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Chemical constituents from charred Sanguisorbae Radix
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Abstract: Objective To study the chemical constituents from charred Sanguisorbae Radix. Methods The compounds were isolated
and purified by column chromatography and their structures were identified on the basis of physicochemical properties and spectral
analysis. Results Five compounds were isolated and identified as 3fB-hydroxy-28-norurs-17, 19, 21-trien (1), 3p-hydroxy-28-
norurs-12, 17-dien (2), 3p-[(a-L-arabinofuranosyl) oxy]-28-norurs-12, 17-dien 3, 19a-dihydroxyurs-13(18)-en-28-oic acid (3), 3f-
[(a-L-arabinopyranosyl)oxy]-28-norurs-12, 17-dien (4), and pomolic acid (5). Conclusion The compounds 1, 3, and 4 are novel
compounds which belong to triterpenoids and triterpenoid saponins, named sanguisorbigenin Z, sanguisorbin Y, and sanguisorbin Y,,
respectively.
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ok A S A B T Sanguisorba officinalis
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6 MEEYIP, ARSI AR BN AT AT, S
DERENT 5 MEEW, AEEN 3p-FEAk-28-
EH 15217, 19, 21- =4 (3p-hydroxy-28-norurs-17,
19, 21-trien, 1), 3B-F2HE-28-Z-H 13%R-12, 17- 4%
(3B-hydroxy-28-norurs-12, 17-dien, 2). 3B-O-a-L-
BTz A R e A A -28- 25 FH 5 %12, 17- 4 (3B-[(a-
L-arabinofuranosyl) oxy]-28-norurs-12, 17-dien-3p, 19a-
dihydroxyurs-13(18)-en-28-oic acid, 3). 3B-O-o-L-
Be] Fz AL B i -28- 25 FH 5 2812, 17-065 (3B-[(a-
L-arabinopyranosyl) oxy]-28-norurs-12, 17-dien, 4).
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Fig.1 Key HMBC correlations of compounds 1—4



. 648 ¢ ¢ %% Chinese Traditional and Herbal Drugs 35 44 % 28 6 ] 201343 A
#1 L& 18 "H-NMR #1 PC-NMR &% DEPT {3
Table 1 'H-NMR, *C-NMR, and DEPT spectral data of compound 1

[3DA Sy dc, DEPT AL Oy dc, DEPT
1 0.95, 1.68 (% 1H, m) 39.3, CH, 16 2.55,2.90 (% 1H, m) 28.3, CH,
2 1.91 (2H, d, J=2.2 Hz) 28.4,CH, 17 136.0, C
3 3.49 (1H, m, H-3) 78.1, CH 18 140.0, C
4 39.6,C 19 1359, C
5 0.85 (1H, m) 56.3, CH 20 134.8, C
6 1.65, 1.52 (% 1H, m) 18.9, CH, 21 7.01 (1H, d, J=7.6 Hz) 127.0, CH
7 1.33, 1.51 (% 1H, m) 34.2, CH, 22 6.94 (1H, d,J=7.6 Hz) 126.3, CH
8 413,C 23 1.26 (3H, s) 28.6, CH,
9 3.00 (1H, d, J=10.9 Hz) 41.8,CH 24 1.08 (3H, s) 16.3, CH,
10 37.6,C 25 0.94 (3H, s) 16.9, CH,
11 1.63 (2H, m) 22.1,CH, 26 1.03 (3H, s) 16.0, CH,
12 1.39,2.34 (% 1H, m) 26.9, CH, 27 0.95 (3H, s) 17.2, CH,
13 2.97 (1H, s) 41.6, CH 28 —
14 52.1,C 29 223 (3H, s) 19.2, CH,
15 1.38,1.51 (% 1H, m) 29.0, CH, 30 221 (3H, s) 20.7, CH,

2 LEM1~4 51

Fig. 2 Structures of compounds 1—4

Burchard J2 )W 2 FHE, Molish [ W 2 FHYE, mp 205~
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Y5 DY T35 U6 m/z: 409.347 4 [M—H] (C9Hy50,

THEA 409.346 5), fifi i Ho o> XA CaoHagO - DEPT
SR TS 74 CHs, 94 CH,, 64 CH A1
7 /7% C. '"H-NMR (400 MHz, CsDsN) it 5 ANH
FLHIE(5 S 6 0.95 (H-26), 1.02 (H-25), 1.05 (H-27),
1.08 (H-24), 1.27 (H-23) A1 2 MNHIEXNIE(E 5 6 0.88
(3H, d, J = 6.9 Hz, H-29), 0.96 (3H, d, J = 6.9 Hz,
H-30); — M4k EREE 5 0 3.50 (1H, m, H-3)
F—AMEES S §5.71 (1H, brs, H-12); *C-NMR i
R 4 MEBEFES S 6 117.5 (C-12), 128.9 (C-17),
133.5 (C-18) F1137.6 (C-13) LI 1 NEHMRSE S 0
78.2 (C-3), f&nixfaWnlheh 28 frRIRE K (1)
B AL S Y. th HMBC 3% (& 1D AT 40, 62.12
(H-11) 5 6c 117.5 (C-12), 137.6 (C-13) #3%, oy

