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Chemical Constituents of Euonymus bockit Loes.
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Abstract: Chemical constituents of Euonymus bockii Loes. stem were isolated and purified by silica gel and sephadex LH-20
column chromatography. Their structures were elucidated by chemical and spectroscopic methods. Eleven compounds were
identified as friedelin, 3-0-28-friedelanoic acid, 29-hydroxy-3- friedelanone, salaspermic acid, orthosphenic acid, wilforlide A,
wilforlide B, 3-hydroxy-2-0-3-friedelen-29-oic acid, 3-hydroxy-2,24-dioxo-3-friedelen-29-oic acid, 20(29) -lupene-18,38-diol,
and 20(30) -lupene-38,29-diol.
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125 MHz) ; Thermo LCQ FLEET It 1§25 B (ESI-MS) . GF254 25 RCHJ2 HL, 40 & 1 ARk I T %A1
B )5 £ €63 PR ASE , 75 5 9 9% 4 T ) s Sephadex LH-20 , Pharmaeia 23 . 5248 B7 A1 29 Jy 434740
1.2 BR54E

R T 1925 15 ke, 99 F I UMY I8, JH VR AL00 50 95 % 19 2 /A i I 9 41 0 3 ¢, o P 14
Wi G A ER R, AT INA 2.5 LK, WUBR W, 42 BT 20 2 6 IE T AR I, Wk 2 0 1 o
R 195 2 2 W G0 FE T R T . R £ IS W B 25 2 W RE IREAE J22 T, Sephadex LH—-20
ERIRCE VISR

