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Chemical constituents from the roots of Tylophora yunnanensis

LIN Yu-ping'*, FU Sheng-nan®,  ZHOU Zheng-bing’,  HUA Yan'~
(1. Key Laboratory for Forest Resources Conservation and Use in the Southwest Mountains of China, Southwest Forestry University, Kunming 650224,
China; 2. School of Chinese Meterial Medica, Yunnan University of Traditional Chinese Medicine, Kunming 650500, China)

LI Xin-ping®,

ABSTRACT: AIM
METHODS The 70% ethanol extract from the roots of 7. yunnanensis was isolated and purified by silica and
Sephadex LH-20,
spectral data. RESULTS Eleven compounds were isolated and identified as 4-hydroxyacetophenone (1), 2, 4-

To study the chemical constituents from the roots of Tylophora yunnanensis Schltr.
then the structures of obtained compounds were identified by physicochemical properties and

dihydroxy acetophenone (2), 3, 4-dihydroxyacetophenone (3), 3-hydroxy-4-acetophenone (4), hancolupenol
(5), hancolupenone (6), B-amyrin (7), tylolupenol B (8), stearic acid (9), B-sitosterol (10), daucosterol
(11). CONCLUSION All the compounds are isolated from this plant for the first time.
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AR A, BrA S 8k Nzl
Yoy eiAs sl
1 W8

AM-400 BIAZ BRI S (TMS bR, 18
[E Bruker /A #] ) ; Autospec-3000 #Y i 3% 4L ( 3£ [
Beckman 2\ ] ) ; Yanaco-241 B & % 4 & 4 8
(BEARKIE, HZA Yanaco 2AH]) ; F €235 Bt FH R
£ G (100~200, 200~300 H) . #2056 G
M (FSBIEHEAE T ) s Sephadex LH-20 #E8E ( Fi
=+ Pharmacia A ®]) . I R0 Tolk gl (== B3l
) ST el (P E R R —) )
et i AR (3 CIL A7) .

INEIBRZIH 2018 AER A M, S
& 25 R 25K R U Sy B EE R Y 2 m ek ) L
Tylophora yunnanensis Schltr [,
2 BES5HEHE

INEIERRALRS (9.7 kg), FH 90% Z. B4k [
THEEL 3 K, BIK 4 h, AR BUR AR
(2.4 kg), MAERKIREEZEIFR, WKW
fif . CFROWR, IE T EEAEC, BIOAE R, 1500
fik . ZMROBE, ETEEZERY)

B R Z R A HUY) (389.6 g) ZRREMEAE (100~
200 H), LiAimfE-mE (100 0 1~5: 1), Sf5-H
B (50 : 1~1:1) BREEVENL, £ TLC Kt GIf, Wl
O3 20 AR A-1~A-20, i A-1 4 SRk IR A
(200~300 H), Arimk-mNE (50 = 1~1: 1), ZAd0-
P (50:1~10: 1) BEEEVEML, 157 D4, H
72 SREAE (200~300 H), AfrymE-paEE (50 ¢
1) VeRE, A eEw9 (100 mg); Hf A3 4
OY4E R S RE A% (200 ~ 300 H ), A jh EE-7 R
(10:1~1:1), E5-HEE (50:1~10: 1) BEEW
W, &IF1% 6 ey, 5 3 SRERHE (200 ~300
H), &05-HE (20: 1) ¥EME, rEEaibaw 1
(200 mg) ; Z04) 5 LRERAE (200~300 H), il
BE-TAHR (5 : 1) PeM, Sephadex LH-20 fz & #fifk,
DETEEY 2 (23 mg); HIr 6 SRERAE 1K
(200~ 300 H), £ BB (3 ¢ 1) ¥,
Sephadex LH-20 & fk (N ER) J&, B 24 B K
(200~300 H), AR EE(5: 1) Ve, 4
B E W 3 (26 mg), H A7 Hor A eERE
(200~300 H), &05-FHEE (20: 1~10: 1) BEEYE
W, &IF1% 8 NSy, 4 2 LRERSHE (200 ~300
H), fdEE-rmE (10:1) P, 4 Sephadex
LH-20 (Gf5-HEE=3:2) ifalifk, HEsikay 4

