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[ Abstract ]
Method: The chemical constituents isolated and purified by silica gel, Sephadex LH-20 columns and
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Objective: To study the anti-tumor triterpenes from the pericarps of Juglans regia.

recrystallization. The structures of isolated compounds were elucidated on the basis of NMR spectral data and
physicochemical properties. Result; Ten compounds were separated and identified as 20 (S) -protopanaxadiol
(1), 20 (S) -protopanaxadiol-3-one (2), 20 (S) -hydroxyldammar-24-en-3-one (3), 20 (S), 24 (R) -
dihydroxydammar-25-en-3-one ( 4 ), 18, 128, 20 ( S ) -trihydroxydammar-24-en-3-one ( 5 ), 2a-
hydroxyloleanolic acid (6 ), 2a, 23-dihydroxyoleanolic acid (7 ), 2a-hydroxyursolic acid (8 ), 23-
hydroxyursolic acid (9), 3-epikatonic acid (10). Conclusion; Compounds 1, 3, and 5-10 were isolated from
J. regia for the first time.
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M, 2 B T B2 24 K 2 vh 2 BR R OE = E R
H B A28 AR Juglans regia A SR SEH) +
PRI .

2 RSB

TR E RAKZ B 5.0 kg, By ,95% EtOH 1]
AR 3 K, BIR 2 h WUR R 415 L BER Y 327 g
P Y I e AR S A ] = S e 2R B 3 Ik, 2R
B0 R e 4, 153 = S B 2R F 54 g, S REIRAE
3% o B9, R H A k- £ R O TR AT R BE R,
Sephadex LH-20 DL} 5 45 & J7 16 i#F 47 40 & Fl 44k,
G I E N 4, 1 B G 1(10 mg) ,2(14 mg),
3(9 mg) ,4(8 mg),5(7 mg),6(15 mg),7(11 mg),
8(5 mg),9(13 mg) ,10(6 mg) ,

3 YT

k& 1 B EE W (NER), Liebermann-
Burchard JZ W fH M ; ESI-MS (m/z)461 [ M + H] * | #H
Xt 4 T JFi H 460, H-NMR (400 MHz, CDCl,) §:3. 41
(1H,br s,H-3),3.54 (1H,dt,J = 10.4,5.2 Hz, H-
12),1.75(1H,t,J =10. 6 Hz,H-13),5. 18 (1H,t, H-
24),0.84,0.88,0.89,0.94,0.98,1.19,1.63,1.69
(3H x 8, s, CH,-28, CH,-19, CH,-30, CH,-29, CH,-
18,CH,-21, CH,-27, CH,-26 ) ;" C-NMR ( 100 MHz,
CDCl;) 6:40.1(C-1),28.5(C-2),76.2(C-3),39.9
(C4),53.7(C-5),19.7(C-6),35.5(C-7) ,40.3(C-
8),50.7(C-9),37.6(C-10),31.2(C-11),71.0( C-
12),48.9(C-13),51.7(C-14),30.9(C-15) ,27.2
(C-16),53.5(C-17),16.9(C-18),16.0 (C-19),
74.4(C20),26.3(C21),35.1(C22),23.2(C-
23),125.0(C-24),131.8(C-25),25.6(C-26),17. 8
(€27),22.3(C-28),16.4(C-29),15.7(C-30), LI
A 5 SR (4] B A B, MO RS
W1 20 (S)-JE NS B [20 (S)-
protopanaxadiol ] ,

& 2 HEHAK(HE), Liebermann-
Burchard Sz i A%, Molish Jz v B 4 ; ESI-MS (m/z)
457[M - H] ™, A %} 4> 7 i & 458.,"H-NMR (400
MHz,CD,0D) §:2.50(2H,ddd,H-1),3.56 (1H,dt,
J=5.2,10.4 Hz,H-12),1.77(1H,t,J =10. 8 Hz,H-
13),5.14 (1H,t,J = 7.2 Hz, H24),0.96,0.97,
1.04,1.06,1.09,1.17,1.60,1.66 (3H x8,s, CH,-
19, CH,-30, CH,-18, CH,-28, CH,-29, CH,-21, CH, -
27, CH,-26) ; C-NMR (100 MHz, CD,0D) §:40.0
(C-1),35.6(C-2),220.2(C-3),49.4(C4),56.9
(C-5),20.9(C-6),35.6(C-7) ,40.5(C-8) ,50.6( C-
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9),38.3(C-10),32.0(C-11),71.4(C-12),50.2(C-
13),52.3(C-14),32.8(C-15),27.8(C-16),54.9
(C-17),15.6 (C-18),16.0(C-19),74.3 (C-20),
26.6(C-21),36.1(C-22),23.3(C-23),126.0(C-
24),132.3(C-25),17.4(C-26),25.5(C-27),22.0
(C-28),26.4(C-29),16.7(C-30), DA F %Iz
SOCHR[S Tl SR AR — B, M EA S Y 2 O 20
(S)-J& A\ & — WE-3-fl [ 20 ( S) -protopanaxadiol-3-
one | ,

