55 17 %55 20 rh ] S B 7 ) AR A AR Vol. 17, No. 20
2011 4F 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2011

- 3E R A E B |
KER', K AL BIR

(1. km P EHRFPHE2E, R 100102; 2. hrahA kX FHFr, kM 110016,
3. BAZH MK FREH, B4 783-8502)

[(HE] B REEER R Pyrola decorata H. Andres £ H (L5 B4y o 77 3% R IR HE €11  Sephadex LH-20 43+
HEBE (0,3 . ODS #F (a3 L) Kl 4 HPLC %8 T B A7 40 B ali Ak, 3@ o JRA PR B AL i 2 e R AT S5 e, BRI )2
FIE T B2 4y 915 8) 10 MME-EH, 40 DI % E AR R R (1) SFEURMR (2) (RERMR (3) JER R (4) FH R (5) \pomolic
acid(6) , maslinic acid (7) . colosic acid (8) ,3-8-0-a-L-arabinopyranosyl siaresinolic acid-28-0-8-D-glucopyranosyl ester (9 ) Fl
ziyuglycoside 1(10) o Z518 :ALG W 1 ~ 10 Sy UC A8 300 86 B 2 AP AE 4 v 23 s A5 30, P AR5 40 6 ~ 10 A 1 YROM I I8 2 AL 4
SrEAE,

[R]85 0 B 5 5 b2 i) s ziyuglycoside 1

[FES2S] R283.6 [ @t#RiRAE] A [XEHS] 1005-9903(2011)20-0114-04

[DOI] CNKI:11-3495/R.20110823. 1119.015 [ WERR ] 20110823 1119

[M4 HARH#HE]  hitp://www. cnki. net/kems/detail/11. 3495, R.20110823. 1119. 015. htm]

Chemical Constituents of Pyrola decorata 1
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[ Abstract] Objective; To isolate the chemical constituents from the whole plant of Pyrola decorata and
identify their structures. Method: The constituents were isolated by chromatography methods; the structures of
these compounds were identified by pysico-chemical constants and spectral analysis. Result: Ten compounds were
isolated and elucidated as: chimaphilin (1), oleanolic acid (2), ursolic acid (3), toluhydroquinone (4) , vanillic
acid (5), pomolic acid (6), maslinic acid (7), colosic acid (8), 3-8-O-a-L-arabinopyranosyl siaresinolic acid-
28-0-B-D-glucopyranosyl ester (9) and ziyuglycoside I (10). Conclusion: Compounds 1 ~ 10 were isolated from
this plant for the first time and compounds 6 ~ 10 were isolated from Pyrola species for the first time.
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(6) , maslinic acid (7) | colosic acid (8) ,3-8-0-a-L-
acid-28-0-B-D-
glucopyranosyl ester (9) Fl ziyuglycoside 1(10) , H
fEG W) 6 ~ 10 15 YR JFE B AL b 4y B A 3
1 U 5iH

JEOL JNM-LA-400 B A% fi 3L 4 9 1543, & H L.C-
MS 2010A 243 i B HI4X ( (245 LC 10ADvp 2 |\ FL
VO 2 AT JoT 33 A 0 25 ) L B v T MR AH 3 A (4
LC-6AD % . SPD-10Avp %8 #h # ] #% ), Shiseido
Capcell C,; UGI20 (10 mm x 250 mm,5 pm) , Zobax
Extend C4 (9.4 mm x 250 mm,5 pm) {4j% 4, Eyela-
Fdu506 B4 % T4 4L , Mettler Toledo AG 204 Bl &1
K-, Yanaco MP S3 I 5 f0ies o I o2 % o (Il BE R
KIE) o

¥ fo 3% FH Rk S wakogel C-100 (100 H ) F
wakogel C-300 (300 H ) 21564l 25 Tk k2 23 4™
i, B A% A ODS Chromatorex Chromatography Silica
Gel(100 ~ 200 H) W H Fuli Silysia 2 @], # 4 3%
Sephadex LH-20 4 H Pharmacia 2\ &), #£ B & H
BB Ry 23 A 4, i A& HPLC FT AR 2 23 #r 43 79
SR LIRS,

JEEART B 256 8 [ Pk BE o A R AT A 2 5, i Tk B
GRR A 2 BEE I AN E I B E N P
decorata B T8,