(24 mg) ; 414935 4 Sephadex LH-20 Zfifb)5, P&t
JERE (200~300 H ), S A5-HEE (20 1) PN 4l
e, nEfREEY 6 (14.2 mg); 470 7 SHERAE
(200~300 H ), fiihEE-2 R L FE (10 1) PEM,
IEAEAY 10 (200 mg) . Hd A-9 A REIR
H (200~300 H), S05-FEE (30:1~10: 1) £
JEVEWL, 15 5 ANy, 2 ZaERAHE (200 ~
300 H), AMEE-S8OEE (20 0 1) B, M4
Sephadex LH-20 4fift,, 73Ei15L G 7 (25.3 mg);
13 3 SRERKE (200~300 H ), A k-2 2l
(10 : 1) Pefii, FZ8 Sephadex LH-20 (PNER) 4fifk,
IYBIBLAY 5 (46 mg); HAY 3 BRI (200~
300 H), A BN B (10 2 1) Y, B&
Sephadex LH-20 (G f5-HEE=3:2) 4ifk, &1
L&Y 8 (38 mg) ., HH A-18 HATARERA: (200~
300 H), “05-HEE (10: 1~5:1) BREWB, &
FEARE] 4 ANy, A5 3 SrERHE (200~300 H) ,
A5-HEE (102 1) PR, MAES R, S Bk
Y1 (50 mg),

3 LHETE

EW 1, AELSS(FEE), mp 106~109 C;
FeCl, I N 52 FHPE, RYE EI-MS m/z; 137.2 [M +
H]", #9047 & C,H0,,'"H-NMR (400 MHz,
CD,0D) &; 7.88 (2H, d, J=8.4 Hz, H-2, 6),
6.84 (2H, d, J=8.4 Hz, H-3, 5), 2.52 (3H, s,
H-2');"C-NMR (100 MHz, CD,0D) &: 129.7 (C-
1), 131.2 (C-2, 6), 163.4 (C-4), 115.9 (C-3,
5), 199.0 (C-1"), 25.8 (C-2"), DA F%d 5 3cik
[14] FEAR—F, W MR EIR T,

k& 2. AR (A0-FE), mp 142~
144 C; FeCl, X N 2 BH ¥, R EI-MS m/z.
153.2 [M + H]", #Ell4r+=h CH 0, ' H-NMR
(400 MHz, CD,0D) &: 7.66 (1H, d, J=17.2,
H-6), 6.34 (1H, dd, J=7.2, 2.0, H-5), 6.23
(1H, d, J=2.0 Hz, H-3), 2.48 (3H, s, H-
2');BC-NMR (100 MHz, CD,0D) &: 113.4 (C-
1), 164.2 (C-2), 104.7 (C-3), 163.8 (C-4),
109.2 (C-5), 130.6 (C-6), 198.8 ( C-1"),
26.1 (C-2"), VAL S SCHk [15] FEAR—3K,
T e R 2, 4-ZRIEEIE LT

a3, HEBmAR(HEE), mp 112~113 C;
FeCl, OV S FHM: . #45 EI-MS m/z: 153.2 [M +
H]", #4573 CH,0,.,"H-NMR (400 MHz,
CD,0D) &: 7.20 (1H, d, J=12.4 Hz, H-2),
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6.98 (1H, dd, J=7.1, 3.0 Hz, H-6), 6.76
(1H, d, J=7.1 Hz, H-5), 2.56 (3H, s, H-
2');BC-NMR (100 MHz, CD,0D) &: 125.9 (C-
1), 119.6 (C-2), 150.6 (C-3), 156.5 (C-4),
116.4 (C-5), 120.7 (C-6), 206.0 ( C-1'),
27.0 (C-2"), VI L#HE 5 CHk [16] FEAR—3,
WS E R 3, A-ZRIEE R,

