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Phytochemical Study of Adenophora stricta Roots
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Abstract — Adenophora stricta Miq. (Campanulaceae) is an annual herb, which has been used as a traditional medicine in
Korea, Japan and China to treat bronchial asthma, tonsillitis, and hypertension. In this study, 12 compounds were isolated from
the roots of 4. stricta and isolates were identified to be methyl adenophorate (1), decursidin (2), L-tryptophan (3), D-1,2,3,4-
tetrahydronorharmane-3-carboxylic acid (4), vanillic acid 4-O-B-D-glucopyranoside (5), syringic acid 4-O-B-D-glucopyra-
noside (6), vanillin (7), vanillic acid (8), p-hydroxybenzaldehyde (9), p-hydroxybenzoic acid (10), p-hydroxyacetophenone (11)
and linoleic acid (12). Decursidin (2) and D-1,2,3,4-tetrahydronorharmane-3-carboxylic acid (4) is firstly reported from A.

stricta in current study.

Keywords — Adenophora stricta, Campanulaceae, Decursidin, D-1,2,3,4-Tetrahydronorharmane-3-carboxylic acid
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Fig. 1. Chemical structures of compounds 1-12 from Adenophora stricta roots.
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23 E&-2 AVANCE 500 spectrometer(Bruker, Karlsruhe,
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LD., 5 um; Phenomenex, Torrance, CA, USA)E, E#-82S
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Fig. 2. UV Spectra of compounds 1-12 from Adenophora stricta roots.
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E Y- (5:95530:70, viv) EFAo R A e LE3F
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min]Z o]-&3te] st 283 B2= Hehd 29
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Methyl adenophorate (1): colorless plates; C;H,Os;
ESI-Q-TOF-MS: m/z 469.3680 [M+H]; 'H-NMR (500
MHz, CDCL): & 6.74 (1H, tq, J = 7.4, 1.5 Hz, H-24),
528 (1H, q, J = 34 Hz, H-7), 3.71 (3H, s, 26-OCH,),
1.81 (3H, d, J = 1.5 Hz, 27-CH;), 1.09 (3H, s, 28-CH,),
1.02 (3H, s, 29-CH;), 0.98 (6H, s, 19, 30-CH,;), 0.88 (3H,
d, J = 6.4 Hz, 21-CH,), 0.78 (3H, s, 18-CH,); "C-NMR
(125 MHz, CDCL): & 217.19 (C-3), 169.00 (C-26),
146.07 (C-8), 143.37 (C-24), 127.36 (C-25), 118.09 (C-7),
53.11 (C-17), 52.52 (C-5), 51.89 (26-OCH,), 51.38 (C-14),
48.66 (C-9), 48.09 (C-4), 43.74 (C-13), 38.73 (C-1), 36.23
(C-22), 35.22 (C-2), 35.14 (C-10), 34.95 (C-20), 34.23 (C-
15), 33.85 (C-12), 28.40 (C-16), 27.62 (C-30), 25.95 (C-
11), 24.74 (C-29), 24.57 (C-6), 22.18 (C-28), 21.81 (C-
18), 18.48 (C-23), 18.41 (C-21), 13.00 (C-27), 12.54 (C-
19).

Decursidin (2): colorless needles; C,,H,,O,; ESI-Q-TOF-
MS: m/z 449.1574 [M+Na]; '"H-NMR (500 MHz, CDCL,):
& 7.57 (1H, d, J = 9.5 Hz, H4), 736 (1H, d, J = 0.8
Hz, H-5), 6.78 (1H, s, H-8), 6.22 (1H, d, J = 9.5 Hz, H-
3), 6.02 (1H, dd, J = 5.7, 0.8 Hz, H-4"), 5.67 (1H, q, J =
1.3 Hz, H-2"), 5.66 (1H, q, J = 1.3 Hz, H-2"), 5.24 (1H,
d, J =57 Hz, H-3"), 220 (3H, d, J = 1.3 Hz, 4"-CH,),
213 3H, d, J = 13 Hz, 4"-CH,), 190 3H, d, J =13
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Hz, 5"-CH,), 1.87 3H, d, J = 1.3 Hz, 5"-CH,), 1.44 (3H,
s, C-2-CH,), 136 (3H, s, C-2-CH,); “C-NMR (125
MHz, CDCL,): & 166.16 (C-1"), 165.18 (C-1"), 161.18 (C-
2), 159.64 (C-3"), 159.5 (C-3"), 156.48 (C-7), 155.52 (C-
9), 143.46 (C-4), 129.55 (C-5), 11743 (C-6), 11536 (C-
2"), 11521 (C-2"), 113.9 (C-3), 113.49 (C-10), 105.09 (C-
8), 78.17 (C-2), 71.42 (C-3"), 66.34 (C-4"), 27.81 (C-5"),
27.74 (C-5"), 25.16 (C-2'-CH,), 22.84 (C-2'-CH,), 20.75
(C-4"), 20.66 (C-4").

