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Chemical Constituents of Urusane Triterpenes from Sanguisorba officinalis
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Abstract ; The 70% FEtOH extracts of Sanguisorba officinalis .. ( Rosaceae)) were investigated on their chemical constit-
uents. And 10 compounds were identified as zhiyu glycoside I (1),,38-[ (a-L-arabinopyranosyl) oxy ]-urs-12,18(19)-
dien-28-oic acid B-D-glucopyranosyl ester (2) ,38-[ (.@-L=arabinopyranosyl) oxy] urs-12,19(29) -dien-28-oic acid 28-
B-D-glucopyranosyl ester (3 ), rosamultin (49,3, 19a-dihydroxyurs-12-en-28-oic acid 28-8-D-glucopyranosyl ester
(5) ,pomolic acid (6) ,1B-hydroxyeuscaphic acid (7) ,2a,3a-dihydroxyursa-12,19 (29 ) -dien-28-oic acid B-D-gluco-
pyranosyl ester (8) ,2a,3a,19a- trihydroxyurs-12-en-28-oic acid (9) ,38-hydroxy-12-ursen-28-oic acid (10) were ob-

tained from Sanguisorba officinalis 1. Their structures were elucidated by comparing their spectroscopic data with those

reported in literatures. 2 -and 8<were isolated from this plant for the first time.

Key words : Sanguisorbaofficinalis L. ;triterpenes ; ursanes ;separation ; structure identification

HuAr ( Sanguisorba officinalis L. ) J& T 3% 1k B i
th B A , o —Fp ZAELE FAAAY) , T2 0 A T
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EIR R M) T DU IR VT S AR NS AR
St TR A R TR AR AT L 1k i | A%
BESIOE T T R H T L R I oK Kk T A A
EV it A R R SR, Hh s e
RUFNSFFUR e B & i d e o FEARAIE SR, FeATT H AT
MHUAT Y 70% L BEHE IO v 73 545 3 10 il 750458
RIS G W BT o i 5 o S a2 1 T
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28-112 B-D-Hj % WE TR (2) , 3B-0-a-L-Fal R Af1 4 k- 14
I5-12,19(29 ) -—Jf-28-1% B-D- Z5 M6 (3 ) , B 3%
Mt (4) 30,190 F2 I B J5-12-075-28- iR B-D-Hj %
Wi (5) ,38, 19a- — F2 H-12- 1% 35 J-28-iR (6) , 18-
FRILE A (T) 20, 3a- 2 FL 155512 ,19(29) -
752815 B-D-#i %G Mg (8) ,2a, 3a, Q- = ¥ 5L 15
Ii-12-065-28-12 (9) ,3B-F2 HE-12- 15 I3 428K (10 )
A WEsH I 1,
2 SR

RERE(H,200 ~300 H, S0 TARAHE,
T, D) FMEERS (GF s, , 75 BV EAL TA FRA H],
B, D 43 TR (CC) DA 2
(TLC) 43 B, ODS ( COSMOSIL C,-PREP, Nacalai
tesque , inc. , Japan ) A5 A0 AH €015 BT R R €5
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TEGL, AR B R o el i 2% 280 = O AH €3
IYHTR ] Agilent 1260 series HPLC, 8 i 41 760 5
YMC-Pack ODS-A column(20 mm x250 mm,5 pm)
D-101 FALIWE A i (R R A BRA ], v ) B
FIKr88 70% LB IE T B2 AR 4. NMR 4347 %
FAT &5 Avance T 400 MHz 2% 5 HEAR I FE(Y (400
MHz for 'H NMR and 100 MHz for “C NMR) , fk2£4;
R (8) KAl A # 5 (1) B BARE 4351 J& ppm Al Hz,
SR Bl 1 Agilent 6400 QQQ-LC/MS [t i A% 2K
3o 2012 45 7 gL T4 [ T[] 28 b 254K A FR
O8] H RV B 2 2 AR ) U 5 0 Oy i
( Sanguisorba officinalis 1. ) . FEASFE T ME IRIE B=
BRI B 25 ) o e Bk 2
3 REESE