E& 4. LEERE S (BT, mp 168 ~
170 °C; FeCl, JZ I & BH P, R #ig EI-MS m/z:
167.2 [M + H]*, #EW 4+ C,H,0,,'H-NMR
(400 MHz, CDCL,) &; 7.24 (1H, d, J=1.5 Hz,
H-2), 6.93 (1H, dd, J=8.6, 1.5 Hz, H-6),
6.76 (1H, d, J=8.6 Hz, H-5), 3.79 (3H, s,
4-0CH,), 2.34 (3H, s, H-2");" C-NMR ( 100
MHz, CDClL,) &: 129.5 (C-1), 116.2 (C-2),
148.7 (C-3), 155.4 (C4), 1143 (C-5),
121.8 (C-6), 203.5 (C-1"), 26.8 (C-2'), 58.4
(6-OCH,) . DA E¥E 530k [17] A3, ik
Y RE N 34 A LR 2

EWS. Al AR(EN), mp 190~194 C;
Liebermann-Burchard Jz i 541 €5, 48 EI-MS m/z .
426.7 [M]", W73 ¥2X C, Hy O, " H-NMR (400
MHz, CDCl,) &: 5.32 (1H, m, H-11), 3.23
(1H, m, 3-OH), 1.02, 0.98, 0.92, 0.81,
0.75, 0.72, 0.78, 0.76 (18H, s, 6 x CH,),
0.90 (3H, d, J=4.6 Hz, H-29), 0.88 (3H, d,
J=4.6 Hz, H-30);" C-NMR (100 MHz, CDCI,)
8: 35.9 (C-1), 27.9 (C-2), 79.0 (C-3), 39.1
(C4), 52.6 (C-5), 21.7 (C-6), 27.2 (C-7),
42.2 (C-8), 148.3 (C-9), 39.5 (C-10), 113.8
(C-11), 37.0 (C-12), 37.1 (C-13), 37.4 (C-
14), 28.0 (C-15), 32.6 (C-16), 41.2 (C-17),
54.3 (C-18), 49.6 (C-19), 36.0 (C-20), 28.9
(C-21), 38.6 (C-22), 28.2 (C-23), 15.6 (C-
24), 21.8 (C-25), 15.7 (C-26), 16.0 (C-27),
32.3 (C-28), 22.3 (C-29), 23.4 (C-30), VI L
B 50k [ 18] FEA—F, WK T TR

a6, HEOMAR(AN), mp241~243 C;
Liebermann-Burchard JZ I S 404, 4G EI-MS m/z:
424.7 [M]*, #0212 €, H, 0, "H-NMR (400
MHz, CDCl,) &: 5.31 (1H, m, H-12), 1.21,
1.08, 1.06, 0.92, 0.78, 0.76 ( 18H, s, 6 X
CH,), 0.89 (3H, d, J =5 Hz, H-29), 0.86
(3H, d, J=5 Hz, H-30);"C-NMR (100 MHz,
2344

CDCly) 8: 36.6 (C-1), 34.9 (C-2), 217.1 (C-
3), 47.7 (C-4), 53.5 (C-5), 22.8 (C-6),
26.3 (C-7), 42.4 (C-8), 146.9 (C-9), 39.2
(C-10), 115.1 (C-11), 36.6 (C-12), 37.1 (C-
13), 37.4 (C-14), 28.1 (C-15), 32.3 (C-16),
41.2 (C-17), 54.3 (C-18), 49.6 (C-19), 36.4
(C-20), 29.2 (C-21), 38.6 (C-22), 25.6 (C-
23), 22.1 (C-24), 21.6 (C-25), 16.4 (C-26),
15.7 (C-27), 32.6 (C-28), 22.3 (C-29), 23.4
(C-30), VA%l 55cmk [18] A —2, #X%
FE NHT TR

EWT. A AR(HFEE), mp 155~157 C;
Liebermann-Burchard 2 W £ 410, HRHE EI-MS m/z.
426.7 [M]*, #EM4rF X C, HyO, 'H-NMR (400
MHz, C,D,N) &: 5.13 (1H, t, H-12), 3.44
(1H, t, J=7.9 Hz, H-3), 1.24, 1.21, 1.03,
1.02, 0.99, 0.94, 0.88 (21H, s, 7xCH,);"C-
NMR (100 MHz, C,D,N) &: 39.0 (C-1), 28.3
(C-2), 79.2 (C-3), 38.8 (C-4), 55.5 (C-5),
18.6 (C-6), 35.0 (C-7), 40.0 (C-8), 47.5
(C-9), 37.2 (C-10), 26.2 (C-11), 122.0 (C-
12), 145.4 (C-13), 42.0 (C-14), 28.6 (C-
15), 27.6 (C-16), 32.7 (C-17), 47.5 (C-18),
47.1 (C-19), 31.7 (C-20), 35.0 (C-21), 32.9
(C-22), 28.3 (C-23), 15.7 (C-24), 15.7 (C-
25), 17.0 (C-26), 26.2 (C-27), 27.4 (C-28),
35.0 (C-29), 23.9 (C-30), DL %5 ik
[19] HA—F, SR B-FHAREE,

