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Abstract: Objective To study the chemical constituents of Yao medicine Zhongliuteng, the canes of Pileostegia tomentella. Methods
The chemical constituents were isolated and purified by silica gel chromatography repeatedly from the canes of P. tomentella and their
structures were identified by spectral analysis and chemical methods. Results Sixteen compounds were isolated from the canes of P.
tomentella and their structures were identified as loganic acid (1), 4-O-a-L-arabinofuranosyl-(1—6)-B-D-glucopyranoside
(45)-4-hydroxyl-B-ionone (2), resorcinol (3), daphnin (4), skimmin (5), umbelliferone (6), vogeloside (7), diethyl phthalate (8),
secologanin (9), secologanin dimethyl acetal (10), sweroside (11), foliasalacioside B (12), benzyl-O-B-D-apiofuranosyl-
(1"—6")-B-D-glucopyranoside (13), maltose (14), glucose (15), and daucosterol (16). Conclusion All compounds are obtained from
the plant for the first time, and all compounds are also obtained from the plants of Pileostegia Hook. f. et Thoms. for the first time
except compounds 5, 6 and 16.
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PRy MR iR HRERL (Saxifragaceae)
Je 75 JiE )8 Pileostegia Hook. f. et Thoms. 42 B
i JiE Pileostegia tomentella Hand. -Mazz. HIHEZ%, &
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16 MEAY), 18I B RO G2 5 e 11X 8
WEYIEER, 730 P& TR (loganic acid, 1) 4-O-
a-L- BT B IR 4 E-(1—6)-B-D-ME W Bl (45)-4-
¥ 35 -B- K W' % i [4-O-a-L-arabinofuranosyl-(1—6)-p-
D-glucopyranoside (45)-4-hydroxyl-B-ionone, 2]+ [H] 7K
M (resorcinol, 3). fHIIKZ % (daphnin, 4).
P (skimmin, 5). 2JE4EAEE (umbelliferone,
6). Wik F L4l N IR (vogeloside, 7). 4B
T HIR " ZW (diethyl phthalate, 8). ZUFfLhiEZ
(secologanin, 9). I EELE — 45l (secologanin
dimethyl acetal, 10). 4Zj1F (sweroside, 11).
foliasalacioside B (12). “F3&-O-B-D-HE IR 7 b 5 -
(1"—6')-B-D- It W 4 %5 H ¥ [benzyl-O-B-D-
apiofuranosyl-(1"—6")-B-D-glucopyranoside, 13]. %
2P (maltose, 14). % (glucose, 15). HH%

NF (daucosterol, 16). A AN B IR MiZ
FrREYh o S5 3], B THAY 5. 6. 16, ik
B E IR EREY) o B3

1 X5

Bruker Avance III 600 7 4% R 3 4 3 % 1%
(Bruker /4 7] ); Thermofisher LTQ-Obitrap XL % it
A (Thermofisher A F]); FEEAIGHER (5 5
A TARAED; HEEE ., #2 A% HER Gy H.
GFpsq CHSUFEAL ) 0] ); Sephadex LH-20 %t
ik (Pharmacia A %) ); HW-40C %EfiX (Toyopearl 2
AD; MCI (HAR =350 0w, H AR R 55
Hrati.

IR M BTV TS BRI H A L BRI B it
feflt, RETEFER AR LMY, &) e
P REREI) 3 KL AR LB S 8 Oy PR H R e
i B BTV A B 55 Pileostegia tomentella Hand.
-Mazz. [FIBE=E, FEEL (20150901) fRAF T FiZiH

