),23.3(C-11),
125.5(C-12),138.7(C-13) ,42.2(C-14) ,28.5(C-
15),24.3(C-16),48.0(C-17),53.0(C-18),40.9
(C-19),38.9(C20),31.0(C-=21),37.1(C-22Y,
28.5(C-23),15.6(C-24),16.1(C-25),17.3( C-
26),23.6(C-27),180.3(C-28),17.3(C-29),21.5
(C-30) o LA -%de 5 semk " a8 i %
T IAL AW R RE AR

LEWI12 TLEHIRE S (CO(CH),) , 55
3% 365 nm A % B, 49 A2 €, H 5 O5 ;mp. 207
~208 °C;'H NMR (400 MHz,CO(CD;),)8 :8.02

(4-OH),7.30 (2H,s, H-2,6),3.87 (6H, s, 3, 5-
OMe) ;" C-NMR (100 MHz,CO(CD,),)s :121.0(C-
1),107.6 (C-2,6),148.0(C-3,5),141.1(C4),
167.2(-COOH) ,56.3 (3,5-OMe) ., Dk I %4 5 3¢
Bk R A — B, B E A AN T R

LEWI3 HELEIEH AR, 2586 365 nm
TARCHE R T Cyg Hy Oy ,mp. 157 ~ 158
°C ;'H NMR (400 MHz,CD,0D) & :3. 14(1H,m,H -
2),2.49(1H, m,H,2),2.20(1H, m, H,-3),2.57
(1H,m,H,-3),5.42(1H,t,J=3.2 Hz,H4),7. 11
(1H,dd,J=7.9,1.1 Hz;H-6) ,7.29(1H,t,J =7.9
Hz,H-7),7.49(1H,dd,J =7.9,1. 1 ' Hz, H-8) ,4. 62
(1H,d,J=7.9 Hz,H-1") ,3.20(1H,dd,J =8.7,7.9
Hz,H-2"),3.36 (1H,H-3'),3.37 (1H,H4"),3.36
(1H,H-5"),3.72(1H,dd,J =12.2,2.9 Hz,H,-6") ,
3.93(1H,d, J = 1.9 Hz, H,-6") ;" C NMR ( 100
MHz,CD,0D)& :201.1(C-1),34.1(C-2),30.2(C-
3),69.9(C4) ,157.1(C-5),122.1(C-6) ,130. 6( C-
7),119.0(C-8),134.6(C9),129.9(C-10),104.0
(C-1"),75.5(C-2"),78.2(C-3"),71.7(C4"),78.2
(C5'),62.8(C-6"), L 1%t 5 3cmk"” Him HeA
B B R I B YR Juglanoside B
3.2 fRSMhEEESE R

M 1 Al eG4 4 X 9 240 i ( HepG2 )
AIYEFE R TR B AE KA s M A A 9 XTA
FLARIEE A0 (MCF-7 ) 138 58 BA — s 1 R R A s
P, Fo A AR P 00 TG S ) A L

x1 LEMBIHBPEEME( 1Cy)

Table 1  In vitro antitumor activity of compounds ( ICy,)
&Y NIRRT Ny N FL I 2 PN 7R )
Compound HepG2 Ecal09 MCF-7 HCT116
1 78.28 £2.71 44.06 1. 16 21.80 £2.38 35.76 +0. 48
2 107.94 +6.77 150. 63 £3. 62 40.295 +1.97 49.74 £0. 66
4 6.47 £1.07 31.32 £0.91 41.38 1. 11 34.85 +£2.36
5 51.69 £0. 69 64.10 £2.24 29.06 0. 39 36.39 £2.97
6 51.00 £0. 18 67.15 +3.51 44.33 £0.29 49.74 £0. 66
9 74.76 £3.02 55.08 £2.49 11.94 £0. 62 38.95 +2.34
11 107.03 +£1.23 42.1+£3.42 26.70 £3.01 82.06 +3. 19
13 62.63 £1.68 23.23 +£1.01 40.30 £1.97 95.5 +0.44
[ 85 % Doxorubicin 14.62 +0.24 9.48 £0. 50 17.38 £2.99 9.48 £2.59
24 %1% 2% Mitomycin 9.77 +0. 95 7.65 £0.45 1.74 £0. 35 30.20 +2. 14
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