k&Y 3 B g & (B ), Liebermann-
Burchard JiZ Jif FHE ; ESI-MS (m/z)442[ M ] ° ) A1 Xt 43
F % &l 442, H-NMR (400 MHz, CDCL,) &:3.60
(1H,dt,J =10.4,5.2 Hz,H-12),5.16 (1H, m, H-
24),0.88,0.94,1.00,1.04,1.08,1.15,1.63,1.67
(3H x 8,s, CH,-19, CH,-30, CH,-18, CH,-28, CH,-
29,CH,-21, CH,-27, CH,-26) ;"> C-NMR (100 MHz,
CDCIl,) 6:39.9(C-1),34.5(C-2),218.1(C-3),
47.4(C4),55.3(C-5),19.6(C-6),24.8(C-7),
40.3(C-8),49.8(C-9),36.8(C-10),22.0(C-11),
27.5(C-12),42.4(C-13),50.3(C-14),31.2 ( C-
15),25.7(C-16),50.0(C-17),16.3 (C-18),16.0
(C-19),75.4(C-20),25.5(C-21),40.5(C-22),
22.6(C-23),124.7(C-24),131.6(C-25),25.7(C-
26),17.7(C-27),26.7(C-28),21.0(C-29),15.2
(C-30) o LA b 3% B0 5 SOk [ 6-7 ] 4z 18 2 A —
B E S Y 3 0 20 () -5k 3k 3 g 24 -0 -3 -
fif [ 20 ( S) -hydroxydammar-24-en-3-one ] ,

ka4 ToEE RS & (HEE) | Liebermann-
Burchard Jz Jif B4 ; ESI-MS (m/z)457[M - H] ™, #H
X4y F i & & 458 ' H-NMR (400 MHz, CDCl,) §:
2.52(1H,m,H=2a),2.55(1H, m,H=2b),3.92(1H,
t,/] =6.6 Hz, H-24) ,4.82,4.91 (2H, brs, H-26) ,
0.91,0.95,0.99,1.06,1.08,1.16,1.73(3H x 7,5,
CH,-30, CH,-19, CH,-18, CH,-28, CH,-29, CH,-21,
CH,-27) ;" C-NMR (100 MHz,CDCIl,) §:39.9(C-1),
34.1(C-2),218.1(C-3),47.4(C4),55.3(C-5),
19.6(C-6),34.5(C-7),40.3(C-8),50.0(C9),
36.8(C-10),22.0(C-11),27.5(C-12),42.5( C-
13),50.3(C-14),31.1(C-15),24.8(C-16),50.0
(C-17),15.2(C-18),16.0(C-19),75.3 (C-20),
25.3(C-21),36.2(C-22),25.1(C-23),89.7(C-
24),143.7(C-25),114.0(C-26) ,17.6(C-27) ,26.7
(C-28),21.0(C-29),16.2(C-30), DI I ieH iz
55 OCHR [ 8 ] e 1E iy Bodls — 2, e E W 4 o 20
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(8),24(R)-Z 3 H ik 1 Ig-25-4% -3 [ 20 (S) , 24
(R) -dihydroxydammar-25-en-3-one | ,

