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[ Abstract | Objective: To study the chemical constituents of Adenophorae Radix. Method: The
compounds were isolated and purified by silica gel column, sephadex LH-20 column chromatography. Their
structures were identified by physicochemical properties and spectral data. Result; Thirteen compounds have been
isolated from the petroleum ether, ethyl acetate and n-butanol fractions. They were respectively identified as -
amyrin acetate (1), taraxerone (2), lupenone (3), B-sitosterol (4), lupeol acetate (5), sessilifolic acid 3-0-
isovalerate (6), stigmastane (7), n-pentadecanoic acid (8), bis (2-ethylhexyl) phthalatel (9), wogonoside
(10 ), guaiacol B-D-glucopyranoside (11), 5-hydroxymethyl furfural (12), baicalin (13 ). Conclusion;
Compound 1, 8, 10, 11, 13 were obtained from the Campanulaceae for the first time, compound 9, 12 were
obtained from the Adenophora for the first time, and compound 6 was obtained from this plant for the first time.

[ Key words | Adenophorae Radix; chemical constituents; structure identification; sessilifolic acid 3-0-

isovalerate

MU ZAREREY R SRS TR % BRI, TR %, B AL, &0 A
B K FORAE B 2R, VR R R 2R, Ve, LB R SCHRIR S BT S S 20
TR FRBATERG, 26 B A AR, 2R, TR Sl R SR M A T B B RRIR B

[WFEEHI] 20150601 (004)

[BEE€MB] V1754 B JL s it 2 i 11 %) 35 H (BM2013072)

[$—1E&] Wik, R, W P 25 %8 AL 24T 5%, Tel : 18501259793, E-mail : xuqian2013nzy@ 163. com

BIRMEE] BT AR R, N 255 J5 AL 5 5T, Tel :025-85639644 , E-mail ; njqsh2005@ 126. com
.58 -



22 BT )
2016 4£ 4 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22 ,No.7
Apr. ,2016

AL BUEE PRSP 4
W B R VD S 0 A2 LAY, O e U0 S 0 B R 25 6 R 4
HEAR R , AR SCRERE U0 S 0 A 25 o 6 AT T R G
58, N aidl MET 13 MBS, Rk &Y
1,8,10 11,13 3 R MAEHER 73 B A5 25tk & 49 9,12
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AV-300 U i 24 A2 (75 E Brucker) ,1100 3
51 LC-MSD Trap #4573 {X ( & [E Agilent) ,2695 #4,
Waters 600 Y ] £ ¥ AH €4 154 ( 5 [F Waters 24 H] ),
Dr Flash 1T %1 I% H Y AH €6 385 A (95 N R BE R B A
FR/A D), B-540 Y% 3 34X (Fi 1 Buchi A #])
FE N ] R MHBEIK (Sephadex LH-20) il RP-C g JZ Af
il 2 (3% FORH(S0 wm, Merck 23 7)), /NfLA IF MCI
JCAR A 3 3E5ORE ( CHP20P, 70 ~ 150 pm, H A&
Mitsubishi Chemical Corporation ) , # J2 {0 3% it &
GF s, BAE 38 ik S (75 B W PEAL T 7= ) 5 1 45 T
ARIRGR) g €35 4l A 350 S 43 BT 4

B S MG TN T2 gk ()t
5131127, PR N SRl ) VT 95 A R IR 2 E 5T B R
25 WRAR 2 I 9T 2 R MR 9T 5L O R A R R
b % Adenophora tetraphylla W T HEAR , B REALE I T4
Bt Hh 245 95 R AL S F A
2 RBRES5HE

UV 25HE 6 ke, Tolk H BB 95 T BB, 42
YU vk 44 A5 0T, 4liK 52 7 Ja MUK A i ik L 2 TR
SR OE T EEALH, A IF 2O, IS ) 45 310 45 38
OYVRE o AT kR A 2 T 4 40 g, 4Rk RE A
(100 ~200 H) , A MMEt-L R L Mg (100:0 ~3:2) F
FEVEML 4558 14 A4 (Fr. A ~N) Hrf Fr. D £
24 ik A 8 33% |, Sephadex LH-20 4t b Fl 8 45 5 , 15
FMEEY 1 (63.5 mg) ,2(45.7 mg) ;Fr. E 5 AT
a3k (200 ~300 H), M5 7 A4 45 (Fr. E1~
E7) ,H i Fr. B4 4 8 i@, S 859 3
(36.3 mg) ;Fr. H 28 ) B eI AE 6%, 145 20k 5 9 4
(2.6 ) ; LR TRIBAOIIZ T L 70 g, L bk A 55
(100 ~200 H) ,AMEE-L 8 LFs (10:1 ~1:1) 7|
LR CTE-HEE(100: 1 ~5: 1) B8 EEVR M, 75 3] 11 4
Moy (Fr. A ~K), 1 Fr. A BG5S
(500. 8 mg) ,6(25.6 mg) ;Fr. ] ForEGELAY T
(1.7 g) ;Fr. K 2 I #E (A 33 (200 ~300 H ) , 15 2
S5AWHS(Fr.l ~5) i Fr.3 i 8ieay 8
(15.2 mg) ; Fr. 4 - B35 24659 9 (65.3 mg) ;
Fr.5 2 MCI #4515 2] 3 4143 (Fr.51~511) ,