R 5T P 245 FH B2 U5 A rp oty o
2 ERSE

15 kg BB LM, BT BkE, L
90% A [ HE L 3 %, BEIK 3 he B8, FEHUMIK
JEIDC R, IR 2 T0RE , TR E ek,
SRS, SR BERR OBR. 1IE T BEAEHL
PRI A R AR, 38 4 MO RRE . BUE T RE
AT 220 g ZRER (100~200 H) FEORESE, &
fh-FEE (100 : 0—1: 1) BRAEVRBASR] 10 MR
Fr. 1~10. Fr.2 (0.5 g) HfEK (100~200 H) #F
kg, R R (50 0 1—1 1) Pk,
S )2 BRI, A ARG e A B 4 A5y
Fr. 2-1~Fr. 2-4. Fr. 2-4 (43 mg) £ HPLC F7l#%
@k s> 25 (AgilentsB phenyl, 250 mmX94 mm, 5
um, 60% FEE M EL A4 1(7.2 mg) 2(12.1 mg).
Fr.3 (2.0 g) AfERAARE (100~200 H) 478,
TAUPEE-FIEE (20 0 110 1) BREEVERG, R
TR, S ALV AT 2 4 AN Fro 3-1~
Fr. 3-4, Fr. 3-2 (0.2 g) &RER (100~200 H) #E
kg, EHR-HEE (80 1 1) e EILS
¥ 3 (202 mg). Fr.3-3 (0.1 g) &)JadhEie (100~
200 HO #EE ey, S e F RS eI,
HPLC -l il e (30%FED HEEY 4
(3.0 mg). Fr. 3-4 (0.2 @) LR (100~200
FD i srey, &b R BR B2 YEI, HPLC
il 25 il 23 B (25% H RO/ 2 AP 5(3.4 mg).
6 (1.0mg). 7 (2.6 mg). 8 (1.1 mg). Fr.4 (2.6 g)
ZiJE ODS HE, 40%-. 50%-. 60%-. 70%-. 80%
FEVEME, 755 5 N44) Fr. 4-1~4-5, Fr. 4-1 (30 mg)
22 HPLC Pl (il o3 3 (30% H e 321454
9 (3.4 mg). 10 (5.5 mg), Fr. 4-2 (4.1 mg) 4 HPLC
Pl (il B (30% MRS, HEMEY 11 (6.7
mg), Fr. 4-3(44 mg) %t HPLC K145 (031543 25 (50%
R 530116 &9 12 (2.8 mg). 13 (3.2 mg), Fr. 4-4
28 HPLC Pl 4 (il 25 (30% D, 132149
14 (3.1 mg). 15 (4.2 mg). Fr. 4-4 2 HPLC -4
ko By (30% M D, 19214654 16 (2.8 mg).
3 ST

AW 1 BEEMPIRY), S Tutee . FEE,
DMSO. ESI-MS m/z: 399 [M+Na]". "H-NMR (600
MHz, DMSO-ds) 6: 7.36 (1H, s, H-3), 5.13 (1H, d, J =
5.4 Hz, H-1), 4.48 (1H, d, J= 7.2 Hz, H-1), 3.43 (1H,
dd, J = 7.2, 7.8 Hz, H-7), 2.96 (1H, s, H-5), 2.05 (1H,
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dd, J = 7.2, 5.4 Hz, H-9), 1.82 (1H, m, H-6a), 1.71
(1H, s, H-6b), 1.44 (1H, m, H-8), 0.99 (1H, s, H-10);
BC-NMR (150 MHz, DMSO-d;) d: 167.4 (C-0), 151.0
(C-3), 112.5 (C-4), 99.0 (C-1"), 96.5 (C-1), 77.2 (C-5"),
77.2 (C-3"), 73.6 (C-2'), 72.5 (C-7), 70.5 (C-4"), 61.6
(C-6"), 45.1 (C-9), 42.1 (C-6), 40.9 (C-8), 31.2 (C-5),
13.9 (C-10). PA_EXls 5 SCakap s PIEA — 8,
SEEY 1 TR,

