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BEA, FXA, RAS, B, AEF
(1. JREXRABRFPESRHTR, T 530022;
2. ST AR EAFEARELERE, AT 530022)

[(WE] BRI Pileostegia tomentella WAL 2% 8 43 #EAT BF 5, L) IHT 68 % H Ak 27 180 43 #8470 26 19 B 0D, 42
HWATF R S5FM . Fik: RAERBRBOE FEWOE R @351 T 45 5 1% 55 7 1 6 T 8 T 95 % & Tt 412 IR 3R 47 40 5 R 4
b, SR HEL AP i i TG i A i L 4 12 5 AR I 0l 2% 7 i X 4r AR B AL & W AT S R A i RO S e . SR N TH IR R
1) 95% L B4R I h 4y 845 5] 9 MG W, B8 P F O vk %y P e R (1) A KTERE (2) ,B-A i BE(3) ,36-L B
BE-LORMR (4) L HE-3,6- 2/ (5) ,7T- R AE-8-H AL/ LR (6) , M FH (7) ,7T- R EHF TR (8) ,3,4- TR ERATRO9) ., H
7R H-8-HEEETER), WEH (), T-REFTRE)IMAEYAEERELNS. Fi0:EW1~9 W HEREX
Y A 3 B ) Y R S 2R RIS . Y — e R b X T R TR 1 Ak 2 W B B AL BEAT TR Rt e
P L T BT .
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Analysis on Chemical Constituents of Pileostegia tomentella

LU Guo-shou', LU Wen-jie"">* |, HUANG Zhou-feng', TAN Xiao', HU Xiao-xi'
(1. Guangxi Institute of Traditional Medical and Pharmaceutical Sciences, Nanning 530022, China;
2. Guangxi Key Laboratory of Traditional Chinese Medicine Quality Standards,
Nanning 530022, China)

[ Abstract | Objective; To study the chemical constituents of Yao medicine Pileostegia tomentella, and
promote its further development and utilization. Method; Solvent extraction method, silica column chromatography
and recrystallization method were used to isolate and purify the chemical constituents of 95% ethanol extract from
this plant. The structures of the obtained compounds were identified by infrared spectroscopy, mass spectrometry,
nuclear magnetic resonance spectroscopy and other modern spectroscopic methods. Result: From the data of
spectral analysis, nine compounds were obtained and identified as: n-tetracosanoic acid (1), taraxerol (2), B-
sitosterol (3), 3B-acetoxy ursolic acid (4), stigmastane-3, 6-dione (5), 7-hydroxy-8-methoxycoumarin (6 ),
skimmin (7), 7-hydroxycoumarin (8), and protocatechoic acid (9). Among them, compounds (6), (7) and
(8) were coumarins. Conclusion: Compounds 1-9 were isolated from this plant for the first time. It showed that
coumarins were widely contained in this plant.
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TH 988 7 O 5 BRAE B o o e s A ) B B i R Y
G (PAaEARF Y (G R A ) (T
PR ) K A R 4 R R AR B
TE 5 IR Bt bR B 607 A5 R B 225 0 FATTH
ol TR 25 B B0 IR A S Ak T R 1D R Y B, v
A2 Wy T Rl v R AR B s o 28 A B SOk, H v
P A it TC S5 SRR ) R 6 5w R 4 Ak 2 B T T B
T SCHR A, TG e 00U AH 0 3% 1 R I E A A
155 7KV 4 T E A TR BIF ST AT, A R L 2 2 Y
LA [) 25 10 38 A v %00 A £ % 23 A 1 AIF 5T 4l
T RE R Y R T R AT Ak 2 LAY kAT B 5, U
A AT REAE—E B b AR 2 W S il R AT 4B
A BT 8 T R e 24 R B TR AT RV o

AR BIF 5 X5 9 96 e e T 1 Ak S a3 F 5T A, A
TR BG4 1 95% LR Y P S U B 3 1 9
PRy, 73 0o A PR RR (1) , 3 A BRI (2) , B-
AHEE(3),38-2 Bt A -5 95 R (4) , 52 ke-3, 6-
ZHR(S) T AE-8- AR EHE TR (6) , W FH (7)),
T-RIEFEGR(8),3,4-REEPIR(9) WA E R
MAZ LG R SO B A B . AT —E R B XH
T e AL 2 W R Bl R AT T s, ek HGE R E
BB RS T R AL R
1 #a

RE-2000A A i #% 7 A # (1 W 22 A= A AL A%
J7) ,AEL-200 HUHf 5 K F (A B ) , TR-470 BRI 4T
SMOEIEBALCH AR B A R ) ,5973N #1554 (36 [
Agilent Technologies 2\ 7] ) , DRX-800MHz # 5 ¥ 4
HPRAL (B AT & AR o Ak (60 ~90 C),
LR T, W, 95% & W55 ¥ 2 4y B 2l ML AL
(zex. I1) BYAE 4% £ I K HG/T2354-2010 74 =
OIGRER (BT ).

