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[ Abstract |

chloroform fractions of ethanol extract from Spiraea pubescens. Method: The compounds were isolated by silica gel

Objective: To further investigate the chemical constituents from the petroleum ether and

chromatography, ODS chromatography, and preparative HPLC, and their structures were elucidated on the basis of
chemical and spectroscopic methods, including MS, 1D and 2D NMR spectral techniques. Result; Nine
compounds were isolated from the petroleum ether and chloroform fractions of ethanol extract from S. pubescens,
and were identified as ursolic acid (1), ursolic aldehyde (2), ursonic acid (3), germanicol (4), a-amyrenol
(5), erythrodiol (6), betulinic acid (7), oleanolic acid (8), and betulonic acid (9). Conclusion; This is the
first report of the isolation of 2-6 and 8-9 from Spiraea genus, and 1, 7 from this plant.
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6 VE R, T B R GO bR R BE B -a
(TNF-a) , 40 ML A R -18 (TL-18) Fl IL-6 & &, R
FHERAR A3 B8 25 5 BOR X HAR 22 14 04T 3 48 1 oiF
G, LA - F B0 28 KRR 515 R T M 143, AT SR
TN T B B A e ik A = S R e 4 i AR A A g
ET6ANEHR =R o EHHE— BT X
SPEME T 9N =AY G 2 ~ 6 Al
8 ~9 ENZIEMY b e R, ka1 M7
HERMNZAEY oy A 3

1 &

BRUKER AV-500 #I#% @4 4t ¥k I i 1L, JEOL
JMS-700 # Jif 3% {% , SHIMADZU LC-6AD Y% A1 % W&
%, SHODEX RI-102 7R 22 97 o6 ki il % o €8 35 41
Kromasil 100-5-18C ( 10 mm x 250 mm, 5 pm),
No. 81474,

FE6 35 i B (200 ~ 300 H ), 3 & V4L T
IR 3% ] E o\ b R B G fE i [ ODS ( PEGASIL
PREP ODS-5015-12A) ], H A Senshu F} 27 #f X &
5 )2 €83 FH A AR (Silica gel 60 F,q, ) Fil ODS 4
(RP-18 F,,, ) , fH[E Merck /A A ; W 457 ,10% ~25%
TR H BE S W . CDCly, C;DN FI TMS, H 78 Fit 2l
25 Tk Mot o il 28 WOAH 235 ] P By €8 335 4,
F [ FISHER 23w 5 7K S 78 18K 5 oAb 50 34 24 43
Mréti

T RS LA 2007 4E 9 F SRAE T MR
MRTTHE RSB/ LU, 28 35 AR A vh B2 2 B 2 B 1 1 42 )
FAE P E NP F LR L EH L S
pubescens , FRAAT LT 75 MR A v R 25 Bl 2 BE A ) 1k
“ERESE A B A 45 TZSP-2007-9-1011,

2 RS54 H

2 M B B ER A3 B AL Y 43 5 [ SCRR (3] .

WA b Bk 3 B AR 2 (TZSPP) 40 g, 28 fif: AL (1
T, DA - = e (1: 1), =5 e, =& P -
FHEE(9: 1,0:10) 6 B2 Pk A4S 12 A4 25 41 43 Fr.
TZSPP- 1 (2.35 g), TZSPP-1 (0.87 g), TZSPP-II
(0.50 g), TZSPP-IV (0.40 g) ,TZSPP-V (0.60 g),
TZSPP-VI (1.05 g), TZSPP-VI (1.72 g) , TZSPP-VII
(8.21 g) ,TZSPP-XI (1.95 g) , TZSPP-X (0.47 g),
TZSPP-XI (14.04 g) , TZSPP-XI (8.62 g) ., TZSPP-V
Il 2 ODS A a3, LA H fE-7K (8:2,9:1,10:0) P i
186 A4y B 414y TZSPP-V -1 (0.82 g), TZSPP-V
M-2(0.12 g) ,TZSPP-V -3 (0.27 g) , TZSPP-V Il -4
(0.38 g), TZSPP-V I-5 (0.03 g), TZSPP-V -6
(0.43 g), TZSPP-V I -2 25 il £ v 0/ AH 3% (7

. 94 .

AP EE-OK 9: 1) MG 1(5.1 mg),2(17.2
mg) 1 3(4.6 mg), TZSPP-V Il -4 il % & S0 AH 4
T (U 3 AR P EE-7K 100 0) 1554 4(9.4 mg) .
TZSPP-V I -5 il & = 250 W AR 2 3% (I 3 A7 H EE-K
10:0) 346549 5(5.2 mg) .