WA 2 SEEMRY), S TE. FEE.
DMSO. ESI-MS m/z: 471 [M+Na] . 'H-NMR (600
MHz, DMSO-ds) d: 5.12 (1H, s H-1), 5.98 (1H, dd,
J = 8.0, 3.6 Hz, H-2), 1.91~2.13 (2H, m, H-5), 5.06
(1H, t, J= 6.0 Hz, H-6), 1.63 (3H, s, H-8), 1.54 (3H, s,
H-9), 1.23 (3H, s, H-10), 4.48 (1H, m, H-1"), 3.0~3.2
(3H, m, H-2', 3', 5), 5.10 (1H, t, J = 1.8 Hz, H-4"),
3.49,3.81 (2H, m, H-6'), 5.12 (1H, s, H-1"), 4.83 (1H,
d, J=1.2 Hz, H-2"), 477 (1H, d, J = 1.2 Hz, H-3"),
431 (1H, m, H-4"), 422 (1H, dd, J = 7.2, 1.2 Hz,
H-5"), 3.83 (1H, dd, J = 8.4, 1.2 Hz, H-5"); "C-NMR
(150 MHz, DMSO-ds) &: 143.3 (C-2), 130.3 (C-7),
124.6 (C-6), 113.9 (C-1), 102.9 (C-1"), 97.6 (C-1"),
78.9 (C-4"), 76.8 (C-2"), 75.3 (C-3), 73.3 (C-3"), 72.3
(C-3"), 704 (C-5"), 70.1 (C-2'), 67.9 (C-4"), 66.9
(C-6"), 64.1 (C-5"), 40.1 (C-4), 25.4 (C-8), 23.4 (C-5),
22.1(C-10), 17.5 (C-9). LA_E%cdfs 5 SChik s e A
8, WA 2 4-O-a-L-F R AR DR R -
(1—6)-B-D-MLIFHRETFF (48)-4-F2FEHE-B- P 4.

&Y 3: AEBAR, S TuiE. FEE,
DMSO. ESI-MS m/z: 139 [M+Na]". 'H-NMR (600
MHz, DMSO-ds) 6: 9.13 (2H, s, H-1), 6.92 (1H, t, J =
7.8 Hz, H-3), 6.17 (1H, d, J = 1.8 Hz, H-2), 6.16 (1H,
d, J=1.2 Hz, H-4); "*C-NMR (150 MHz, DMSO-ds)
5. 158.42 (C-1), 129.66 (C-2), 106.16 (C-3), 102.45
(C-4)o VA FH 5 e i P seA —5,  dose i
B3 M IEZE .

wEY 4. BORAR, ST, TR,
DMSO. ESI-MS m/z: 377 [M+Na]". 'H-NMR (600
MHz, DMSO-ds) 6: 7.98 (1H, d, J = 9.6 Hz, H-4),
7.41 (1H, d, J= 9.0 Hz, H-5), 7.18 (1H, d, J= 9.0 Hz,
H-6), 6.34 (1H, d, J = 9.0 Hz, H-3), 5.04 (1H, d, J =
7.8 Hz, H-1"); “C-NMR (150 MHz, DMSO-ds) &
160.1 (C-2), 153.1 (C-7), 147.4 (C-4), 144.4 (C-9),
135.8 (C-8), 123.2 (C-5), 114.1 (C-6), 113.3 (C-3),

112.4 (C-10), 100.4 (C-1"), 77.2 (C-3"), 76.7 (C-5"),
73.2 (C-2"), 69.5 (C-4"), 60.9 (C-6"). LA % 5 Sk
PO 5, MR E Y 4 TR 2 % .

&Y 5. HEBRKR, ST, FEE.
DMSO. ESI-MS m/z: 325 [M+Na]". 'H-NMR (600
MHz, DMSO-ds) d: 8.01 (1H, d, J = 8.4 Hz, H-4),
7.65 (1H, d, J = 8.4 Hz, H-5), 7.05 (1H, d, J= 2.4 Hz,
H-8), 7.01 (1H, dd, J = 8.4, 2.4 Hz, H-6), 6.32 (1H, d,
J = 8.4 Hz, H-3), 5.02 (1H, d, J = 7.8 Hz, H-1"),
3.68~3.71 (1H, m, H-6"), 3.43~3.48 (2H, m, H-5',
6'), 3.24~3.31 (2H, m, H-2’, 3"), 3.33 (1H, m, H-4');
BC-NMR (150 MHz, DMSO-ds) d: 160.2 (C-2, 7),
155.0 (C-8a), 144.2 (C-4), 129.4 (C-5), 113.6 (C-6),
113.2 (C-3), 113.1 (C-4a), 103.1 (C-8), 99.9 (C-1'),
77.1 (C-3"), 76.4 (C-5'), 73.1 (C-2'), 69.6 (C-4"), 60.6
(C-6")o LA 3t b5 ek A — 80, et
G5 N