BUFRR R A5 B, v rp BE 2GR
Wt 4] T 28 AT v 245 0 4 5 O 45 SR AE B L B 0l o T
Pileostegia tomentella )45,
2 FHiE

90 e 25 61 15,0 kg My 0% BORL A, I 8 £% &
95% LEERI AR E S U, B 2 h, SRBOR IS, &
I, IS ) JOF e 48 22 R, AR E 2. 91 kg, 1R
B R A R AR Ul AT A il (60 ~90 °C) L, &
MR LR A, 5 I 2% WAL 25 IORE , Wk 4 L 19 21 4 il it
WAL 115 g, LR S TR AL 106 go

ot i g A O 2 (115 ) , 28 K (03 Bk i
B, LA - R £ (10020 ~ 80 : 20) R & ¥
BEEEVEM 155 4 ~H 4 (Fro 1 ~Fr.4), Fr.1,Fr

2,Fr. 3 o YA W, o3 il ahuk , E 4G A 1S B 4
AW 1(25 mg),2(33 mg),3(26 mg), Fr.4 445y
(2.4 ), &k A 83 43 25, DA A il k- 2 & TR
(80:20) Ay Pk Wi, 1% 75 A~ 40 4 (Fr. 4.1 ~ Fr.
4.75) 14 Fr. 4.7, Fr. 4. 11 4 87 4 ¥, 45 51 4l
UE, EAE M EMEE Y 4(14 mg) ,5(22 mg)

W OTR CHEA IR 43 (106 g) 28 i B AT (538 73
B LA TR EE-F L (100:0 ~90: 10 ~ 80 : 20 ~
50:50) YR G VS R 6 Ve I, ok )R 6 3 A A A 3
3AGS(Fro A ~ Fr.C), Fr. A(42.5 g) ZRERKE
g5 B, LA Bt -2 12 TR (65 :35) S PR W,
875 ANES (Fro A1 ~Fr. AL75), @3 )2 035
KA JF Fro A 34 ~ Fr. AL 35 5 of F 45 81k &
Y 6(200 mg) . Fr. B A 5-AHr ¥, ik, w5,
BEEGY T(73 mg), Fr. C(29.0 g) &k IEAE (5
TS, LA T k-2 R £ TR (60 :40) h Y B, 15
42 55 (Fro Co1 ~Fr. C.42) 38 2o 3 2 3% 46 A
54 9 Fr. €. 18 ~ Fr. C.22,Fr. C.39 ~ Fr. C.40,
Fr.C. 18 ~ Fr. C.22 i HL M ELEY 8
(16 mg) ,Fr.C.39 ~ Fr.C.40 W ES GBI EY
9(44 mg) . LEWHMAIE 1,
3 KT

a1 HEBK(AME-CR OB . El-
MS m/z368 [M*];'H-NMR (800 MHz, Pyridine-d )
8:2.52 (2H, t, J=7.1 Hz, H2),1.85 ~ 1.74
(2H, m,H-3),1.33 (40H, m,H-4 ~ H-=23),0.87
(3H,s,H-24) ; "C-NMR (200 MHz, Pyridine-d;) §:
176.0 (C =0),34.9 (C-2),32.2 (C-3),30.0
(C-4~C-18),29.9 (C-19),29.8 (C-20),29.6 (C-
21),25.7 (€C22),23.0 (C23),14.3 (C-=24), I
A SR [ 7 ] el — B, Bk o = e
( n-tetracosanoic acid)

a2 HEBKR(AME-C]KR ) . El-
MS m/z 428 [M]*,'H-NMR (800 MHz,CDCI,) &:
1.09 (3H,s,CH,),0.97 (3H,s,CH,),0.95 (3H,s,
CH,),0.92 (3H,s,CH,),0.90 (6H,s,2 x CH,),
0.82 (3H,s,CH,), 0.80 (3H,s, CH,); "C-NMR
(200 MHz,CDCL,) 8:158.1 (C-14),116.9 (C-15),
79.1 (C-3),55.5 (C-5),49.3 (C9), 48.7 (C-
18),41.3 (C-19),39.0 (C4),38.8 (C-17),38.0
(C-8),37.7 (C-13),37.7 (C-1),37.6 (C-16),
36.7 (C-10),35.8 (C-12),35.1 (C-7),33.7 (C-
21),33.4 (C-29),33.1 (€22),29.9 (C-26),29.8
(C-28),28.8 (€-23),28.0 (C-20), 27.2 (C-2),