2 HiR5i1NE

2.1 LWER

IR Z 1R I U R A9 B IR 1300 g, 2 BUS 15 8 4 R O BE B = B 507 g, iE T BEER AL R
485 g, Hr R CBEH AR T o B ik 53] 11 AMMEa W REE (1) ,3-0-AREkE-28-RR 1),
29-FR -3 RFEE (M) , K+ HZ MR (IV) , B (V) , F AR (VD , AN (V) ,
3-FHE-2-0-3-T0H 55 -29-FR IR (V) ,3-F £ HE-2, 24-0-3-T0 5 i —29- R 2 (IX) ,20 (29 )~ Jf &
W-1B, 3B-_EE(X) ,20(30)-3 i M -38, 29- = (XI) .
2.2 H£HMETE
2.2.1 A4 H 1 LEEARY G, m. p. 266 ~268 C; (+ ) ESI-MS m/z:427 [ M+H ] ; '"H NMR
(CDCl,):61.17(3H,s,Me-28) ,1.05(3H,s,Me-27),0.98 (6H,s,Me—-26,30),0.94 (3H,s, Me-29) ,
0.86(3H,d,J=6.8,Me-23),0.85(3H,s,Me-25),0.72(3H,s,Me-24);"°C NMR:22.1(C-1),41.4
(C-2),213.0(C-3),58.0(C-4),42.0(C-5),41.1(C-6),18.0(C-7),52.9(C-8),37.3(C-9),59.3
(C-10),35.5(C-11),30.3(C-12),39.5(C-13),38.1(C-14),32.3(C-15),35.9(C-16),29. 8
(C-17) ,42.6(C-18),35.2(C-19),28.0(C-20),32.6(C-21),39.1(C-22),6.7(C-23),14.5
(C-24),17.8 (€-25),20.1(C-26),18.5(C-27),32.0(C-28),34.9(C-29),31.7(C-30), k&
Y) 1 9 PC NMR 34 5 3CHR[ 6 ] 338 B 50H JE A — B0, 5% 2 S AR AR i (friedelin) .
2.2.2 aHI [HEKE,m. p.279~280 C;( +)ESI-MS(m/z) ;441 [ M+H]" ;'H NMR(CDCL,) :8
3.60(1H,d,J =10.8,H-28a),3.62(1H,d,J =10.8,H-28b),1.14(3H,s,Me-26),0.99(3H,s, Me-
30),0.98(3H,s,Me-29) ,0.90(3H,s,Me-27) ,0.85(3H,d,J =8.6,Me-23),0.83(3H,s,Me-25) ,0.70
(3H,s,Me-24) ;"”C NMR:22.2(C-1) ,41.5(C-2),213.0(C-3),58.2(C-4),42.1 (C-5),41.4(C-6),
18.2(C-7),52.7(C-8),37.6(C-9),59.4(C-10),35.4(C-11),30.1(C-12),39.3(C-13),39.1(C-
14),29.7(C-15),32.6(C-16) ,37.6(C-17) ,37.8(C-18) ,34.5(C-19),28.1(C-20),34.8(C-21),
33.0(C-22),6.8(C-23),14.7(C-24),17.6(C-25),19.7(C-26),19.1 (C-27),184.6(C-28),29.7
(€-29),34.3(C-30) . tb&ad 1 A "C NMR $dE 5 3Cmk [ 6 ] 7 18 9 50ds S A — 8%, %5 3-0-K
e bt —28 - 2 2 (3-0-28-friedelanoic acid)
2.2.3 s FEAKAK,m. p.263~265 C;( +)ESI-MS(m/z) :441[M + H]" ;'H NMR (CDCI, ) :
1.14,0.99,0.97,0.92,0.87,0.71 (4 3H,s,6 x Me) ,0.85(3H,d,J =8.6,Me-23);°C NMR:22.3(C-1),
41.8(C-2),213.8(C-3),58.4(C-4),42.2(C-5),41.4(C-6),18.3(C-7),53.5(C-8),37.3(C-9),
59.6(C-10),35.7(C-11),30.1(C-12),39.0(C-13),37.9(C-14),32.6(C-15),29.8(C-16) ,42. 1
(C-17),30.6(C-18),33.5(C-19),33.3(C-20),27.9(C-21),39.6(C-22),7.0(C-23),14.9
(C-24),17.8(C-25),20.3(C-26),19.9(C-27),32.1(C-28),74.8(C-29),25.7(C-30), k&I
(7 °C NMR $d 5 Sk [ 6 ] 4% 38 09 o 3 A — 2, %5 o 29 - 2 56 -3 - KR il (29-hydroxy-3-friede-
lanone) .
2.2.4 &HN T EFK, m. p. 335 C;ESI-MS(m/z) :471[M - H] ;'H NMR ( DMSO-d, ) :12. 06
(1H,s,COOH) ,3.94(1H,d,J=8.0 Hz,H-24a) ,3.42(1H,d,J =8.0 Hz,H-24b) ,0.90(3H,d,J =2.7,
H-23),1.10,1.03,0.82,0.81,0.79(4 3H,s,5 x Me) ;°C NMR:20.3(C-1),38.6(C-2),105.9(C-3),
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53.4(C-4),46.9(C-5),33.9(C-6),19.6(C-7),50.0(C-8),37.6(C-9),57.0(C-10),34.7(C-11),
29.4(C-12),39.3(C-13),39.3(C-14),29.4(C-15),36.6(C-16),30.4(C-17) ,44.7(C-18) ,30.4
(C-19),40.7(C-20),30.1(C=-21),37.0(C-22),8.6(C=23),72.9(C-24),17.2 (C-25),16.8
(€C-26),18.0(C-27),32.4(C-28),180.6(C-29),30.4(C-30), k&% N i “C NMR %4 5 ik
[ 7 148 B BO0E Fe A — B, T %8 58 K F 12 8 R (salaspermic acid/3,24-epoxy-3-hydroxy-29-friedelanoic
acid) .

2.2.5 sV T, m. p.297~299 C ;( - )ESI-MS m/z:487[ M—H]™ ;'H NMR ( DMSO-d, ) :
12.08(1H,s,COOH) ,3.85(1H,d,J =7.9 Hz,H-24a) ,3.57(1H,s,H-2),3.42(1H,d,J =7.9 Hz,H-
24b),0.77(3H,d,J =2.7,H-23),0.79,0.87,0.91,1.04,1.10(4 3H,s,5 x Me); "C NMR:28. 6
(C-1),72.9(C-2),107.3(C-3),52.8(C-4),47.1(C-5),33.8(C-6),19.6(C-7),50.1(C-8),37.2
(C-9),46.2(C-10),34.5(C-11),29.4(C-12),39.3(C-13),39.3(C-14),29.3(C-15),36.6
(C-16),30.4(C=17),44.7(C-18),30.5(C-19),40.8(C-20),30.2(C-21),37.0(C=-22),8.2
(C-23),71.4(C-24),17.2(C-25),16.8(C-26),18.0(C-27),32.4(C-28),180.3(C-29),32.4
(C-30) . fLA® VIl BC NMR B 5 SCiik [ 8 14 18 1 B 2 A& — 80, 5% 5 O B A 552 (orthosphenic
acid/3,24-epoxy-2,3-dihydroxy-29-friedelanoic acid)