TR (20 kg) , BamE, H110 15 70% LB
£ 80 CIELE I AR 3R, Bk 1 h, GIFIEW, 22
RUWAR AT E) T AR (4170. 3 ¢) , i i 72518
IKFEITIRE TS N GIR TR 22 W 3 R, I K
W, 75T 153 SR S BRI (730. 1 g) o AR
CERAEEY) 350. 2 g dEad ik A LS HEAT 20 B U
HIAHR (1001 ~ 121, 0/v) , 455 60 40 (Fr. 1
—560) o 604 Jiigr (Fr. 160 ) He T H 2 (35 /0 i
4 Fr. 25 JT] ODS FEHEATAMES 8 /] MeOH-H,0( 10
190 ~100: 0, v/v) B BE VEML, 4 B 59 1(571.2
mg) ; Fr. 24 Jil ODS £E 3647 48 85 , 6 il MeOH-H, 0
(10:90 ~ 100: 0, v/v) 5 & P& i, 18 1 1 %5 B HPLC-
RID #t472li4k, i shAH A 80% MeOH-H,O0, 15 3| {k,
E¥2(285.1 mg) FIfLE W 3(62.3 mg) ;Fr. 23 ]
ODS #1705, fi F§ MeOH-H,0(10:90 ~100: 0,
v/v) BEEEVERG , 83 i £5 %) HPLC-RID #4744k, i
BHH R 60% MeOH-H,0,158){L 5 %) 4(41.5 mg) ;

The structure of compound 1 ~ 10

Fr. 22 {] ODS #4745 & , fiif] MeOH-H,0 (10: 90
~100: 0, v/v) A6 B PR , 38 3 il £ £ HPLC-RID 3
174tifk,, iS40 H70% MeOH-H,0, 18 F| 1L 54 5
(151.0 mg) ;Fr 6 FAREMFESEFT 425, i F§ CH,C,-
MeOH(100: 1 ~ 13 Lyw/v) B BEVE NG, 75 B 465 ¥ 6
(2176 mg); Fr. 18 F§ ODS H:iE474> 55, {#i i} MeOH-
H,0( 1090, ~ 100+ 0, v/v ) # B W& JIt , 3 2o i % A2
HPLG-RID #1741k, i sh # K 60% CH,CN-H,O0,
BEMEA Y 7(105. 2 mg) LG9 8(22.3 mg) Fifk
H4 9 (50.7 mg) s Fr. 5 JH&ER AT #4743 85, £l
CH,C1,-MeOH (100: 1 ~1:1,0/v) B8 BEBENL, 15 24k
H£¥10(15.4 mg)

4 FHERE

wEW1 C H O,  HETELM A HIET
s FIREIE , ESI-MS m/z:789 [M + Na] *,605,455;
IR (KBr) v, 3409,1735,1644,991 cm ';'H NMR
( Pyridine-d5 ,400 MHz) & 6.34 (1H,d,J =8.0 Hz,
H-1"),85.61 (1H,br. s,H-12),64.82 (1H,d,J =
6.8 Hz),83.38 (1H,dd,J =11.2,3.2 Hz,H-3) ,6
2.99 (1H,s,H-18),8 1.75 (3H,s,H=27),8 1.45
(3H,s,H-29),51.32 (3H,s,H23) ,5§ 1.24 (3H,s,
H-26),8 1.12 (3H,d,J =6.8 Hz,H-30),6 1.02
(3H,s,H-24),50.98 (3H,s,H-25) ;°C NMR ( Pyr-
idine-d ,100 MHz) it i3 1. DL F$cde 5 ok
B HoA 2T 1A — 3L

wEW2 C H,O0, HETEM A HET
FH B F AR g , ESI-MS m/z:771 [M +Na] ;IR (KBr)
Vo 3367, 1688 cm ';'H NMR ( Pyridine-d;, 400
MHz) & 6.33 (1H,d,J =8.0 Hz, H-1"),8 5.69
(1H,d,J=10.4 Hz,H-12),5 4.77 (1H,d, ] =6.8
Hz,H-1"),83.35 (1H,dd,J=11.4,4.2 Hz,H-3) ,§
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1.80 (3H,s,H29),5 1.36 (3H,s,H-23),5 1.26
(3H,s,H-27),5 1.12 (3H,d,J =8.0 Hz,H-30),8
1.03 (3H,s,H-26),50.94 (3H,s,H-24),5 0. 88
(3H,s,H-25) ;" C NMR ( Pyridine-d;, 100 MHz) %%
P 1o DL E%ds 5 Semk™ il 3-8-0-a-L-pi i
EHERE-15 55-12, 18 (19) - —4-28-18 B-D-7j %4 ki i
A —3.