- 79 .
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Fig.1 Structure of compounds 1-9

25.9 (C27),21.3 (C-30),18.8 (C-6),17.5 (C-
11),15.5 (C-25),15.4 (C-24) . DI RS ik
(8 218 — 2, B % 52 Jy il 28 PR BE (taraxerol ) .

k&3 KRGS (ZRBE); IR
(KBr) em™':3 422, 2961, 2865, 1 641, 1 466, 1
377;;EI-MS m/z 414 [M] " ;IR K MS 3 & 545 o 3%
P R — B0, 5 80 0 R 0 2 i A R A
B, RE(H — 30, IR A SR T, i e h B-%
i I ( B-sitosterol )

kG4 HEmER(AmEB-CROmE) . El-
MS m/z 498 [M] " ,'H-NMR (800 MHz, CDCl,) §:
5.22 (1H,t,J =3.4 Hz,H-12),4.49 (1H,dd,J =
9.7,6.2 Hz, H3a),2.04 (3H, s, 3-0Ac), 1.06
(3H,s,CH,),0.96 ~0.92 (6H, m,2 x CH,) ,0. 86
(3H,s,CH,),0.84 (6H,d,J=3.4 Hz,2 x CH,) ,
0.75 (3H,s,CH,) ; "C-NMR (200 MHz,CDCL,): &
184.4 (C-28),171.2 (C-31),138.1 (C-13),125.8

. 80 -

(C-12),81.1 (C-3),55.4 (C-5),52.6 (C-18),
48.1 (C-17),47.6 (C9),42.0 (C-14),39.6 (C-
8),39.1 (C-19),38.9 (C-20),38.4 (C-1),37.8
(C4),37.0 (C-10),36.8 (€C22),32.9 (C-7),
30.7 (C-21),28.2 (C-23),28.1 (C-15),24.1 (C-
27),23.7 (C-16),23.7 (C-2),23.4 (C-11),21.5
(C-32),21.3 (C-30), 18.3 (C-6),17.2 (C-24),
17.2 (C-29),16.8 (C-26),15.7 (C25), DL %K
P SCER O TR 1E — B, % e R 3B-C W AE -
IR (3B-acetoxy ursolic acid) ,

EW S P EEE RS (AmEE-2 % 2
lik), EI-MS m/z 428 [M]*,'H-NMR (800 MHz,
CDCl,) 8:0.95 (3H, s,CH;),0.92 (3H,d,J=6.5
Hz,CH,),0.83 (9H,dt,J=11.3,7.2 Hz,3 xCH,) ,
0.69 (3H,s,CH,) ;" C-NMR (200 MHz, CDCl,) §:
211.8 (C-6),209.6 (C-3),57.9 (C-5),57.0 (C-
17),56.4 (C-14),53.9 (C-9),47.0 (C-7),46.2
(C24),43.4 (C-13),41.7 (C-10),39.8 (C-2),
38.5 (C-12),38.4 (C-1),37.8 (C-8),37.4 (C-
4),36.5 (C-20),34.2 (C-22),29.5 (C-25),28.5
(C-16),26.4 (C-23),24.4 (C-15),23.4 (C-=28),
22.1 (C-11),20.2 (C-26),19.4 (C-27),19.1 (C-
21),13.0 (C-18),12.4 (C-29),12.4 (C-19), Lk
s 5 SCER [ 10 el — B, B e o T b3 ,6-
il ( stigmastane-3,6-dione) ,

Eme LIS M (LMRLM) . EI-MS
m/z 192 [M]* ,'H-NMR (800 MHz,CDCIl,) &:7. 63
(1H,d,J=9.5 Hz,H-4),7.11 (1H,d,J =8.5 Hg,
H-5),6.90 (1H,d,J=8.5 Hz,H-6),6.24 (1H,d,
J=9.5 Hz,H-3),4.12 (3H, s, OCH,); "C-NMR
(200 MHz, CDCl,) §:160.5 (C-2),152.2 (C-7),
147.3 (C-8a),144.4 (C4),133.8 (C-8),123.4
(C-5), 113.4 (C-4a),112.8 (C-3),112.2 (C-6),
61.9 (8-OCH;) ., LA %l 53Cik[ 11 ] 4238 — 2,
WSS E R T-FR 8- A B R (7-hydroxy-8-
meth()xyc()umarin) o