B = 48 W e o0 BS 0L (TZSPC) 60 g, 28 ik I 4
g, DA - = ke (10 1), =& e, =&
Be- R (19:1,9:1,0: 10) B BE PR 7 A0 25 20 70
TZSPC-1 (3.87 g),TZSPC-1I (1.47 g), TZSPC-II
(2.93 g), TZSPC-IV (12.92 g), TZSPC-V ( 14.66
g), TZSPC-VI (5.40 g), TZSPC-VI (16.56 g).
TZSPC- 11 £ il #% 9 ROBAH 63 (B AH H 7K 9:
1) 154649 6(10.4 mg) , TZSPC-IV £ i 4 &5 50k
AR (i 3hAH T BE-K 8:2) 154k B 7(7. 1 mg) ,
8(27.1 mg) F9(8.9 mg),

3 #£HEE

&YW 1 [ K, Liebermann-Burchard J2
N4 BH PR, EI-MS 3% /R 4> 7 B 7§ m/z 456
[M]", 454 "C-NMR 3% % ¥ #9027 X K
C,H,;0, ., H-NMR (500 MHz,C,D,N) i i 75 7 4~ HI
HFEF(EE S 1.26(3H,s),1.25(3H,s),1.08
(3H,s),1.04 (3H,s),1.02(3H,d,J =6.4 Hz),
0.98(3H,d,J=6.3 Hz),0.92(3H,s) ; s & 71
25, 5.51(1H,t,J =3. 4 Hz) ; 5 %A% i vk B 3
FA526:3.47(1H,dd,J =10.3,5.9 Hz) .,” C-NMR
(125 MHz, C,D,N) §:179.89 ( C-28), 139.31 ( C-
13),125.69 (C-12),78.18 (C-3),55.88 (C-5),
53.60(C-18) ,48.10(C-9,17) ,42.55(C-14) ,40.03
(C-8),39.53(C-19),39.44(C-20),39.41 (C-1),
39.14(C4),37.48(C-10),37.33(C-22),33.63(C-
7),31.11 (C-21),28.84 (C-23),28.73 (C-15),
28.16(C-2),24.96(C-16) ,23.94(C-27) ,23. 67 (C-
11),21.42 (C-30),18.83 (C-6),17.54 (C29),
17.50 (C-26),16.58 (C-25),15.70 (C-24) , Hrf §
139. 31 F1 125. 69 575 AU #0306 =il KA & W 1y
FRAE IR R A5 5 58 78. 18 i 15 S0 % B9 ¥k WP 3L 3 15
558 179.89 AR IEEWAT 5o LR AT LL &I
FISCHk[4] XRS5 1 0 BE R (ursolic
acid)

&Y 2 H 6K, Liebermann-Burchard 2
B P M, EL-MS % 8 R 2 7 8 F % m/z 440
[M 7, 45 & "C-NMR 3% % 48 4 0 5> + U oh
CyH,,0, . " H-NMR (500 MHz,C,D,N) i & 755 7 4~/
HEFES 5. 1.09(3H,s),0.99 (3H,s),0.97



WHGE , % F RS L O =Ry (1)

(3H,d,J=7.0 Hz),0.92(3H,s),0.88(3H,d,J =
6.4 Hz) ,0.78(3H,s),0.77 (3H,s) ; B ¢ L it 715
56: 9.33(1H, s, H28) ; s A it F 1545 §:5.31
(1H,t,J =3.6 Hz, H-12) ; 55 SAH 3 (1 0 H 26 ot 1
=2 85:3.21(1H,dd, J=11.2,5.0 Hz,H-3)," C-
NMR (125 MHz, C;D,N) §:207.42 ( C-28),137. 84
(C-13),126.24(C-12),79.05(C-3),55.27(C-5),
52.67(C-18),50.17(C-17) ,47.62(C-9) ,42.21(C-
14),39.86(C-8),39.03(C-4),38.86(C-19),38.78
(€-20),38.75(C-1),36.98(C-10),33.15(C-22),
31.91(C-7),30.21(C-21),28.18(C-23),27.27(C-
15),26.92 (C2),23.34 (C27),23.28 (C-16),
23.26(C-11),21.08(C-30),18.31(C-6),17.25(C-
29),16.67(C-26),15.63(C-24),15.53(C-25), }
8 137. 84 1 126. 24 S B 55 b A T BR =i 2R AL &
Y B)RRE IR B 5 5 56 79. 05 Sk 15 40AH 32 1 T HY i ik
55 ;6 207. 42 JEEPR IR (55 o LR G T LA 15K
WIE R SCHR [S] X B, b & 2 e L
(ursolic aldehyde) ,,