WEW 6: AEKKR, ST e, H
. DMSO. ESI-MS m/z: 185 [M+Na]". "H-NMR
(600 MHz, DMSO-ds) 6: 6.20 (1H, d, J = 8.4 Hz,
H-3), 7.90 (1H, d, J = 8.4 Hz, H-4), 7.50 (1H, d, J =
8.4 Hz, H-5), 6.78 (1H, dd, J = 8.4, 2.4 Hz, H-6), 6.70
(1H, d, J = 2.4 Hz, H-8), 3.38 (1H, s, 7-OH);
BC-NMR (150 MHz, DMSO-ds) 6: 111.3 (C-3), 144.4
(C-4), 129.6 (C-5), 113.1 (C-6), 102.1 (C-8), 160.4
(C-2), 161.2 (C-7), 155.4 (C-9), 111.2 (C-10). LA_I-%k
P 5 SCHRARE A 8, M 6 e
VAR

&Y 7. AEBRR, ST R,
DMSO. ESI-MS m/z: 411 [M+Na]". 'H-NMR (600
MHz, DMSO-ds) d: 5.45 (2H, m, H-1), 7.53 (1H, d,
J=18Hz, H-3), 1.89 (1H, ddd, J = 2.4, 4.2, 13.2 Hz,
H-6a), 1.60 (1H, ddd, J = 9.6, 13.2, 12.6 Hz, H-6),
533 (1H, dd, J = 3.6, 9.6 Hz, H-7), 3.44 (3H, s, H-3),
5.46 (1H, m, H-8), 2.67 (1H, ddd, J = 1.8, 5.4, 9.6 Hz,
H-9), 5.32 (1H, m, H-10), 4.52 (1H, d, J = 9.6 Hz,
H-1'), 2.95~3.75 (6H, m, H-5, 2', 3, 4, 5', 6');
BC-NMR (150 MHz, DMSO-ds) J: 96.1 (C-1), 152.2
(C-3), 103.7 (C-4), 21.2 (C-5), 28.4 (C-6), 98.6 (C-7),
55.0 (C-2), 132.2 (C-8), 41.1 (C-9), 120.5 (C-10),
163.7 (C-11), 102.4 (C-1'), 73.0 (C-2"), 76.7 (C-3"),
79.9 (C-4"), 77.3 (C-5'), 60.9 (C-6"). LA % 15 ik
HOBEPIEA 8, WA 7 R R
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&Y 8 HERAR, LT, R,
DMSO. ESI-MS m/z: 245 [M+Na]". 'H-NMR (600
MHz, DMSO-ds) 6: 7.53 (2H, m, H-3), 7.70 (2H, m,
H-4), 4.01 (2H, m, H-5), 1.23 (3H, t, J = 6.0 Hz,
H-6); >C-NMR (150 MHz, DMSO-ds) 6: 158.4 (C-1),
131.6 (C-2), 129.7 (C-3), 128.7 (C-4), 71.1 (C-5), 18.9
(C-6). LL ¥ 5 Scikapoal A —5, Wi
G 8 NARAK IR LTk