L-Tryptophan (3): pale yellow powder; C;H;,N,O,;
ESI-Q-TOF-MS: m/z 205.0967 [M+H]; 'H-NMR (500
MHz, DMSO): & 11.06 (1H, brs, NH-1), 7.57 (1H, d, J =
8.0 Hz, H-4), 7.37 (1H, d, J = 8.0 Hz, H-7), 7.22 (1H,
brs, H-2), 7.09 (1H, t, J = 7.4 Hz, H-6), 7.00 (1H, t, J =
7.4 Hz, H-5), 406 (1H, m, H-9), 3.28 (1H, dd, J = 15.2,
5.1 Hz, H-8a), 3.21 (IH, dd, J = 152, 6.8 Hz, H-8b);
BC-NMR (125 MHz, DMSO): § 124.85 (C-2), 107.04 (C-
3), 170.94 (C-10), 136.3 (C-7a), 127.06 (C-3a), 121.15
(C-6), 118.58 (C-5), 118.25 (C-4), 111.5 (C-7), 52.92 (C-
9), 26.29 (C-8).

D-1,2,3,4-tetrahydronorharmane-3-carboxylic  acid  (4):
pale yellow powder; C,,H;,N,O,; ESI-Q-TOF-MS: m/z
217.0977 [M+H]; 'H-NMR (500 MHz, DMSO): § 11.08
(1H, s, NH-9), 747 (IH, d, J = 7.8 Hz, H-5), 7.36 (1H,
d, J = 8.0 Hz, H-8), 7.10 (1H, t, J = 7.5 Hz, H-7), 7.01
(14, t, J = 74 Hz, H-6), 436 (2H, brs, 1-CH,), 4.25
(1H, brs, H-3), 3.26 (1H, m, H-40), 2.97 (1H, m, H-4p);
BC-NMR (125 MHz, DMSO): & 17039 (COOH), 136.28
(C-82), 126.64 (C-9a), 125.88 (C-4b), 121.67 (C-7),
119.02 (C-6), 11791 (C-5), 111.36 (C-8), 10527 (C-4a),
54.85 (C-3), 40.39 (C-1), 22.28 (C-4).

Vanillic acid 4-O-B-D-glucopyranoside (5): colorless
needles; C,,H,;0y; ESI-Q-TOF-MS: m/z 353.0849 [M+Na]';
'H-NMR (500 MHz, CD,0OD): & 7.64 (1H, dd, J = 84,
1.9 Hz, H-6), 7.61 (1H, d, J = 1.9 Hz, H-2), 7.21 (1H, d,
J = 84 Hz, H-5), 5.03 (1H, d, J = 7.5 Hz, H-1'), 3.90
(3H, s, 3-OCH,), 3.88 (1H, dd, J = 12.1, 2.1 Hz, H-6'a),
3.70 (1H, dd, J = 12.1, 5.5 Hz, H-6'b), 3.54 (1H, dd, J =
92, 7.5 Hz, H-2"), 3.48 (1H, m, H-3"), 3.46 (1H, m, H-4"),
341 (1H, m, H-5"); "C-NMR (125 MHz, CD,0OD): &
169.71 (1-COOH), 152.16 (C-4), 150.53 (C-3), 126.32 (C-
1), 124.92 (C-6), 116.61 (C-5), 114.61 (C-2), 102.15 (C-
1", 78.46 (C-5"), 78.02 (C-3"), 74.93 (C-2"), 71.42 (C-4),
62.61 (C-6'), 56.84 (3-OCH,).