wEWM3  C, Hg,0,,; 50 T HEEFILIE ; ESI-
MS m/z:771 [M +Na] *;'H NMR ( Pyridine-d, ,400
MHz) & 6.31 (1H,d,J =8.1 Hz,H-1"),8 5.53
(1H,br.s,H-12) ,8 4.77 (1H,d,J =6.8 Hz, H-
1'),563.83 (1H,s,H-18) ,63.37 (1H,dd,J =11.6,
4.1 Hz,H-3),561.27 (3H,s,H27),8 1.27 (3H,s,
H-23),51.12 (3H,s,H-26),6 1.05 (3H,d,J=6.4
Hz,H-30),6 0.95 (3H,s,H-24) ,50.88 (3H,s,H-
25);"C NMR (Pyridine-d5, 100 MHz) %4 L35 1,
DL B 5 Sk i 3B8-0-a-L-F A1 B S 1
Ii-12,19 (29 ) - J#5-28-1& B-D-ij %4 W5 R (14 B —
.

wEM4 C,Hy,O,; TEE G (MeOH) |, mp.
212 ~213 °C ;ESI-MS m/z:673 [M +Na] *,488 [ M-
Gle]";'H NMR ( Pyridine-d,, 400 MHz )< 8. 6. 30
(1H,d,J=8.0 Hz,H-1"),6 5.53 (1H,br.s,H-12),
53.36 (1H,d,J=9.2 Hz,H-3),562.92 (1H,s,H-
18),51.66 (3H,s,H27),5 1.38 (3H,s;H-29),5
1.24 (3H,s,H=23),8 1.20(3H,s,H-26),5 1.08
(3H,d,J =6.4 Hz,H-30) ,5 .06 (3H,s,H25),8
1.05 (3H, s, H24) ;" C NMR ( Pyridine-d;, 100
MHz) B U 36 1o Wb B4 15 Sepk™ 417 1 B 34 4
s —3.

'[‘Kﬁ%s Caestoqsgé%/ﬁg%*ﬁj{;Eﬁﬁ'?
FH AN E , mp 279~ 280 °C ; ESI-MS m/z:657 [ M
+ Na |¥472; IR (KBr) v, 3493, 1720, 1635
em ;"H'NMR ( Pyridine-d; ,400 MHz) § 6.34 (1H,
d,J =8.0 Hz,H-1"),8 5.59 (1H,br. s, H-12),8
3.45 (1H,dd,J =9.9,4.6 Hz,H-3) ,8§ 2.96 (1H,s,
H-18),8 1.71 (3H,s,H27),56 1.43 (3H,s,H-29),
51.24 (3H,s,H-23),56 1.24 (3H,s,H-26),5 1.08
(3H,d,J =6.6 Hz,H-30) ,5 1.06 (3H,s,H24),8
0.98 (3H,s, H25);” C NMR ( Pyridine-d,, 100
MHz) $cdf b2 1. DA S 5 5cmk ™ i 3a, 9a-
TREE L IR-12-05 28R B-D-H 4 WE T 1 BUE — 2

HEme C, HLO,, HETELHA; HET
FH NN AE , ESI-MS m/z:473.4[ M + H] *,454[ M-
H,0] *;IR (KBr) v, 3406 ~3216 1688 1461 1384
em ' ;'H NMR ( Pyridine-d ,400 MHz) §5.61 (1H,
br.s,H-12),83.05 (1H,s,H-18) ,56 1.73 (3H,s,H-
27),81.23 (3H,s,H-29),5 1. 13 (3H,s,H-23),6
1.11 (3H,s,H-26),8 1.11 (3H,d,J = 6,0 Hz, H-
30),81.02 (3H,s,H-24) ,60.91 (3H,s,H-25) ;"C
NMR ( Pyridine-dy ,100 MHz) $§dii 10,3% 1, D _E B
5 SR IR AR Y B S