2 BRSS9 H

WUREMT B 2584 3 kg, ] 95% £ I (IR 10 £
i) AR B3 W, AR 2 he G IR IOH, DT v
% A AR E 304.2 g WU 300 g JHAKArHUS LK
WH=EW P LR TR OE T BEAL 18] g
T =SB A B 110.0 g, LR OBRA Y 41.6
g, IE T A 98. 0 g AUKJZIRE 30.4 g, LR
TR 40 g, 2k AT 6835 73 B9, = %0 P -
BE(10:0 ~9: 1 ~7:3 ~0:10) B B e, 43 4 A0
9y, 45 i A - 28 RS RE G AE €215 L S A HPLC i 45 €5
7% Sephadex LH-20 & At 1% 73 85, 15 B 59 1
(50.2 mg) . 2(35.7 mg) 3(105.8 mg) . 4(103.8
mg) \5(1.92 g) \6(35.6 mg) .7(29.9 mg) 8(40.7
mg) o WOE T BEAE Y 10 g, 2 ODS #4435 43 &5,
K-HIEE(10:0 ~9:1 ~6:4 ~0:10) B BEPE ML, 15 4 4
Wity o W 40% W B iR 4y , 28 Sephadex LH-20 £
3 S A0 HPLC i % (0 3% 70 85, 9k 5 4 9 (8.1
mg) 10(13.7 mg) ,

arabinopyranosyl siaresinolic

3 FMETE

ke 1 BEH R (AMmBE-2ROm),
Borntrager's J W 5 FIHE , = G400 Bk -k AL B0 S 1 &2
FAPE, APCI-MS ( negative ) m/z 186 [ M ]~ ,'H-NMR
(CDCI, ,400 MHz)6:6.73(1 H,q,J=1.6 Hz,H-3),
7.87(1 H,d,J=7.6 Hz,H-5),7.44(1 H,d,J=7.6
Hz,H-6),7.82(1 H,s,H-8),2.11(3 H,d,/J=1.6
Hz,2-CH,) ,2.42(3 H,s,7-CH,),"” C-NMR ( CDCl,,
100 MHz)5:185.7(C-1),147.8(C-2),134.3(C-3),
184.8(C4),126.2(C-5),135.6 (C-6),144.6 ( C-
7),126.8(C-8),132.0(C9),130.0(C-10),16.5
(2-CH,) ,21.9(7-CH, ), LA F%dE 5 30k [2 ] A
— 2 BOEEALG Y 1 A B R (chimaphilin) .

&Y 2 H {4 G F B ¥ K, Liebermann-
Burchard JZ Jif & [H ., APCI-MS ( negative ) m/z 455
[M-H] " C-NMR (CDCl,, 100 MHz) it 45 H4 30
ANRAE T (R 1) B8 53CHR[3 ] A — 80, ok e
h FF LR (oleanolic acid) .

k&Y 3 B0 JEE I B K, Liebermann-
Burchard Jz i 5 FH . APCI-MS ( negative ) m/z 455
[M-H] ™ ," C-NMR ( CDCl,, 100 MHz) j¥ rf 4 i 30
ARAES (R 1) B 530k (4] A -, o w
Sy BE HL iR (ursolic acid)

&Y 4 TR R (ECE-NE) , ="
P-4 AL 40 B 5 P . H-NMR ( DMSO-d,; , 400
MHz)§:6.45(1 H,d,J=2.8 Hz,H-3),6.35(1 H,
dd,/=8.4 Hz,2.8 Hz, H-5),6.53(1 H,d,J=8.4
Hz,H-6),2.02(3 H,s,2-CH,),8.47(1 H,bs,OH),
8.42(1 H,bs,OH) " C-NMR(DMSO0-d,)5:149. 4( C-
1),124.2(C-2),117.1(C-3),147.6 (C4),112.5
(C-5),115.0(C-6),16.2(2-CH, ) , $t#ls 5 k[ 2]
FEAR — B i % E ol B B 5 2% (toluhydroquinone)

ta¥s HeOsE(NEL) , mp 205 ~207 °C,
= AR SRR B B B SRR 450 P AR TE
FEAk o 57 EOER AR o A R RE (X BE B E 52
L —BURG W RT3 E A RLIR (vanillic
acid)

&Y 6 A {4 G F B ¥ K, Liebermann-
Burchard JZ i % A, APCI-MS ( negative ) m/z 471
[M-H] ."C-NMR (CD,0D,100 MHz) & 1 45 H 30
ANRAF T (R 1) B8 53R ] A — 80, o e
A pomolic acid, Bl 19a-hydroxyursolic acid,
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£1 &w2,3,6,7,8,9,10 ' C-NMR %7