k& 5 g R (B BE) , Liebermann-
Burchard JZ W fH P s ESI-MS (m/z)473[M - H] ™, #H
X4y F i & & 474, H-NMR (400 MHz, CDCl,) §:
3.93(1H,dd,J=10.9,6.1 Hz,H-1),2.97(1H,dd,
J=19.6,10.8 Hz,H-2a),2.17 (1H,dd, J =19.6,
6.0 Hz,H-2b),3.66 (1H,td,J =10.6,5.6 Hz, H-
12),1.76 (1H,t,J =10.8 Hz,H-13),5.12(1H, t,
J=7.0 Hz, H-24),0.92,0.93,1.02, 1.05, 1.07,
1.19,1.64,1.71 (3H x 8, s, CH,-19, CH,-30, CH, -
18,CH,-28, CH,-29, CH,-21, CH,-27, CH,-26) ;" C-
NMR (100 MHz,CDCI,) §.:79.4(C-1),215.0(C-3),
51.9(C4),47.7(C-5),19.8(C-6),34.7(C-7),
40.4(C-8).,50.1(C9),36.5(C-10),22.2(C-11),
27.2(C-12),42.6 (C-13),50.3 (C-14),31.5( C-
15),25.5(C-16),50.0(C-17),16.3(C-18),16. 1
(C-19),74.5 (C-20),27.0 (C21),34.7 (C22),
22.5(C-23),125.2(C-24),131.7(C-25),25.9(C-
26),18.1(C-27),27.9(C-28),20.0(C-29),16.9
(C-30) o LA b9l Bt 5 Sk [ 9 ] el S A — 2,
HUEE AW S N 18,12B,20 (S) - = 3 5 1k 1 Jg -
24-J5-3- [ 18,128,20 ( S) -trihydroxydammar-24-en-
3-one |,

k& 6 H kR (B B ), Liebermann-
Burchard Jz W P s ESI-MS (m/z)471[M - H] ™, #H
X4 F i K 472, H-NMR (400 MHz, CD,0D) §:
4.06(1H,m,H-2),4 14 (1H,d,J =8.0 Hz, H3),
5.42(1H, m,H-12),0.93,0.96,0.99,1.02,1.05,
1.24,1.26(3H x7,s,CH, 24 ,CH,-29, CH,-30, CH, -
26,CH,-25, CH,23, CH,-27) ;"* C-NMR ( 100 MHz,
CD,0D) 6:47.8(C-1),69.8(C-2),85.0(C-3),
40.1(C4),56.2(C-5),19.3(C-6),33.2(C-7),
40.2(C-8),48.9(C-9),39.7(C-10),24.9(C-11),
123.1(C-12) ,145.2(C-13) ,42.2 (C-14) ,28.5( C-
15),23.8(C-16),47.3(C-17) ,41.8(C-18),46.9
(C-19),31.1(C-20),34.1(C21),32.8(C22),
28.6(C-23),17.1(C-24),16.9 (C-25),17.1(C-
26),25.2(C-27),180.5(C-28),30.2(C-29),22.4
(C-30) . VA b9t 5 SCik [ 10 ] el B A — 2,
WU E G 6 R, 2058 B 5F BUR R (2a-
hydroxylolea-nolic acid) ,

a7 O CNER ), JC 6 IR B R
(MeOH) , Liebermann-Burchard Jz i fH 4 , Molish [z

BLEAME . ESI-MS (m/z) 487 [M - H] ™, A X} 73 1 it
o 488, 'H-NMR (400 MHz, CDCl,) 8:3.69 (1H,
m,H-2),3.34(1H,dd,J =9.6,1.6 Hz,H-3),5.24
(1H,t,J=3.2 Hz,H-12) ,3.27(1H,d,J =10. 8 Hz,
H-23a),3.47 (1H,d, J = 10.8 Hz, H-23b),0. 67,
0.76,0.87,0.90,1.02,1.12 (3H x 6, s, CH,-24,
CH,-26,CH,-29,CH,-30,CH,-25,CH,-27) ;" C-NMR
(100 MHz,CDCI,) §:46.8 (C-1),66.9(C-2),78.7
(C-3),39.8(C4),47.6(C-5),18.2(C-6),32.8(C-
7),39.8(C-8),42.8(C-9),38.2(C-10),23.3(C-
11),122.3(C-12) ,144.5(C-13) ,41.4(C-14) ,27.6
(C-15),23.5(C-16),46.7(C-17),41.5(C-18),
40.4(C-19),30.8(C-20),33.4(C-21),32.3(C-
22),71.0(C-23),16.9(C-24),16.1(C-25),16.6
(C-26),25.6(C-27),180.3(C-28),32.7(C-29),
22.6(C-30), LA bl i Hede 5 ik [ 11 ] e 18 B A
—ELHEEREY T R 20,23- TR SR EOCR IR
(2,23 -dihydroxyoleanolic acid) ,