Hi Fr.5 11 E 45575 2L &9 10(80. 1 mg) ; IE T B
WAL EF (157 g) , 22 D101 KL B AL (3%, L 2
BE-7K (02100 ~ 100: 0) &6 B 6k i, 75 8] 5 4
(Fr. A ~E),Hr Fr. B & MCI ¥ 033, DL EE-K
(0:100 ~100: 0) 46 F£ Y& Mt , 75 3 7 A 2H 53 (Fr. 1 ~
7) ,Hmp Fr. 1 28 Sephadex LH-20 DL Az 2 4l 85 W& AH (4
FEAYL, B R bE 9 11 (77.8 mg) ; Fr. 3 4 Sephadex
LH-20 LA e o I W AH €835 43, 153 8 4 & 9 12
(105.8 mg); Fr. 6 £ 45 15 L &4 13 (205.1

mg)
3 SHMEE
EW 1 HEHFRSER (AMEB-2/%a

fig) .'H-NMR (CDCl,, 500 MHz) §:5.13 (1H, t,
J=4.0 Hz, H-12), 4.51 (1H, t, J=6.1 Hz, H-
3),2.05 (3H, s, CH,CO), 1.07 (3H, s, H-27),
1.01 (3H, s, H-26), 0.98 (3H, s, H25), 0.92
(3H, d, H-30), 0.88 (3H, s, H-24), 0.87 (3H,
s, H-23), 0.80 (3H, s, H-28), 0.79 (3H, d, H-
29);"°C-NMR (CDCl,, 125 MHz) §:15.70 (C-25),
16.70 (C-24), 16.84 (C-26), 17.46 (C-29),
18.22 (C-6), 21.25 (CH,), 21.34 (C-30), 23.20
(C-11), 23.35 (C-27), 23.58 (C-2), 26.59 (C-
16), 28.04 (C-23),28.08 (C-28),28.71 (C-15),
31.22 (C-21), 32.86 (C-7), 33.72 (C-17), 36. 81
(C-10), 37.69 (C-4), 38.46 (C-1), 39.59 (C-
19), 39.63 (C-20), 40.01 (C-8), 41.51 (C-22),
42.11 (C-14), 47.64 (C9), 55.26 (C-5), 59.07
(C-18),80.94 (C-3), 124.31 (C-12), 139.93 (C-
13), 171.02 (C=0), VA E¥c¥s 5 3CHk [ 7] 438 %
A= EREGY 1R o-FF WG B L R R
(a-amyrin acetate) ,

EW 2 HEY 5 (G- ) . H-
NMR (CDCL,, 500 MHz) §:0.83 (3H, s, 28-CH, ),
0.91 (3H, s, 27-CH,), 0.92 (3H, s, 30-CH,),
0.95 (3H, s, 29-CH,), 1.01 (3H, s, 24-CH,),
1.06 (3H, s, 23-CH,), 1.11 (3H, s, 25-CH,),
1.16 (3H, s, 26-CH,); "C-NMR ( CDCl,, 125
MHz) §:36.66 (C-1), 33.06 (C-2), 217.59 (C-
3), 47.58 (C4), 48.77 (C-5), 17.44 (C-6),
37.73 (C-7), 37.68 (C-8), 55.77 (C-9), 37.53
(C-10), 19.95 (C-11), 33.56 (C-12), 28.79 (C-
13), 157.60 (C-14), 117.18 (C-15), 40.62 (C-
16), 38.87 (C-17), 48.69 (C-18), 35.09 (C-20),
35.77 (C-21), 38.34 (C21), 34.14 (C22),
21.33 (C-23), 21.48 (C24), 14.80 (C-=25),
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33.35 (C-26), 26.09 (C-=27), 25.56 (C-28),
29.84 (C-29), 29.91 (C-30), LA I #%#s 5 3wtk
(8 ]l 18 e A 58 4 — B, Wi e AL & W 2 il A 3
M5 EA (taraxerone) o