compound
Carbon
2 3 6 7 8 9 10
1 38.4 38.2 39.9 48.3 48.3 39.7 39.9
2 27.7 27.9 27.3 69.7 69.5 27.0 27.1
3 79.0 76.8 79.8 84.6 84.5 90. 8 90. 8
4 38.8 38.4 41.1 39.5 40.5 40.2 41.2
5 55.2 54.7 55.1 56.9 56.7 57.2 57.0
6 18.4 18.0 19.7 19.8 19.6 19.5 19.5
7 32.7 32.7 34.2 34.1 34.3 33.9 34.2
8 39.3 39.2 39.9 40.7 40.9 40.9 40.1
9 47.6 47.0 48.4 49.2 49.0 48.7 48.6
10 37.1 36.5 38.1 39.5 39.2 38.1 37.9
11 23.0 22.9 24.7 24.8 24.5 24.8 24.7
12 122.5 124.5 129.3 123.5 126. 6 125.0 129.7
13 143.5 138.1 139.9 145. 4 139.7 144.3 139.6
14 41.6 41.6 42.6 40. 8 43.4 42.6 42.6
15 27.2 27.0 29.7 29.0 29.2 29.5 29.7
16 23.5 23.9 26.7 24.3 25.4 28.5 26.5
17 46.5 46. 8 48.3 47.8 48.3 47.1 49.5
18 41.0 52.3 56.7 42.9 54.4 45.1 55.0
19 46.0 38.5 73.6 47. 4 40.4 82.5 73.6
20 30.7 38.4 43.1 31.9 40.4 36.0 42.9
21 33.8 30. 1 27.9 35.1 31.8 29.5 27.2
22 32.5 36.3 39.0 34. 1 38.1 33.3 38.3
23 28.1 28.3 28.8 29.5 29.4 28.5 28.6
24 15.4 15.2 16. 6 17.3 17.0 16.9 16.6
25 15.6 16. 1 15.9 17.7 17.5 15.9 16.0
26 17.2 16.9 17.6 17.9 17.7 17.8 17.6
27 26.0 21. 1 24.8 26.7 24. 1 25.2 24.7
28 182. 8 180. 1 182.2 182.0 181.5 178.6 178.5
29 33.8 17.0 27.1 33.8 17.9 28.6 27.1
30 23.6 23.3 16. 4 24.2 21.6 25 17
3-0-Ara
1’ 107. 1 107. 1
2' 72.8 72.8
3’ 74.3 74.3
4’ 69.5 69.5
5’ 66.3 66.3
28-0-Glu

1” 95.8 95.8
2" 73.9 73.9
3" 78.7 78.6
4" 71,1 71,1
5" 78.3 78.3
6" 62.4 62.4
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k& 7 A A EIEH K, Liebermann-
Burchard Jz i & FH 4. APCI-MS ( negative ) m/z 471
[M-H] ,”C-NMR(CD,0D,100 MHz) i 1 45 i} 30
AMAE S (R 1) Bl 5 SR 6 ] HEA — 3, fic s e
A maslinic acid, B} 2a-hydroxyoleanolic acid,

k& 8 M &K E IR H K, Liebermann-
Burchard Jz Jij 5 [H {4, APCI-MS ( negative ) m/z 471
[M-H] ,”C-NMR (CD,0D, 100 MHz) i th 245t 30
MRAR T (R 1) BG5S 307 ] A — 2, e
A colosic acid, Rl 2a-hydroxyursolic acid,

k&% 9 H K E B MK, Liebermann-
Burchard Sz i £ FH A , Molish Jz 07 5 FHAE, = G446 846
B4 k41, APCI-MS ( negative ) m/z 603 [ M-H-
Gle] ™ ,'"H-NMR(CD,0D,400 MHz)§5:0. 74 ~1.28(7
x3 H,s,7 xCH,),5.31(1 H,br. s,H-12),4.26(1
H,d,J =6.7 Hz, Ara-H-1"),5.36 (1 H,d,J =8.1
Hz,Gle-H-1") ;" C-NMR ( CD,0D, 100 MHz) i rfr 45
W4T ARG S (R 1) 865 S0k [ 8 ] A — 3, il
U5 %€ M 3-B-O-a-L-arabinopyranosyl siaresinolic acid-
28-0-B-D-glucopyranosyl ester,

&% 10 A& B K K, Liebermann-
Burchard Sz i £ B , Molish Jz 7 5 FHAE, = G446 84
B4 k41 f, APCI-MS ( negative ) m/z 603 [ M-H-
Gle] ™ ,'"H-NMR(CD,0D,400 MHz)$5:0.77 ~1.32(6
x3 H,s;1 x3 H,d;7 xCH,),5.29(1 H,br. s,H-
12),4.27(1 H,d,J =6.7 Hz,Ara-H-1") ,5.31(1 H,
d,J = 8.2 Hz, Gle-H-1") ;" C-NMR ( CD,0D, 100

MHz) 325t 41 DM kfs 5 (R 1) 5l 5 S0k [9 ]
FeAR — 3, # 28 E R ziyuglycoside T, Bl 3-8-0-a-L-
acid-28-0-8-D-

arabinopyranosyl pomolic

glucopyranosyl ester,
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