EamT HEBKR(AME-Z/ OB . El-
MS m/z 324 [M]*,'H-NMR (800 MHz, DMSO-d, )
5:8.00 (1H,d,J=9.5 Hz,H4),7.64 (1H,d,]J =
8.6 Hz,H-5),7.05 (1H,d,J =2.3 Hz,H-8),7.01
(1H,dd,J = 8.6,2.3 Hz,H-6), 6.32 (1H,d,J =
9.5 Hz,H-3),5.41 (1H,d,J = 5.1 Hz,OH) ,5. 14
(1H,d,J =4.9 Hz,0H),5.07 (1H,d,J =5.3 Hg,
OH),5.02 (1H,d,J =7.5 Hz,H-1") ,4.61 (1H,t,
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J=5.7Hz,0H),3.70 ~3.16 (6H,m,H-2" ~6');
“C-NMR (200 MHz, DMSO-d,) & :160.31 (C-2),
160.3 (C-7),155.1 (C-8a),144.3 (C-4),129.5
(C-5),113.7 (C-6),113.3 (C-3),113.2 (C-4a),
103.2 (C-8),100.0 (C-1"),77.2 (C-3"),76.5 (C-
5'),73.2 (C2"),69.7 (C-4"),60.7 (C-6"), LI
s 5 Cwk [12] Ml — 8, MK E O E
(skimming)

a8 TR M(ZKRIM) . EI-MS
m/z 162 [M] " ,'"H-NMR (800 MHz,CDCl,) §:7. 64
(1H,d,J=9.5 Hz,H4),7.36 (1H,d,J =8.4 Hz,
H-5),6.81 (1H,d,J=2.4 Hz,H-8),6.79 (1H,dd,
J=8.4,2.4 Hz,H-6),6.26 (1H,d,J =9.5 Hz, H-
3); "C-NMR (200 MHz, CDClL,) §:162.0 (C-7),
161.5 (C-2),159.2 (C-9),143.6 (C4),129.4 (C-
5), 113.4 (C-3),113.1 (C-10),112.2 (C-6),
103.5 (C-8) ., DI L ¥#s 5 3CHR [ 13 ] #iE — 3, i)
UEE N T-¥ 37 5 & (7-hydroxycoumarin)

&Y TR M(ZKRIM) . EI-MS
m/z 154 [M* ];'H-NMR (800 MHz, DMSO-d,) §:
12.32 (1H, s, COOH),9.68 (1H,s, OH),9.30
(1H,s,0H),7.33 (1H,d,J =2.1 Hz,H-2),7.28
(1H,dd,J=8.2,2.1 Hz,H-6) ,6.78 (1H,d,J=8.2
Hz,H-5); "C-NMR (200 MHz, DMSO-d,) §:167.4
(C-7),150.1 (C4),145.0 (C-3),122.0 (C-6),
121.7 (C-1),116.6 (C2),115.2 (C-5), LI I %k
P 5 SCER (14 ] il — 3, M R ILA R
('protocatechoic acid) ,
4 itig

TERTIR I, L 95% 2B ,50% L%, K MR
SBUVE 500 60 1 96 TR 2R AT 2 B, ARG 1Y 95% £ B R R
Y,50% S BEEREY) , K40 3 R B o i AT T
U 25 %008 i ge , 45 2R IR TH 9 i 95% £ e 42
U 0E e e ) 400 o A R e . TE R RR B R
FHAM I8 52 55 ok 1 — 20 W 98 TH 9 T 95 % £ B 4 Wy i
S M AR R [] s 8 aek 0 2 JHC X6 i 98 /DN BRI T
0 {4 3 -2 (TL-2 ) b 98 IR B8 A - -o ( TNF-a) 7K -
18 5% Wl ke AIF 58 AT R A FHAIL TR o 405 2R B TH 97 Tk
95% £ BERE Uy iy bR o 2 S AT X R L A, R
I WREAR(P <0.01,P <0.05) , $l19& % 43 51
37.44% F1 38. 46 % ;5 THE 95% £, W5 4 B 4y v ) it
A P i A R B 4R K (P < 0.01) 5 T R R
95% £, B B ) v 3R] it 4 Be o 3 O s i T T2 K
(P <0.05) ;I8 BE 95% L FEHE B & o AR

i 4V T 9 TR s TNF-a 7K (P <0.01) . 7]
U 98 B 95 % £ e U B AT o g AR L LML
T8 -5 V8T LA 4 S e T e A e

AR SIS DT IR BE 95 % £ T R BCER Aor 3t HE B 4y

EARE 9 MeaY, K 7- RS- HRALFE TR,

W, T-BREFTE3INMAEUBI N EF T REN

9. MAMREH, ZHEEREEN2HIE —-EMN

YUIEAE . W 7-32 3 F G R (BN ES) 7] X

N IG5 e 4 2R E-T 40 i ik 334 58 LA W VE L, B

Ve i AORE O 20T A0 A o N 3V UG T X i R ) 4

il AERKEHAETRES Kb &S ZEMAH L.
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