G 8. AEs RS (Ai), mp 178~
179 °C; Liebermann-Burchard fz I 8 21 {4, R 4
EL-MS m/z; 426.7 [M]*, #dl4F XL C, Hy, O,
'"H-NMR (400 MHz, CDCl,) &: 5.55 (IH, m,
H-11), 3.47 ( 1H, m, H-3), 1.13, 1.04,
0.93, 0.88, 0.87, 0.80 (18H, s, 6 x CH;),
0.88 (3H, d, J=5.6 Hz, H-29), 0.89 (3H, d,
J=5.6 Hz, H-30);”C-NMR (100 MHz, C,D.,N)
8: 35.9 (C-1), 28.3 (C-2), 76.8 (C-3), 41.3
(C-4), 54.5 (C-5), 21.2 (C-6), 28.7 (C-7),
44.7 (C-8), 140.7 (C-9), 33.4 (C-10), 121.5
(C-11), 39.3 (C-12), 42.5 (C-13), 37.3 (C-
14), 29.5 (C-15), 39.7 (C-16), 33.4 (C-17),
48.3 (C-18), 29.5 (C-19), 36.4 (C-20), 30.7
(C-21), 40.0 (C-22), 25.3 (C-23), 23.4 (C-
24), 20.6 (C-25), 16.6 (C-26), 15.4 (C-27),
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30.8 (C-28), 27.3 (C-29), 27.8 (C-30), LI L
B 5 SCmk [9] FEA -, BdE b ik L
LE,

&YW 9: CyH,0,, HOKAK (W), El-
MS m/z: 284.5 [M]", 241.4, 185.3, 129.2,
73.1, 60.6, 43.0,'H-NMR (400 MHz, CDCI,)
6: 2.22 (2H, t, J=7.5 Hz, H-2), 1.53 (2H,
m, H-17), 1.18 (28H, brs, H-3 ~ 16), 0.83
(3H, t, J=6.8 Hz, H-18);”C-NMR (100 MHz,
CDCl,) 6. 177.5 (C-1), 34.2 (C-2), 24.9 (C-
3), 29.1~29.7 (C-4~15), 32.4 (C-16), 22.7
(C-17), 14.1 (C-18), L& 3CHk [20] JE
AR, WO A EIRTR o

b &% 100 @& E R SR (R,
Liebermann-Burchard JZ IV 55 5 %8 1 €8, ¥ 7% Sy 15 &%
{1, mp 135~137 «C ,'H-NMR ( CDCl,, 400 MHz)
6: 5.34 (1H, d, J=5.2 Hz), 3.50 (1H, m),
1.15 (3H, d, J=7.2 Hz), 0.94 (3H, d, J=
6.5Hz), 0.86 (3H, d, J=7.5Hz), 0.83 (3H,
t, J=2.5, 9.5 Hz), 0.82 (3H, s), 0.67 (3H,
s); C-NMR (CDCl;, 100 MHz) &: 37.5 (C-1),
31.8 (C-2), 72.1 (C-3), 45.9 (C-4), 140.7
(C-5), 121.8 (C-6), 33.7 (C-7), 31.9 (C-8),
50.2 (C-9), 36.8 (C-10), 21.2 (C-11), 39.7
(C-12), 42.3 (C-13), 56.5 (C-14), 24.5 (C-
15), 28.4 (C-16), 56.3 (C-17), 11.8 (C-18),
19.6 (C-19), 36.4 (C-20), 18.7 (C-21), 31.8
(C-22), 23.3 (C-23), 30.3 (C-24), 29.5 (C-
25), 19.9 (C-26), 18.6 (C-27), 26.3 (C-28),
11.6 (C-29), VL&l 53Cmk [21] BEA—F,
WO TE N B4 R