2.2.6 LAV TLAAEIRES L m. p.329~330 °C ;IR (KBr,em™ ) ;3495 (—O0H) ,1757,1178,1100,
1660; ( + )ESI-MS(m/z) :455[M +H]" ,( =) 453[ M-=H] ;'H NMR(CDCL,) :5.30(1H,s,H-12) ,4. 14
(1H,s,H-22),3.21(1H,s,H-3),1.21(3H,s,Me-30) ,1.07(3H,s,Me-27),0.99(3H,s,Me-23) ,0. 94
(3H,s,Me-25),0.93(3H,s,Me-26) ,0.87(3H,s,Me-28) ,0.79(3H,s,Me-24) ;°C NMR:38.8(C-1),
27.4(C-2),79.4(C-3),39.0(C-4),55.4(C-5),18.5(C-6),33.4(C-7),42.8(C-8) ,47.7(C-19),
37.2(C-10),23.7(C-11),124.9(C-12),140.4(C-13),39.5(C-14),25.4 (C-15),24.5(C-16),
35.7(C-17) ,43.7(C-18) ,40.0(C-19) ,39.8(C-20),34.1(C-21),83.6 (C-22),28.3(C-23),15.9
(C-24),15.9(C-25),17.2(C-26) ,24.3(C-27),25.2(C-28),182.7 (€C-29),21.2(C-30), fb&¥
VLY PC NMRECE 55 SCiik [9 ] 4 18 A B e A — 3, Bl a2 o 8 20 N T Y (wilforlide A) o

2.2.7 ALsHVIL Tfa A, m. p.308~310 C;( — ) ESI-MS(m/z):451[M - H] ; IR(KBr,em™ ) :
3480,1772,1703,1170,1083,1650; '"H NMR ( CDCl, ) :5.33 (1H,s,H-12) ,4. 16 (1H, m, H-22),1. 21
(3H,s,Me-30),1.08(3H,s,Me-23),1.09(3H,s,Me-27),1.05(3H,s,Me-25),1.05(3H,s,Me-26),
0.97(3H,s,Me-28) ,0.88(3H,s,Me-24) ;°C NMR:39.5(C-1),34.3(C-2),218.1(C-3),47.6(C-4),
55.3(C-5),19.9(C-6),32.8(C-7),40.0(C-8),46.9(C-9),36.9(C-10),23.9(C-11),124.7(C-
12),140.5(C-13) ,42.9(C-14),25.4(C-15) ,24.5(C-16) ,35.5(C-17) ,43.7(C-18),40.0(C-19),
39.7(C-20),39.7(C-21),83.3(C-22),27.0(C-23),21.7(C-24),15.2(C-25),16.7(C-26),25.3
(C-27),24.2(C-28),182.7(C-29),21.2(C-30) . fb& ¥ VI "C NMR %3 5 SCHk [ 9 ] 4 18 K48 L A
— 3, B T A BE TR £ (wilforlide B) .

2.2.8 ALaHVII LA, m. p. 318~320 °C;( — )ESI-MS(m/z) :469[ M—H ] ;'H NMR (CDCI, ) :
9.63,(1H,s,H-24),1.84,1.21,1.10,1.08,0.95,0.93,0.88, (4 3H,s,7 x Me) ;"°C NMR:33.0(C-1),
196.1(C-2),143.2(C-3),139.9(C-4),39.5(C-5),38.7(C-6),18.2(C-7),50.1(C-8),36.9
(C-9),56.0(C-10),34.6(C-11),36.4(C-12),39.8(C-13),39.4(C-14),29.0(C-15),30. 4
(C-16),30.6(C-17),44.6(C-18),29.8(C-19),40.4(C-20),29.3(C-21),36.3(C-22),10.9
(€C-23),18.8(C-24),18.0(C-25),18.5(C-26),16.0(C-27),32.0(C-28),183.3(C-29),32.1
(C-30) . fLAVIEY “C NMR i 5 SCik [ 10 ]2 38 B S A — 80, SO ey 3- 33 -2-0-3- L il
Ji—29-FR R (3-hydroxy-2-0-3-friedelen-29-oic acid) ,