wEY 9: AERR, STk, FEE.
DMSO. ESI-MS m/z: 411 [M+Na] . "H-NMR (600
MHz, DMSO-ds) §: 9.62 (1H, s, H-7), 7.49 (1H, s,
H-3), 5.52 (1H, m, H-8), 5.41 (1H, d, J=4.8 Hz, H-1),
5.22 (2H, m, H-10), 4.51 (1H, d, J = 7.8 Hz, Glu-1),
3.60 (3H, s, 11-OCHs), 2.97 (1H, m, H-5), 2.68 (1H,
m, H-9), 1.91 (1H, m, H-6), 1.81 (1H, m, H-6);
BC-NMR (150 MHz, DMSO-ds) J: 95.4 (C-1), 152.3
(C-3), 1082 (C-4), 26.1 (C-5), 43.4 (C-6), 201.5
(C-7), 133.6 (C-8), 43.3 (C-9), 120.5 (C-10), 166.5
(C-11), 51.0 (11-OCHj3), 98.5 (C-1"), 73.0 (C-2'), 76.6
(C-3"), 69.9 (C-4"), 77.3 (C-5"), 61.1 (C-6")o LA _EXHs
53R R 8, A 9 MR T

WEY 10: AEBRAR, SE Tk, FE.
DMSO. ESI-MS m/z: 457 [M+Na]". 'H-NMR (600
MHz, DMSO-ds) ¢: 5.31 (1H, d, J = 5.4 Hz, H-1),
7.40 (1H, s, H-3), 3.19 (3H, s, 7-OCHj), 3.34 (3H, s,
7-OCH;), 3.62 (3H, s, 11-COOCH3), 2.91 (1H, m,
H-5), 1.50 (1H, dd, J = 12.0, 6.6 Hz, H-6a), 2.01 (1H,
dd, J=12.0, 4.2 Hz, H-6b), 4.40 (1H, dd, J = 7.8, 4.2
Hz, H-7), 5.66 (1H, m, H-8), 2.70 (1H, m, H-9), 5.41
(1H, m, H-10a), 5.25 (1H, m, H-10b), 4.50 (1H, d, J =
7.8 Hz, H-1'); >C-NMR (150 MHz, DMSO-ds) d: 95.7
(C-1), 151.5 (C-3), 109.7 (C-4), 29.4 (C-5), 33.2
(C-6), 102.1 (C-7), 52.8 (11-OCHj3), 51.7 (7-OCHs3),
51.0 (7-OCHj3), 134.5 (C-8), 43.0 (C-9), 119.3 (C-10),
166.5 (C-11), 98.6 (C-1'), 72.9 (C-2'), 77.3 (C-3"),
70.0 (C-4"), 76.7 (C-5"), 61.0 (C-6")o LA =%tk 55 ik
OB —S, M S Y 10 N RR AR
]

WEY 11 RO, ZEETne. FEE,
DMSO. ESI-MS m/z 381 [M+Na]". 'H-NMR (600
MHz, DMSO-ds) d: 7.48 (1H, d, J = 2.4 Hz, H-3),

5.41~5.48 (2H, m, H-1, H-8), 5.23~5.32 (2H, m,
H-10), 4.61 (1H, d, J = 7.8 Hz, H-1"), 4.35 (1H, m,
H-7), 4.33 (1H, m, H-6a), 3.72 (1H, m, H-6'b), 3.68
(1H, dd, J = 12.0, 6.0 Hz, H-7b), 3.03~3.16 (5H, m,
H-2',3", 4", 5", 5), 2.66 (1H, dd, J = 8.4, 5.4 Hz, H-9),
1.75 (1H, m, H-6a), 1.50 (1H, m, H-6b); "“C-NMR
(150 MHz, DMSO-ds) &: 95.5 (C-1), 151.4 (C-3),
104.8 (C-4), 26.7 (C-5), 24.2 (C-6), 67.6 (C-7), 132.3
(C-8), 41.5 (C-9), 120.3 (C-10), 164.6 (C-11), 98.0
(C-1'), 73.1 (C-2"), 76.3 (C-3"), 70.0 (C-4"), 77.3
(C-5"), 61.0 (C-6")o L 4 5 semk st A —
B}, WMEEEY 1 G