2.21 (H-27) 5 8¢ 137.6 (C-13) #3%, oy 2.59 (H-19),
0.88 (H-29) 5 6c 133.5 (C-18) #H3%, dy 1.29, 1.60
(H-15), 2.00 (H-16) 5 6¢ 128.9 (C-17) 4y AT R fi
X, 5o 4% '"H-NMR, “C-NMR. DEPT.
HMBC. HSQC itk &9 C. H @ LA,
W %A 3B-RRE-28- S R-12, 17-2
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(nm): 287.2, 243.7,236.6; IR vier (cm™'): 3 421 (OH),
2938 (1 F1 C-H), 1 450, 1388 (CHs), 1 065 (C-O).
HR-ESI-MS 25 tH k73 B9 16 m/z: 541.389 1 [M—
H] (C3Hs30s, 571 541.388 8), #ffiE 13
N C3HssOs0 "H-NMR 1 B 5 AN LIRSS o
0.91 (H-26), 0.94 (H-25), 0.94 (H-27), 1.05 (H-24),
1.07 (H-23) A1 2 NMHEEXESES 6 0.85 (3H, d, J =
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HE28-LH L R-12, 17-24%, WA, &40 (nm):242.9,235.7; IRvee (cm™'): 3 484 (OH), 2 936
MM AR Yo S UL 2. "TH-NMR. PC-NMR & (MEH1 C-H), 1 452, 1 388 (CH3), 1 090 (C-O). HR-
DEPT i (4 .35 2. ESI-MS 25 75 71§ m/z: 541380 2 [M—H]

WEY 4. Atgs s (BER 48D, Liebermann- (C34Hs530s, THHEAH 541.388 8), #awEH TN
Burchard S5 % 5 B4, Molish 5% 5 14k, mp 264~ CaHsyOs. 'H-NMR itk o 5 AN RIS S 5 0.91
271 “C; [o] +0.44° (c 0.132, MeOH); UVAYM  (H-26),0.97 (H-25), 1.01 (H-27), 1.07 (H-24), 1.33 (H-23)

max

£2 L& 2~4 1 'TH-NMR 71 "C-NMR i % DEPT %{i%
Table2 'H-NMR, “C-NMR, and DEPT spectral data of compounds 2—4

2 3 4
Wefr On oc, DEPT On oc, DEPT oH oc, DEPT

1 1.68 (2H, m) 39.4, CH, 39.1, CH, 39.2, CH,
2 1.92, 1.88 (% 1H, m) 28.2, CH, 27.4, CH, 27.4, CH,
3 3.50 (1H, m) 78.2, CH 3.30 (1H, m) 87.3,CH 3.30 (1H, m) 88.7, CH
4 39.5,C 39.3,C 39.6,C

5 091 (1H, t,J=4.2 Hz) 56.1, CH 56.1, CH 56.1, CH
6 1.44, 1.48 (% 1H, m) 18.9, CH, 18.7, CH, 18.6, CH,
7 1.51 (2H, m) 34.4, CH, 34.3, CH, 34.3, CH,

8 39.1,C 39.0,C 39.0,C

9 1.64 (1H, m) 47.8, CH 47.7, CH 47.7, CH
10 37.3,C 37.0,C 37.0,C
11 2.15 (2H, m) 23.9, CH, 23.9, CH, 23.9, CH,
12 5.71 (1H, brs) 117.5,CH 5.68 (1H, brs) 117.4,CH 5.70 (1H, brs) 117.4, CH
13 137.6,C 137.6,C 137.5,C
14 41.1,C 41.1,C 41.0,C
15 1.31, 1.62 (% 1H, m) 27.4, CH, 26.5, CH, 26.8, CH,
16 2.00 (2H, m) 28.6, CH, 28.2, CH, 28.2, CH,
17 128.9,C 128.9,C 128.9,C
18 133.5,C 133.5,C 133.4,C
19 2.59 (1H, m) 32.4,CH 32.4,CH 32.3,CH
20 1.74 (1H, m) 33.0,CH 33.0, CH 33.0,CH
21 1.36, 1.42 (% 1H, m) 24.9, CH, 24.9, CH, 24.9, CH,
22 1.96 (2H, m) 32.3, CH, 32.3, CH, 32.3, CH,
23 1.27 (3H, s) 28.8, CH; 1.07 (3H, s) 28.6, CH; 1.33 (3H, s) 28.6, CH;
24 1.08 (3H, s) 16.6, CH; 1.05 (3H, s) 17.0, CH; 1.07 (3H, s) 17.0, CH;
25 1.02 (3H, s) 16.3, CH; 0.94 (3H, s) 16.2, CH; 0.97 (3H, s) 16.2, CH;
26 0.95 (3H, s) 17.2, CH; 0.91 (3H, s) 17.1, CHs 0.91 (3H, s) 17.1, CH;
27 2.21 (3H, s) 20.9, CH3 0.94 3H, s) 20.8, CH3 1.01 3H, s) 20.8, CH3
28 — — —
29 0.88 (3H, d,J=6.9 Hz) 13.4,CH; 0.85(3H,d,J=6.1 Hz) 13.4,CH; 0.85(3H,d,J=6.9 Hz) 13.4, CH;
30 0.96 (3H,d,J=7.9 Hz) 19.8,CH; 0.96 (3H, d,J=5.9 Hz) 19.8, CH; 0.95 (3H, d,J=6.9 Hz) 19.8, CH;

3-0O-Ara

Iy 559(1H,d,J=2.0Hz) 1119,CH 4.79(1H,d,J=7.0Hz) 107.5,CH
2! 84.0, CH 73.0, CH
3 78.8, CH 74.7, CH
4’ 85.3,CH 69.5, CH

5 62.9, CH, 66.7, CH,
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A2 AN LG5 5 6 0.85 (3H, d, J = 6.9 Hz, H-29),
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