Syringic acid 4-O-B-D-glucopyranoside (6): white powder;
C,sH,,0,; ESI-Q-TOF-MS: m/z 383.0951 [M+Na]’; 'H-
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NMR (500 MHz, CD,0D): & 7.36 (2H, s, H-2, 6), 5.07
(14, d, J = 7.5 Hz, H-1'), 3.89 (6H, s, 3, 5-OCH,), 3.78
(1H, dd, J = 12.0, 2.4 Hz, H-6'a), 3.65 (1H, dd, J = 12.0,
5.3 Hz, H-6'b), 3.50 (1H, dd, J = 94, 7.5 Hz, H-2'), 3.42
(2H, m, H-3', 4), 328 (1H, m, H-5); “"C-NMR (125
MHz, CD,0OD): & 169.88 (1-COOH), 154.25 (C-3, 5),
140.21 (C-4), 128.15 (C-1), 108.87 (C-2, 6), 104.72 (C-
1", 78.61 (C-5"), 78.03 (C-3"), 75.89 (C-2"), 71.53 (C-4"),
62.72 (C-6"), 57.19 (3,5-OCHy,).

Vanillin (7): white powder; C;HgO5; ESI-Q-TOF-MS: m/
z 153.0550 [M+H]"; 'H-NMR (500 MHz, CD,0D): &
9.75 (1H, s, H-7), 7.45 (1H, brs, H-2), 743 (1H, dd, J =
79, 1.9 Hz, H-6), 695 (1H, d, J = 7.9 Hz, H-5), 3.92
(H, s, 3-OCH,); “"C-NMR (125 MHz, CD,0D): §
193.03 (C-7), 154.87 (C-4), 149.88 (C-3), 130.81 (C-1),
128.04 (C-6), 116.48 (C-5), 111.51 (C-2), 56.57 (3-OCH,).

Vanillic acid (8): amorphous white powder; CyH;O,;
ESI-Q-TOF-MS: m/z 169.0494 [M+H]"; 'H-NMR (500
MHz, CD,0D): & 7.58 (2H, o, H-2, 6), 6.86 (1H, d, J =
8.7 Hz, H-5), 3.92 (3H, s, 3-OCH;) (o: peak overlapped);
BCNMR (125 MHz, CD,OD): & 169.59 (1-COOH),
152.66 (C-4), 148.68 (C-3), 125.32 (C-6), 122.72 (C-1),
115.85 (C-5), 113.88 (C-2), 56.4 (3-OCH,).

p-Hydroxybenzaldehyde (9): white needles; C,H,O,;
ESI-Q-TOF-MS: m/z 123.0445 [M+H]"; 'H-NMR (500
MHz, CD,0D): 8 9.77 (1H, s, H-7), 7.78 (2H, d, J = 8.6
Hz, H-2, 6), 692 (2H, d, J = 8.6 Hz, H-3, 5); "C-NMR
(125 MHz, CD,OD): & 19297 (C-7), 16532 (C-4),
133.57 (C-2, 6), 130.39 (C-1), 116.48 (C-3, 5).

p-Hydroxybenzoic acid (10): white powder; C,HO;;
ESI-Q-TOF-MS: m/z 137.0244 [M-HJ; 'H-NMR (500
MHz, CD,0OD): 8 7.87 (2H, d, J = 8.3 Hz, H-2, 6), 6.82
(H, d, J = 83 Hz, H-3, 5); "C-NMR (125 MHz,
CD,0D): 6 168.75 (1-COOH), 163.26 (C-4), 133.16 (C-2,
6), 123.74 (C-1), 116.06 (C-3, 5).

p-Hydroxyacetophenone (11): white needles; CgHgO,;
ESI-Q-TOF-MS: m/z 135.0446 [M-HJ; 'H-NMR (500
MHz, CD,0OD): 8 7.89 (2H, d, J = 8.8 Hz, H-2, 6), 6.84
(2H, d, J = 8.8 Hz, H-3, 5), 2.53 (3H, s, 7-CH,); Be-
NMR (125 MHz, CD,0D): 6 199.85 (C-7), 164.28 (C-4),
132.26 (C-2, 6), 130.6 (C-1), 116.36 (C-3, 5), 26.4 (7-
CH).