&3 s AR (k- R R . H-
NMR (CDCI,, 500 MHz) §:0.80 (3H, s, 28-CH,),
0.92 (3H, s, 25-CH,), 0.93 (3H, s, 27-CH,),
1.03 (3H, s, 24-CH,), 1.07 (6H, s, 23, 26-
CH,), 1.68 (3H, s, 30-CH,), 4.57 (1H, br s,
29a-H), 4.69 (1H, br s, 29b-H); “C-NMR
(CDCl,, 125 MHz) &:14.49 (C-27), 15.80 (C-
26), 15.95 (C-25), 18.02 (C-28), 19.32 (C-30),
19.70 (C-6), 21.03 (C-24), 21.49 (C-11), 25.20
(C-12), 26.67 (C-23), 27.46 (C-15), 29.86 (C-
21), 33.60 (C-7), 34.15 (C-1), 35.54 (C-16),
36.90 (C-10), 38.21 (C-13), 39.63 (C-2), 39.99
(C22), 40.81 (C-8), 42.92 (C-17), 43.00 (C-
14), 47.33 (C-4), 47.97 (C-19), 48.28 (C-18),
49.82 (C9), 54.97 (C-5), 109.38 (C-29),
150.86 (C-20), 218.23 (C-3)., LA F%ds 5 SCmk
(914l He A 58 4 — 30, W e b B W 3 3P B L0
fifl (lupenone)

kG4 BHEBR(AME-CRON) ., mp
138 ~ 140 °C; 5 B-%r f B X B 5 2o )2, Z 8 TLC
J&IF RE — 35, IR A0 RO T R IEW P 3 2 W] — 1k
EY M EEY 4 f B-A R (B-sitosterol )

K& S A S (AR ) o H-NMR
(CDCL,, 300 MHz) 8:0.79 (3H, s, H-28), 0.84
(3H, s, H24), 0.85 (3H, 8, H-23), 0.86 (3H,
s, H-25), 0.94 (3H, s, H-27),1.03 (3H, s, H-
26), 1.68 (3H, s, 30-CH,), 2.03 (3H, 8, 0 =C-
CH,),4.47 (1H, m, H-3);"“C-NMR (CDCl,, 75
MHz) §:14.52 (C-27), 16.00 (C-26), 16.17 (C-
25), 16.48 (C-24), 18.00 (C-28), 18.22 (C-6),
19.30 (C-29), 20.97 (C-11), 21.27 (C-31),
23.73 (C-2),25.15 (C-12), 27.46 (C-15), 27.95
(C-23),29.87 (C-21), 34.25 (C-7), 35.59 (C-
16), 37.11 (C-10), 37.81 (C-4), 38.42 (C-1),
40.01 (C-22),40.89 (C-8), 42.85 (C-14), 43.00
(C-17), 48.33 (C-18), 48.01 (C-19), 50.39 (C-
9),55.42 (C-5), 80.99 (C-3), 109.34 (C-30),
150.93 (€-20), 170.95 (C-32) . Lk I %4 5 Sk
(10 ]l B A — 20, @ A W) 5 P B Ll R
fi& (lupeol acetate) ,