G 11, FEEIREE S (), CRRE-
WRBR IR SN SE SR L0 A8 s skt . S8 MR
HEMZEAT TLC X, ZFPRIT RS T RO (EH —
B, MUERONIE MY,

4 itig

AW PR Ty B B 11 MMEE Y,
FEE =M, Hrb b G 9 ik Lk s fE
PrheiiEntkE, veRY, ka1, 3 A
AREMARFE 2 S 4 BAT RRARNG 3 bk =
JEFERIY | B 6~7 AT RIEM | kb
Y1 8 BATPUMIRAE R . k& 6~7 5 RIH
INEIBRIRITITF A | B REFEVIMG; (a8 5/)
HPEATE AN | RS A G, =M

JRFRL/ N EBRTE TE SRR, R — 2D AT AL
PO MRS, AT B TAeESR2y /A
PRAGESTRINE ], I A3 24 /N A R P BRI TR AT T
J R B Bl

S k.
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M=+IFETEMBCLFERTHIAR

RO, W oBY, E4qE', OF OB, K @', HEFE', #HhwW'r, FEhr"
(1. MEPER A%, HME Kb 410208; 2. EHFTHER, #wE & H 414000)

BE. BB WRIML=-L (Polygonum amplexicaule D. Don var. Sinense Forbes et Hemsl) IE T BERRA 4224, Fik
M= 70% ZEEFEICY)IE T BB R F 2R 63 | IEAHRERS . RARERS . KILANE . Sephadex LH-20, il & 2 |

il £ HPLC A7 i aiife, MRIEILME B R i B s S T is i S it , &R Wb sfs s8] 11 Mead,

SIS REER (1), R (2), WER (3), MHREELEE (4), HE T (5), AZEYE (6), AHFE-

O-B-D-MLis A 29 (7). MH AP R (8), (IR, 2R, 4S) -p-menthane-1, 2, 8-triol 1-0-B-D-glucopyranoside

(9) . bergenin-11-0-p-hydroxybenzoate (10) . 11-0- (4’-O-methylgalloyl) -bergenin (11), &t (L&% 6~11 ¥

WMIZHE Y oy B AR 3,

SEgEE . M=k ETEERAL; Al AT

FESES. R284.1 XHRFRARRG. A XEHS: 1001-1528(2020) 09-2346-05

doi: 10. 3969/j.issn.1001-1528. 2020. 09. 019

Chemical constituents from the n-butanol fraction of Polygonum amplexicaule

ZHAO Fan"?,  DAI Wan", LI Ling-xi", LI L', CAIJia', XIAO Yu-qin', XU Guang-ming'",
ZHOU Xiao-jiang'*

(1. Hunan University of Chinese Medicine, Changsha 410208, China; 2. Yueyang Manicipal Hospital of Traditional Chinese Medicine, Yueyang
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ABSTRACT: AIM To study the chemical constituents from n-butanol fraction of Polygonum amplexicaule D.
Don var. sinense Forbes et Hemsl. METHODS The n-butanol fraction of 70% ethanol extract extract from P.
amplexicaule was isolated and purified by TLC, normal-phase silica, reverse silica, macroporous resin, Sephadex

LH-20, preparative TLC and semi-preparative HPLC, then the structures of obtained compounds were identified by

KB 2019-09-28
E£TH. WmEAREIHRIBE (20151C3074) 5 #1MA D 2R A AR LI RE TR AT huOTH  (BG201803) 5 1M 24 K24 iF
FEMEE S BRI RIS (201824) 5 WIRG PR 25 K% — R ERH I 2298 B (2018-3)

EERI: B L (1993—), F, Wit 5 hheias, Tel: 18773158135, E-mail: 939423556@ qq.com

PR —EE . W ¥ (1996—), %, WFFRIrimhaiss, Tel: 13548941347, E-mail: 937756198@ qq.com

*BEEE. VDY (1969—), B, WL, 8lEd, WFP2i2i mialiiisy, Tel: 13768138416, E-mail: 1052262329@ qq.com
JA/NE (1968—), W, M4, HEAESIN, WFEPERURSIIR SHZF L, Tel: 13975881166, E-mail: gale9888@
163.com

2346