EY 12: AR, S Tintee. e,
DMSO. ESI-MS m/z: 413 [M+Na] . 'H-NMR (600
MHz, DMSO-ds) &: 2.46 (2H, d, J = 16.8 Hz, H-2),
5.80 (1H, s, H-4), 1.96~2.00 (1H, m, H-6), 1.77~
1.83, 1.58~1.69 (2H, m, H-7), 1.58~1.69 (2H, m,
H-8), 3.84~3.88 (1H, m, H-9), 1.17 (3H, d, J = 6.6
Hz, H-10), 1.08 (3H, s, H-11), 1.01 (3H, s, H-12), 2.04
(3H, d, J = 1.2 Hz, H-13), 431 (1H, d, J = 7.8 Hz,
H-1"), 3.13 (1H, t, J = 8.4 Hz, H-2"), 3.29~3.34 (1H,
m, H-3"), 3.29~3.34 (1H, m, H-4"), 3.39~3.41 (1H,
m, H-5"), 4.06 (2H, dd, J = 11.4, 1.8 Hz, H-6'), 3.68
(2H, dd, J = 11.4, 6.0 Hz, H-6'), 4.28 (1H, d, J = 6.0
Hz, H-1"), 3.57 (1H, dd, J = 9.0, 6.0 Hz, H-2"),
3.48~3.50 (1H, m, H-3"), 3.78~3.79 (1H, m, H-4"),
3.84 (2H, dd, J = 12.0, 3.6 Hz, H-5"), 3.49 (1H, dd,
J = 120, 1.5 Hz, H-5"); "“C-NMR (150 MHz,
DMSO-ds) &: 37.6 (C-1), 48.5 (C-2), 202.8 (C-3),
125.7 (C-4), 170.5 (C-5), 52.8 (C-6), 27.4 (C-7), 38.3
(C-8), 76.1 (C-9), 20.2 (C-10), 27.8 (C-11), 29.49
(C-12), 25.3 (C-13), 102.5 (C-1'), 75.4 (C-2"), 78.3
(C-3"), 72.1 (C-4), 77.1 (C-5"), 70.1 (C-6"), 105.6
(C-1"), 72.6 (C-2"), 74.5 (C-3"), 69.7 (C-4"), 66.9
(C-5")o LA d 5 Se ki e A — 5, ke
&%) 12 4 foliasalacioside B.

WEY 13: AEMAR, HE e, FE.
DMSO. ESI-MS m/z: 425 [M+Na] . 'H-NMR (600
MHz, DMSO-ds) J: 7.35~7.26 (5H, m, H-2, 3, 4, 5,
6), 4.90 (1H, d, J = 3.0 Hz, H-1"), 4.79 (1H, d, J =
12.0 Hz, H-7a), 4.58 (1H, d, J = 12.0 Hz, H-7b), 4.21
(1H, d, J = 7.8 Hz, H-1); “C-NMR (150 MHz,
DMSO-ds) &: 63.0 (C-5"), 67.7 (C-6"), 69.5 (C-7),
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70.3 (C-4"), 73.2 (C-2'), 73.4 (C-4"), 75.6 (C-5"), 75.8
(C-2"), 76.6 (C-3'), 78.8 (C-3"), 101.9 (C-1"), 109.3
(C-1"), 127.4 (C-4), 128.1 (C-2, 6), 127.8 (C-3, 5),
137.9 (C-1). Lh ¥l 5 scmpis A 5, %
YEALEY) 13 I O-B-D-IRIH T B JE-(1"—6")-
B-D-H it 7 4 B
aEY 14 AERR, S TunE. R,
DMSO. Molish Jz W12 P, 5% B b 22 28 Bl )2
Ol RE H—3 WA SA TR, et ay
14 K37 58k
EY 15 AERK, SETuteE. R,
DMSO. Molish o WV 5 [, 5550 i i 26 4 v 2
B RE H—3 WA SA TR, et ay
15 4y i % B o
EY 16: AR, Z¥ THbE. B,
DMSO. Molish 11 Libermann Burchard v &2 FH Y,
0T R (0 REE— B0 IRE W S
TR, MR EY) 16 HEHE M.
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