EY 3 B K, Liebhermann-Burchard 2
N PH PR, EI-MS 3 R 53 1 B F 0E m/z 454
(M7, 45 &7 C-NMR 3% 348 #0047 XU
C,H,,0,, ' H-NMR (500 MHz, CDCL, ) i i 75 7 4 H
B F{ES 6: 1.10(3H,s),1.09 (3H,s),1.06
(3H,s),1.03(3H,s),0.95(3H,d,J =6.2 Hz),
0.87(3H,d,J=6.4 Hz),0.84(3H,s) ;& 4k 15
28§ .5.28(1H,t,J =3.2 Hz) .,” C-NMR (125 MHz,
CDC1,)8 :217.67(C-3),181.77(C-28),138.10( C-
13),125.65 (C-12),55.32(C-5),52.78 (C-18),
48.01(C-17) ,47.42(C-4),46.81(C9),42.17(C-
14),39.53(C-1),39.34(C-8),39.11(C-19),38.86
(€-20),36.74(C-22),36.70(C-10),34.19(C-2),
32.54(C-7),30.64(C-21),28.05(C-15) ,26.60( C-
23),24.17 (C-16),23.52 (C-11),23.48 (C-27),
21.48(C-24),21.15(C-30),19.61(C-6) ,17.06( C-
26),17.00(C-29),15.25(C-25) , H v & 138. 10 FI
125. 65 b 5 55 e Y L 38 =i 2 A0 A W0 00 R AE 4 ik
15558 217. 67 Jy BBk KLk (55 56 181. 77 )& K ik
5% LG ML EEGE I A SClk [ 6 ] x) B, 280
EY 3 S JR AR (ursonic acid) o

e 4 =K K, Liebermann-Burchard f%
N B R, EI-MS 3% R 4> F B F 1§ m/z 426
[M]", 454" C-NMR 3% B8 e 0 4 7 U8 €, H,
0,"H-NMR (500 MHz,C D N) % &7~ 8 4> B 3t 5 1

5% 6. 1.24(3H,s),1. 11 (3H,s),1.09(3H,s),
1.07(3H,s),1.05(3H,s),1.04(3H,s),0.95(3H,
s),0.85(3H,s) s A F 1545 8: 4.99(1H,s); 5
AMER KR IR 155 6. 3.48(1H,dd,J=9.7,
4.5 Hz) ., C-NMR (125 MHz,C,D,N)§: 143.21(C-
18),129.91 (C-19),78.10 (C-3),56.07 (C-5),
51.56(C-9) ,43.61(C-14),41.06 (C-8),39.55(C-
4),39.46(C-13),38.74(C-1),38.02(C-16),37.70
(C-22),37.56(C-10),35.04 (C-7),34.63(C-17),
33.67(C-21),32.58 (C-20),31.54 (C-29),29.36
(C-30),28.64(C-23),28.36(C-15),27.85(C-2),
26.54(C-12),25.39 (C-28),21.40 (C-11),18.76
(C-6),17.01(C-26),16.40(C-25),16.31(C-24),
14.87(C-27) , H §: 143.21 F1 129. 91 3 55 B -
1807 B 1 ¥R =l 28 4k & W) 19 R AR 4 Bk {5 55 6
78.10 S 5 & AHE MK B ILBRAE 5. LR AT
BOHE I ASCHER [ 7 ] % R L etk A 4 b H R B
(germanicol )