e 6 At Er S (A k- ) o H-NMR

. 60 -

(CbCl,, 300 MHz) 6:0.79 (3H, s, CH,), 0.83
(3H, s, CH,), 0.94 (3H, s, CH,), 0.96 (3H, d,
J=6.7 Hz, CH,), 1.03 (6H, s, CH, x2), 1.27
(3H, s, CH,), 1.69 (3H, s, Me), 2.12 (1H, m,
H-3'), 2.22 (2H, d, J = 1.5 Hz, H2'), 2.35
(1H, m, H-19), 4.53 (1H, d, J=4.2 Hz, H3),
4.58 (1H, brs, Ha-29),4.69 (1H, d, J=1.8 Hz,
Hb-29) ; "C-NMR (CDCl,, 75 MHz) §:38.71 (C-
1), 24.15 (C-2),78.76 (C-3), 47.79 (C4),
56.57 (C-5), 19,77 (C-6), 34.23 (C-7), 40.67
(C-8), 50.10 (C-9), 37.61 (C-10), 21.22 (C-
11),25.10 (C-12), 38.03 (C-13), 42.83 (C-14),
27.40 (C-15), 35.52 (C-16), 42.99 (C-17),
48.24 (C-18), 47.97 (C-19), 150.89 (C-20),
29.82 (C-21), 39.97 (C-22), 23.63 (C-23),
178.29 (C-24), 13.87 (C-25), 15.80 (C-26),
14.43 (C-27), 17.99 (C-28), 109.37 (C-29),
19.28 (C-30), 172.82 (C-1"), 43.79 (C-2"),
25.67 (C-3"),22.35 (C4"and C-5"), LI FHHES
SCHR LT T8 B A — B, g &4 6 v 2
iz -3-0-F IR HEE (sessilifolic acid 3-O-isovalerate)
EWT HOBR(AME-CROBE) . mp
138 ~ 140 C; 5#1 & b X &L E , 25 TLC
JEIF RE — 35, IR A0 RO T B IR P 2 W] — 1k
S B EAA G T AW M (stigmastane) .
K& 8 @k (=& T L), H-NMR
(CDCL,, 300 MHz) 5:0.88 (3H, 1), 1.26 (22H,
s),1.64 (2H,t), 2.35 (2H, t), REATREH T
VRIS R BE K . "C-NMR (CDCI,,75 MHz) &:
14.10 (C-15), 22.69 (C-14), 24.70 (C-13),
29.07 (CH,), 29.24 (CH,), 29.36 (CH,), 29.44
(CH,), 29.59 (CH,), 29.68 (CH,), #5l k4 ~
12 fif C, 31.93 (C-3), 33.91 (C-2), 175.18 (C-
1) o DA R 55 SCmR [ 12 ] il A — 2, ik 2 1k
&Y 8 M iE -+ HLEER (n-pentadecanoic acid) ,
et 9 ek Y (=& F ki) . H-NMR
(CDCL,,300 MHz) §:7.70 (1H, dd, J =6.2, 3.7
Hz), 7.52 (1H, dd, J=6.2, 3.7 Hz), 4.22 (2H,
m), 1.68 (1H, m), 1.26 ~1.47 (8H, m) , 0. 88 ~
0.95 (6H, m); "C-NMR (CDCl,, 75 MHz) §:
167.73 (C=0), 132.52 (C-1,2), 130.85 (C+4,
5), 128.81 (C-3,6), 68.18 (C-1"), 38.79 (C-
2'),30.41 (C-3"), 28.95 (C4"), 23.80 (C-1"),
22.98 (C-5'), 14.02 (C-6"), 10.96 (C2"). L I
Bl 5 SOk 13 T8 Fe A — B, M etk & 9
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AR 4~ F R — VB[ bis(2-ethylhexyl) phthalatel ],

L& ¥ 10 3k % 48 K (I BE) . H-NMR
(DMSO-d,, 300 MHz) 6:12.54 (1H, s, 5-OH),
8.09 (2H, m, H2", 6'), 7.63 (3H, m, H-3", 4',
5'),7.07 (1H, s, H3), 6.72 (1H, s, H6),
5.55 (1H, GlcA-H-1), 3.87 (3H, s, 8-OCH,) ;"C-
NMR ( DMSO-d,, 75 MHz) & :182.33 (C-4),
169.91 (C-6"), 163.54 (C-2), 155.93 (C-5, 7),
149.15 (C9), 132.22 (C4"), 130.70 (C-1'),
129.23 (C-8, 3', 5'), 126.38 (C-2", 6'), 105.31
(C-10), 105.23 (C-3), 99.63 (C-1"), 98.64 (C-
6),75.77 (C-5"), 75.34 (C-3"), 72.87 (C-=2"),
71.12 (C-4'), 61.36 (-OCH,). L\ I ¥4 5 ik
(14 ]9 I8 FE A — 30, MO AL & 10 I 4
(wogonoside) ,,

feA2 11 (o R (FFEE) . H-NMR (PYR-
dy, 300 MHz) §:7.64 (1H, Ar-H), 5.77 (1H, d,
J=6.2 Hz, H-1"), 4.53 (1H, d, J=12.53 Hz, H-
6a’'), 4.37 ~4.42 (4H, m, H2', 4', 5’ 6b"),
4.14 (1H, m, H-3"), 3.71 (3H, s,-OCH,); "C-
NMR (PYR-d,,75 MHz) §:150.25 (C-1), 149.53
(C-2), 123.32 (C-6), 123.19 (C-3), 115.17 (C-
5), 114.11 (C4), 101.76 (C-1"), 79.00 (C-5"),
78.55 (C-2'), 74.81 (C-4'), 71.17 (C-3), 62.31
(C-6"), 55.78 (-OCH,) ., Dk I %# 5 cmk[15] %
A — 2, B0 Ak A 11 S AR By B-D- ik g
W EBETF (guaiacol B-D-glucopyranoside)