1{'1%5]'@7 C30H4806’Eé%ﬁ—’3%*ﬁ*;%?ﬁ'ﬂ:
FH I G , EST-MS m/z:504[ M ] * ,486 ;1R (KBr)
V,.. 3480, 1688 cm ';'H NMR ( Pyridine-d,, 400
MHz) § 5.56 (1H,br. s, H-12) ,8 4.13 (1H,d,J =
9.6 Hz) ,6 4.16 (1H,ddyJ =2.5,9.6 Hz),5 3. 86
(1H,d{J=2.5 Hz),8 3.03 (1H,s,H-18),5 1. 66
(3Hys,H27) ,61.41 (3H,s,H-29) ,6 1.26 (3H,s,
H23),8.1.25(3H,s,H25) ,6 1.24 (3H,s,H-26),
5.1.11 (3H,d,J=6.6 Hz,H-30),50.92 (3H,s,H-
24);°C NMR ( Pyridine-d;, 100 MHz ) ¥4 W35 1.
AR 5 Sc k! IR0 18- 5 A TR 14 K H —
.,

HEWMS CHy, 0, N TTE LM AR BT
FH R , ESI-MS m/z:655 [M +Na] * ;IR (KBr)
v, 3457,2927,1737 em ';'"H NMR ( Pyridine-d;
400 MHz) 6 6.29 (1H,d,J=7.6 Hz,H-1"),8 5. 50
(1H,br.s,H-12),8 5.43(1H,d,J =5.2 Hz) ,$§
3.78 (1H,dd,J=11.6,4.1 Hz,H-3) ,53.76 (1H,
s,H-18),6 1.25 (3H,s,H-23),5 1.13 (3H,s, H-
25),8 1.11 (3H,s,H-27),5 1.08(3H,s),5 1.04
(3H,d,J =6.4 Hz,H-30),5 1.02(3H,s),8 1.01
(3H,s),5 0.98 (3H,s,H-26),6 0.91 (3H,s),$
0.89(3H,s),5 0.88 (3H,s,H24),8 0.71 (3H,
s);"”C NMR (Pyridine-d, ,100 MHz) $¢## 0,35 1, LA
RO S S R E 2a, 3a- R AL S FR-12, 19
(29) - J#5-28-1% B-D-Hi % B i s — 2

HEWMI CHLO0,, HEETEIEM A BT
FH st Rk 0, ESI-MS m/z. 488 [M] ', 470 [ M-
H,0]*;IR (KBr) v, 3460,1690,1612 c¢cm ';'H
NMR ( Pyridine-d; ,400 MHz) & 5.50 (1H, br. s, H-
12),64.99 (1H,br. s,19-OH) ,83.76 (1H,br. s, H-
3),63.04 (1H,s,H-18),8 1.63 (3H,s,H=27),6
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1.41 (3H,s,H-29),8 1.26 (3H,s,H-23),5 1. 10
(3H,s,H-26),8 1.10 (3H,d,J =8.4 Hz,H-30),s
0.97 (3H,s,H-25),50.90 (3H,s,H-24);"C NMR
( Pyridine-dg , 100 MHz) B4 W25 1., DL Ecdi 53
B R IE 20, 3o, 190- = R 1 5120528 -1% (14 5K
i —3

HEWI10 C, H O, HETEIEHA; BT
FH 2 0 i i, ESI-MS m/z: 456 [ M]*, 438 [ M-

H,0]*;IR (KBr) v, 3429,2928, 61698 cm ';'H
NMR ( Pyridine-d; ,400 MHz) 6§ 5.49(1H,m ,H-12) ,
51.37 (3H,s,H29),5 1.24 (3H,s,H27),5 1.23
(3H,s,H-25),561.05 (3H,s,H-23),6 1.02 (3H,s,
H-24),8 0.99 (3H,d,J =6.4 Hz, H30),5 0.95
(3H,d,J=5.6 Hz,H-29) ,60.88 (3H,s,H-26);"C
NMR ( Pyridine-ds,100 MHz) $g W& 1., LIS
SCHR R 3B-FRE- 12- 4 S0 28- TRV R~