EW S [ K, Liebermann-Burchard J2
N P M. EL-MS % &R 4 T B F W m/z 426
(M7, 454" C-NMR % % 88 4 0 4 F U oW
C,,H,,0,'H-NMR (500 MHz, CDCI,) & & 7% 8 4~ H
MR FES 5. 1.07(3H,s),1.01 (3H,s),1.00
(3H,s),0.96(3H,s),0.92(3H,br. s),0.80(3H,
$),0.79(3H,br. 5),0.79(3H,s) ;A JE F 52 5.
5.18(1H,t,J =3.6 Hz) ; 5% A% 0 W B BT 115
265.3.22(1H,dd,J=11.0,5.2 Hz) ,”C-NMR (125
MHz, CDCL, ) §: 139.63 ( C-13), 124.47 ( C-12),
79.09(C-3),59. 13 (C-18),55.24(C-5) ,47.77(C-
9),42.13(C-14) ,41.57(C-22) ,40.07(C-8) ,39. 71
(C-20),39.65(C-19),38.84 (C-1),38.81(C4),
36.95(C-10),33.79(C-17),32.99(C-7),31.29( C-
21),28.77 (C-15),28.15 (C-23),28.15 ( C-28),
27.33(C-2),26.66(C-16),23.40(C-11),23.30(C-
27),21.40 (C-30),18.39 (C-6),17.48 (C-29),
16.90(C-26),15.70 (C-25),15. 64 (C-24) ,H i 5.
139. 63 F1 124. 47 595 e B LA =l b B ¥
FREM OS5 58 79. 09 Sy 55 %0AH % 1Y Y Bk 15
5o CRAEAT UL BCHE OF N SCmk [ 8 ] X R, 2 E Ak
G5 K o-F W 5 EE (a-amyrenol) .

&Y 6 KK, Liebermann-Burchard J2
N FH M, EI-MS 3% & /R 4 7 B 1 & m/z 442
(M, 45 &7 C-NMR 3% 3 48 4 0 4> 7 U
C,H,, 0, ,"H-NMR (500 MHz, CDCL, ) i & 75 7 /4~

.95 .
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MR F{ES 8: 1.17(3H,s),1.00 (3H,s),0.94
(3H,s),0.93(3H,s),0.89(3H,s),0.88(3H,s),
0.79(3H,s) ;A F15%5 6: 5.20(1H,t,/=3.6
Hz) ; 5500 3% 090 L T 715 %5 6: 3.55(1H,d,
J=11.0 Hz) ,3.22(1H,br. d,J=10.8 Hz) ; 5% 4
R R (55 6: 3.22(1H,br. d,J =10.8
Hz) ,”C-NMR (125 MHz,CDCl;)§: 144.24(C-13),
122.40(C-12),79.03 (C-3),69.72 ( C-28),55.22
(C-5),47.62(C9),46.51(C-19),42.38 (C-18),
41.77(C-14),39.83(C-8),38.81(C-4),38.64(C-
1),36.97(C-10,17) ,34.12(C-21),33.20(C-29) ,
32.62(C-7),31.06(C-20),30.97(C-22),28.12( C-
23),27.26 (C-2),25.96 (C-27),25.59 (C-15),
23.61(C-11),23.56 (C-30),22.06 (C-16),18.39
(C-6),16.77(C-26),15.59(C-25),15.53(C-24),
Hifr 8. 144,24 F1 122. 40 S 555 H 1247 B 1 3R =
A G VI R ARG B AR 5 580 79. 03 iy 55 S AH %
(IR P LR 15558 69. 72 Fy 5 40 % 4 7 P ok
5% LRGMAT L EBCHE JF FnScmk [9 ] x5 B, 208
G 6 =R I (erythrodiol )

&YW 7 K, Liebermann-Burchard J2
N4 FH PR, EI-MS 3% 8 OR 70 F B F 1§ m/z 456
(M7, 45 &7 C-NMR 3% % 48 4 0 4> 7 X
C,,H,0,, ' H-NMR (500 MHz,C,D,N) i i 7 6 4~ HI
HFE (55 6.1.81(3H,s),1.24(3H,s),1.09(3H,
$),1.08(3H,s),1.02(3H,s),0. 84 (3H,s) ; A i ¥
IS E R T{ES 6: 4.96(1H,d,J =1.5 Hz) ,4.78
(IH,br. s); 5EMENRPET FF5 6: 3.47
(1H,t,J =8.0 Hz) ,” C-NMR (125 MHz, C,D,N)§:
178.81 ( C-28), 151.43 (C-20), 109.92 ( C29),
78.16(C-3),56.70 (C-17),55.96 (C-5),51.00 ( C-
9),49.83 (C-18),47.81 (C-19),42.89 (C-14),
41.16(C-8),39.55(C-4),39.32(C-1),38.64 (C-
13),37.67 (C-22),37.56 (C-10),34.88 (C-7),
32.97(C-16),31.28 (C-21),30.32 ( C-15),28.69
(€23),28.33(C-2),26.17(C-12),21.25(C-11),
19.52(C-30),18.82(C-6),16.45(C-25,26) ,16. 36
(C-24),14.93(C-27) , Hr1 §: 151.43 F1109.92 3}
P S AR = A G Y I R R R B AR S5 8
179. 89 J R IG5 ;8: 78. 16 5 % A% By ¥
FERRAT T o LRE AT LA L B OF A SR [ 10 ] X R,
YOEAG W T S EHHEREER (betulinic acid) .