&Y 12 ek (=& F %) . H-NMR
(CDCl,, 300 MHz) §:9.52 (1H,s, CHO), 7.24
(1H, d, J=3.57 Hz, H-3),6.52 (1H, d, J=3.54
Hz, H4), 4.68 (2H, s, H-5), 4.11 (1H, brs, 5-
OH) ;"C-NMR (CDCl,,75 MHz) §:177.73 (CHO) ,
161.10 (C-2), 123.50 (C-3), 109.82 (C-4),
151.88 (C-5), 57.01 (2-CH,-OH) . DI I %¥# 5 ¢
BRL16 ] 418 B A — 30, Bouf 2 b & 12 O 55
FeMERE (5-hydroxymethyl furfural) ,

fb& ¥ 13 R @8 K (B H-NMR
(DMSO-d, ,300 MHz) §:12.54 (1H, s, 5-OH),
8.64 (1H, 6-OH), 8.08 (2H, d, J =6.3 Hz, H-
2',6'),7.61 (3H, m, H3', 4", 5'),7.05 (1H,
s, H-3),7.00 (1H, s, 8-H), 5.48 (1H, GlcA-H-
1);"C-NMR (DMSO-d,, 75 MHz) §:182.49 (C-4),
169.94 (C-6"), 163.50 (C-2), 151.24 (C-7),
149.15 (C9), 146.75 (C-5), 131.98 (C4'),
130.81 (C-1"), 129.11 (C-6, 3", 5"), 126.33 (C-

2',6"),106.10 (C-3), 104.72 (C-10), 99.97 (C-

1"),93.73 (C-8), 75.45 (C-5), 75.22 (C-3),

72.77 (C2"), 71.26 (C4"), LI % s 5 SCmk

(14 T4 I8 B A — B, Sowh 2 L& 9 13 s 5 1

(baicalin) ,

[ S xHk]

[1] ExR#ZGMmZER pEAREMEZL M. — [S].
Je e op [ BE 2R 5 A, 2010:228.

[2] BWCHREY, REMW, S DSENTRT .28

G EME[T]. 2y ,1992,23 (7) :355-356.

[ 3] ZW#, 24, . B vb 2 i 402 i oy #1245 24
TR LD]. 25 B 5T ,2011,34 (4) :298-300.

(4] JBMCRAW IRER, . P SRUR V. i
R HAE R LT]. P& 25,1995, 26 (1):
22-23.

[5] PhEHE, 28057 B 1S 285t/ B B0 2 RO B
S b AR T [ 20,2005, 8 (9):
713-716.

[ 6] FUzk,KE LD mId S 200 &5 BT 3 161
[T]. o A RCH BB % 5 B 97 BE 2%, 1996, 16 (2):
123-125.

(7] Bams, SR, 220, 5. 0 M oF 64k 4 4 1Y
WFoE[T]. i E 25 22 7 ,2006, 31 (14) :1166-1168.

[ 8] AWMZE , bRSCHE. L0 P 92 R 1 34 014 1 25 L 43 F 5
[J]. A E 25495k ,2006, 31 (14) :1168-1171.

[9] BZEE X8 5%, % ZEW S5m0 05
[J]. ¥ &25,2001,32 (11):964-966.

[10] &9, BB, PRI 0%, 0 A R 48 1 Ak 2 43 B
Foon M # 0 M 7). b %25, 2007, 38 (10):
1463-1466.

[11] TuPF, XuGJ, Yang X W, et al. A Triterpene from
the roots of Adenophora stricta subsp. sessilifolia [ ] ].
Shoyakugaku Zasshi, 1990, 44 (2) :99-100.

[12]  EEEL MW, 2R E. AR w5 [T].
o [ B 2 R VR T 2012, 31 (6) :47-48.

[13] Li J T, Yin B L, Liu Y, et al. Mono-aromatic
constituents of Dendrobium longicornu[J]. Chem Nat
Compd, 2009, 45(2) :234-235.

[14] s, sk, SR REF, 45 77 1P 4 20 i 25 3% M i 23 BT
FLI]. KRB Y5 5 IF &, 2010, 22 (6):
949-951.

[15] Hayasaka Y, Dungey K A, Baldock G A. Identification
of a B-D-glucopyranoside precursor to guaiacol in grape
juice following grapevine exposure to smoke [ J ].
Analytica Chimica Acta, 2010, 660 (1/2) :143-148.

[16] ZIZE,BIRE KA, & ) HEEEELEA
AR RS [T]. v B 25 A 75,2009, 34 (4)
410-413.

[REHE BMEM]
.61 -