%1 AW ~10 §°C NMR( Pyridine-d, ,100 MHz) $(38
Table 1 "C NMR data ( Pyridine-d; ,100 MHz) of compound 1-10
No. 1 2 3 4 5 6 7 8 9 10
1 38.6 39.9 39.4 48.5 39.1 39.0 81.0 4372 42.6 39.4
2 26.4 27.2 27.2 69. 1 28.1 27.2 71.6 66.5 66.3 28.1
3 88.5 89.2 89.2 84.4 78.3 78.2 79.8 79. 6 79.6 78.2
4 40.3 40. 1 40. 1 39.0 39.4 39.4 38.6 39.1 38.9 39.1
5 55.7 56.6 56.5 56.5 55.9 55.9 48:6 49.1 49.0 55.9
6 18.5 19.2 19.0 19.5 19.0 19.0 18.9 18.8 18.9 18.8
7 33.3 35.8 33.9 34.0 33:6 33.6 33.9 33.7 33.8 33.6
8 39.3 40.0 40.3 41.1 40.°6 40. 4 41.3 40.3 40. 8 40.0
9 47.5 48.8 48.6 48.4 47.8 47.8 48. 8 48.3 47.9 48.1
10 36.8 37.4 37.6 40.3 37.4 37.4 43.9 39.1 39.0 37.5
11 23.8 24.0 24.4 24.7 24.1 24.1 26.6 24.2 24.9 23.6
12 128.2 127.0 1291 128.8 128.5 128. 1 129. 6 128. 8 128. 1 125.7
13 139.0 139.2 138.0 139.8 139.3 140.0 138.9 137.9 140.3 139.3
14 41.9 45.4 43.3 42.6 42.1 42.1 42.2 43.2 43.1 42.2
15 29.0 29.6 29.6 29.7 29.3 29.4 29.5 29.4 29.5 29.5
16 25.9 27:3 26.3 26.6 26.2 26.4 28.1 26.0 26.7 28. 1
17 48.4 50. 4 50.3 49.1 48.7 48.3 47.9 50.2 48.6 47.9
18 54.2 123. 7 52.7 54.9 54.5 54.7 54.6 52.6 54.8 54. 6
19 72.4 134.3 153.9 73. 1 72.7 72.7 72.8 153.7 72.9 72.8
20 41.9 35.1 38.0 42.6 42.1 42.4 42.5 37.9 42.4 42.5
21 26.4 31.5 31.1 27.2 26.7 24.7 27.2 31.0 27.2 27.2
22 37.5 35.6 37.6 38.2 37.7 38.5 38.6 37.4 38.8 38.6
23 28.0 28.8 28.7 29.8 28.8 28.8 29.5 29.7 29.7 29.5
24 16.7 16. 8 17. 4 17.2 16.5 16.5 22.4 22.4 22.5 22.4
25 15.4 16.6 16.2 17.5 15.7 15.6 13.2 17.7 16.9 13.2
26 17.2 18.6 17.8 18.0 17.5 16.8 17.7 17.2 17.0 17.7
27 24.3 22.6 26.7 25.0 24.6 24.7 24.8 26.6 24.3 24.8
28 176.7 175.1 176.5 177. 4 177.0 180.7 180.9 176.5 181.3 180.9
29 26.8 20.0 110.9 27.5 27.1 27.2 27.2 110.8 27.7 27.2
30 16.4 18.9 19.9 18.1 16.7 17.3 16.9 19.7 16.9 16.9
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2:5% 1( Continued Tab. 1)

No. 1 2 3 4 5 6 7 8 9 10
1’ 107.2 108.0 108.0
2! 72.7 73.4 73. 4
3’ 74.7 74.7 75.1
4’ 69.3 70.0 70.0
5’ 66. 5 67.2 67.2
I 95.6 96.3 96. 4 96.3 95.9 96.2
2" 73.8 75. 1 74.6 74.6 74. 1 74.3
3" 79.0 79.6 79. 4 79.7 79.3 79. 1
4" 71.0 71.7 71.6 71.7 71.2 71.5
5" 78.17 79.6 79.8 79.4 78.9 79.6
6" 62. 1 62.8 62.8 62.8 62.4 62.6
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