2.2.9 eHIX LK, m p. 269 C;( - )ESI-MS(m/z) :483[ M-H] ;'H NMR (CDCl,) :9. 78
(IH,s,H-24),1.76,1.38,1.21,1.05,0.77,0.70 (4 3H,s,7 x Me); °C NMR:32.7(C-1),193.3
(C-2),149.1(C-3),123.8(C-4) ,54.9(C-5) ,30.8(C—6),18.8(C-7) ,49.4(C-8),36.5(C-9) ,55. 4
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(C-10),34.6(C-11),36.4(C-12),39.4(C-13),39.5(C-14),29.2(C-15),37.0(C-16),30. 4
(C-17) ,44.7(C-18),30.5(C-19),40.7(C-20),29.2(C-21),37.3(C-22),10.7(C-23),195.8
(C-24),17.1(C-25),16.1(C-26) ,17.8(C-27),32.0(C-28),181.4(C-29),30.4(C-30), k&YX
fg °C NMR B85 5 SCHR [ 11 ] 4 38 B0 2 A — 30, i S 2 oy 3- 329 -2,24 -0 -3 - T i 4 - 29 - Fe R
(3-hydroxy-2,24-dioxo-3-friedelen-29-oic acid) ,

2.2.10 & #HX  EEABA,m. p.250~252 °C;( - )ESI-MS(m/z) :441 [ M—H] ;'H NMR(CDCI, ) :
4.69,4.57(4% 1H,s,H,-29),3.46(1H,m,H-3),3.28(1H,m,H-1),1.75,1.06,0.97,0.97,0.92,
0.81,0.77(4% 3H,s,7 x Me) ;°C NMR:79.3(C-1),38.3(C-2),76.0(C-3),39.1(C-4),53.4 (C-5),
18.3(C-6),34.4(C-7),41.6(C-8),51.4(C-9),43.8(C-10),24.1(C-11),25.3(C-12),37.8
(C-13),42.4(C-14),27.8(C-15),35.9(C-16),43.1(C-17) ,48.6(C-18),48.3(C-19),151.1
(€-20),30.0(C-21),40.3(C-22),28.1(C-23),15.2(C-24),12.2(C-25),16.2(C-26),14.7
(C-27),18.3(C-28),109.8(C-29),19.5(C-30), L& X 4 "C NMR 3 5 3CHk [ 12 ] #7854 3t
AR—F O E R 20(29) - P B B4 -18,38- % (20(29) -lupene-18,38-diol ) ,

2.2.11 e HXI [HEB K, m p.234~235 C; ( -)ESI-MS(m/z):441 [ M-H] ; 'HNMR
(DMSO-d, ) :4.86,4.76 (% 1H,s,H,-29),0.99,0.91,0.87,0.77,0.74,0.65( 4% 3H,s, Me 23-28) ;
“C NMR:38.8(C-1),27.4(C-2),79.1(C-3),38.9(C-4),55.4(C-5),18.4(C-6),34.3(C-7),40.9
(C-8),50.5(C-9),37.2(C-10),21.0(C-11) ,26.8(C-12) ,38.1(C-13) ,42.9(C-14),27.2(C-15),
35.5 (C-16),43.0(C-17),49.0(C-18),43.9(C-19),154.9(C-20),31.8(C-21),39.9(C-22),28.0
(€C-23),16.1(C-24),16.0(C-25),15.4(C-26),14.6(C-27),17.8(C-28),106.9(C-29),65. 1
(C=30) . fLAYIXIH "C NMR Hd 55 3ciik [ 13 ] 45308 B A — 80, dc s 2 o 20(30) - B 54 -38,
29- "% (20(30) -lupene-38,29-diol ) ,

3 458

M7 @AY ) Bor o AR T 11 A =i 2R A0 3 W0 AR I (1) | 3-0- ARk -28 R R (IT) |
29-FE -3 AR (M) R ¥ T2 MR (V) (EB IR (V) EABENEEH (VD) , &2 #NE L (V) |
3-F2HE-2-0-3-TC Rl I —29— R MR (VII) | 3-8 -2 | 24-0-3- TRl I —29— R MR (IX ) | 20(29) -] k]
THE-18,3B8- W (X) | 20(30) - B 54 -38,29- A (XD) . B A bSO RN o
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