k& 8 HEK K (HE), Lebermann-
Burchard JZ W fH M ; ESI-MS (m/z)471 [ M - H] ™, #H
Xt 5 &k 472, H-NMR (400 MHz, CDCI,) §:
5.18(1H, m, H-12),4.34 (1H,d, J =8.9 Hz, H-
2a),0.93(3H,d,J=6.4 Hz,CH,-30),0.85(3H,d,
J=6.2 Hz,CH,-29),0.73,0.76,0.93,1.07,1.26
(3H x5,s,CH,-25, CH,-24, CH,-26, CH,-27, CH,-
23);" C-NMR (100 MHz, CDCl,) 6:47.0(C-1),
67.1(C-2),80.3(C-3),39.1(C4),54.9(C-5),
19.3(C-6),32.2(C-7),39.3(C-8),47.3(C9),
37.9(C-10),23.5(C-11),125.2(C-12),138.7( C-
13),42.3(C-14),27.9(C-15),24.0(C-16) ,47.1
(C-17),52.8(C-18),38.9(C-19),39.9(C-20),
32.5(C-21),37.1(C-22),28.9(C-23),16.3 ( C-
24),16.9(C-25),17.1(C-26),23.3(C-27),178.6
(C-28),17.1(C-29),20.1(C-30) . LI I Ik i ¥ 2
ORI 12 ) B R A — 3%, i ezt & 8 Sk
2a-#2 F BE 2 (2a-hydro-xyursolic acid)

&9 Bk K (H B), Liebermann-
Burchard Jz i A1 ; ESI-MS (m/z)471 [ M -H] ™, #
Xt4rF B i 472.,'H-NMR (400 MHz, CDCL,) §:
3.67(1H,m,H-3),5.19(1H, m,H-12) ,2.46 (1H,
d,J=11.6 Hz,H-18),3.78(1H,d,J =10.8 Hz, H-
23a),4.26(1H,d,J=11.3 Hz,H-23b),0.76,0.92,
1.01,1.13(3H x4,s,CH,-25,CH,-24,CH,-27,CH,-
26),0.78(3H,d,J =6.8 Hz,CH,-29),0.88(3H,d,
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J=6.8 Hz,CH,-30) ;" C-NMR (100 MHz,CDCI,) §:
39.4(C-1),28.0(C-2),76.8(C-3),43.1(C4),
48.2(C-5),19.1(C-6),33.7(C-7),40.2(C-8),
48.2(C9),37.9(C-10),23.5(C-11),125.4 (C-
12),138.9(C-13),42.1(C-14),29.2(C-15),24.7
(C-16),48.0(C-17),53.0(C-18),39.2(C-19),
39.0(C-20),33.5(C-21),37.5(C-22),68.5 (C-
23),15.6(C-24),17.2(C-25),17.2(C-26),22.8
(C-27),180.1(C-28),17.1(C-29),21.0(C-30),
AL 3 B 5 SOk [ 13 ] 4 8 HEAS — B, SO e 1k
EY 9 N 23-FRFLRE R BR (23-hydroxyursolic acid) ,

&M 10 &4 &L, Liebermann-Burchard J2
W PHPE; ESI-MS (m/z) 456 [M ] 5 X 40 F 18 H
456 ' H-NMR (400 MHz, CDCL,) §:3.26 (1H, m, H-
3),5.19(1H,t,J =3.4 Hz,H-12) ,0.79,0. 84,0. 91,
0.94,0.98,1.12,1.22(3H x7,s,CH,-26, CH,-24,
CH,-28,CH,-25,CH,-30,CH,-23,CH,-27) ;” C-NMR
(100 MHz,CDCIl, ) §:39.3(C-1),28.2(C-2),78.7
(C-3),39.2(C4),54.2(C-5),18.9(C-6) ,32.5(C-
7),40.5(C-8),48.2(C9),37.6(C-10),24.0(C-
11),123.8(C-12),144.6(C-13) ,41.5(C-14) ,27.9
(C-15),27.2(C-16),32.8(C-17),48.9(C-18),
40.2(C-19),41.1(C-20),34.0(C-21),27.7(C-
22),28.6(C-23),16.4(C-24),16.4(C-25),17.6
(C-26),26.5(C-27),28.9(C-28),181.4(C-29),
19.9(C-30) o LA bl & Hodli 55 SCmk [ 14-15 ] 4236 A&
R —F fi % E LA 10 g 3-epikatonic acid
4 itig

AS S X T AT IR AR AL BEAT TR Y £ L
MorEs , N33 10 A~ =ik &9, Kk &9
1,3, 5~10 R Nizmyhreias. F5 7
T e ACHT R A B A 22 o3, T B oy i — 22 A0 5T
SRR AN SR B 32 o0 2R T 1 DL R 2 T (B Y
RS HZ M . F AT E N S E e A =
& WA TR B0, A BIF 5 45 SR 7T R IF R A T 3
KPR S

.52 .
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