&YW 8 M fH K, Liebermann-Burchard JZ
N B, EI-MS 3% B R 43 F B F 1§ m/z 456

. 96 .

(M1, 454" C-NMR 3% B 4 0 43 1 28 ) Hy,
0,, H-NMR % (500 MHz, C;D,N) %R 7 4 B 3 i
F5%5 8: 1.30(3H,s),1.26(3H,s),1.04(3H,s) ,
1.03(6H,s),0.97(3H,s),0.92(3H,s) ; # & Jii T
55 8: 5. 51 (1H,br.s) ; 5 %0 AH 1% B ¥ H 2L BT 715
25.3.46(1H,dd,J =10.6,5.5 Hz) ,”"C-NMR (125
MHz, C,D,N) §: 179.89 ( C-28), 144.91 ( C-13),
122.57(C-12),78.11(C-3),55.87(C-5) ,48. 18 (C-
9),46.73 (C-17),46.57 (C-19),42.23 (C-14),
42.08(C-18),39.81(C-8),39.41(C-4),38.99(C-
1),37.43(C-10),34.29 (C-21),33.30(C-7,29),
33.26(C-22),31.00(C-20),28.81 (C-23),28.37
(C-15),28.13(C-2),26.19 (C-27),23.86 ( C-16,
30),23.81 (C-11),18.84 (C-6),17.49 (C-26),
16.56 (C-24),15.58 (C-25), Hrh 5. 144.91 A
122. 57 55 BUR-12 -6 78 158 =k 284k & 90 1 R AF
WG 30 179.89 MR IER(E ;6. 78. 11 A5
SR E I BRI AR S o SR G R AT DL B s O AN S
BROTL] XS B, S b6 W) 8 2 55 IR R (oleanolic
acid)

e 9 KK, Liebermann-Burchard %
N PHPE. EI-MS 3 R 53 7 8 F 0§ m/z 454
(M7, 45 4" C-NMR % % 8 4 0 4 F 50 oW
C,H,,0,, H-NMR (500 MHz, CDCL, ) i & 75 6 4~ H
HFE =5 6:1.69(3H,s),1.06(3H,s) ,1.02(3H,
$),0.99(3H,s),0.98(3H,s),0.92(3H,s) ; & i W
AR PSS 8. 4.74(1H,s) ,4.61(1H,s) ,"C-
NMR (125 MHz,CDCL,)§: 218.14(C-3),178.80( C-
28),150.42(C-20),109.73 (C-29),56.41(C-17),
54.98(C-5),49.90(C-9),49.23 (C-18) ,47.34 (C-
4),46.93(C-19) ,42.54(C-14) ,40. 67 (C-8) ,39. 64
(C-1),38.49(C-13),37.12(C-22),36.94(C-10) ,
34.14(C-2),33.65(C-7),32.21(C-16),30. 61 ( C-
15),29.71 (C21),26.77 (C23),25.55(C-12),
21.44(C-11),21.02 (C24),19.67 (C-6),19.38
(C-30),15.97(C-25),15.89(C-26) ,14.63(C-27),
Hor 8. 150. 42 F1109. 92 3 5 0% Y 136 =i 2
T6E W 0 FR A M B 15 55 80 218, 14 Sy ) ok i ik 15
558 178. 80 RELIRIE & o LG MEHT LA L EE I
ASCHE 12 ] X MR, BB G 9 #E K R 2
(betulonic acid) ,

[ &% k]
[ 1] & WS, 2Rk, TG54 45 I8 M 4 v I X LT % A
FILI]. 4 b B BE 24 ,2004,20( 1) :59.
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FEAE KRR, REW" WA, RIZE, FE4,KFE, AH
(EHFERFRFTEAHDUFHFTHREL LD FTFELIFER, B2 571158)

BB ¢ 4R IR A P 2 R A S, AT L T A TR O P 3, A Bk — B T ST R A A 4R SRR . R AT K
R A AR R T B R IR S S GC-MC Ap Ak 2 oy JHAR R IR B A MTT L 83k 53 31 0T 5 44 A 48

S MY B YT G P 8 SR R AR AR IRA AR DA T A i R 0. 78% LA F) 65 NG W, M ST A, i B Y
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