Linoleic acid (12): colorless oil; C,¢H4,0,; ESI-Q-TOF-
MS: m/z 2792321 [M-H]; 'H-NMR (500 MHz, CDCL,):
6 5.33 (4H, m, H-9, 10, 12, 13), 2.75 (2H, t, J = 6.5 Hz,
11-CH,), 233 (2H, t, J = 7.5 Hz, 2-CH,), 2.03 (4H, q, J
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= 6.8 Hz, 8, 14-CH,), 1.61 (2H, p, J = 7.4 Hz, 3-CH,),
1.30 (14H, m, 4, 5, 6, 7, 15, 16, 17-CH,), 0.87 3H, t, J
= 69 Hz, 18-CH;); "C-NMR (125 MHz, CDCL): &
180.01 (C-1), 130.44 (C-13), 130.25 (C-9), 1283 (C-10),
128.13 (C-12), 3421 (C-2), 31.75 (C-16), 29.8 (C-7),
29.57 (C-15), 29.36 (C-4), 29.29 (C-5), 29.25 (C-6), 27.43
(C-8), 27.41 (C-14), 25.86 (C-11), 24.88 (C-3), 22.79 (C-
17), 1428 (C-18).
Aut 3 nE
SlEtE 1129 =Y - 3IE 12 positive ESI-Q-
TOF-MSOIA m/z 4693680 [M+H] 2] FX& Faf 1224
CyH,0:0 2 43900k 'H-NMR 2=2|ERolA 27]9] w]
J71[8, 6.74(1H, ddt, J=74, 59, 1.5 Hz, H-24), 5.28(1H,
q, J = 3.4 Hz, H-7)], 778¢] =€ 71[8,; 1.813H, s, 27-
CH,), 1.09G3H, s, 28-CH,), 1.02(3H, s, 29-CH;), 0.98(6H,
s, 19, 30-CH,), 0.88(3H, d, J=6.4 Hz, 21-CH;), 0.78(3H,
s, 18-CH;)] ¥ WEA171[5, 3.71(3H, s, 26-OCH,)]ell 31
3h= 2155 gelsilth. PC-NMR 2= EFoA Sl &
2 AFE 3URE oA 2E 'TH-NMR 2 EZ oA g}l
g A FdE B oo, ®4 30709 EHES
(triterpene)ell WIEA1717F A¥E F2E fF3IATh 2719
o] Z A 5. 146.07 (C-8), 143.37 (C-24), 127.36 (C-25),
118.09 (C-7)], AE[5. 217.19 (C-3)] 2 72 7][5. 169
(C-26)]°l dNFeh= 2wl MSTFAE S8l Erje|=aad
e 2ARE A3 1 F methyl adenophorate”} 71
fAIl o, Y 2D-NMR 2~ EHS F3) o154, Wd
7] R HEA] FEe] 25 A5 YA E I
Akt 3 C249 X9 E/Z-form®] T2 methyl
adenophorate®l] WIEA]717} 1= E/Z-masticadienoic acid®]
Fawds T8 ERIsAE, ole Al 4 g
7+¢] nuclear Overhauser effect= 13l E-form[3;; 6.90(1H,
t, J = 7.0 Hz, H-24)/5. 11.9(C-27)]3%} Z-form[3,; 6.09(1H,
t, J = 7.0 Hz, H-24)/5. 20.5(C-27)]= ¥|23] & wf H-24
2 C-279] 31814 o|Fgk(chemical shifts)ol|x] & X[0l& B
Aok wEbs C-24% E-form©2 Ao, 5135 1
< methyl adenophorate® 2 x5 143}t
3}8HE 2% positive ESI-Q-TOF-MS®l A m/z 449.1574
[M+Na]'¢] 318 53] 724 C,H, 0.2 3453t 'H-
NMR Z=FHE&ol|A Fuld (coumarin)2] H-3, 494 5474
° 2 Yeh= AR5 5 (coupling constants)7F 9.5 Hz<l
gk #42] doublet[s;; 7.57(1H, d, J=9.5 Hz, H-4), 6.22(1H,
d, J=9.5Hz, H-3)p4} ¥ 7l12] W= S=2~(aromatic proton)
7} singlet[5,, 7.36(1H, d, J=0.8 Hz, H-5), 6.78(1H, s, H-
9ICZ YehtE AL 53 6, 7H X7} X$kE Folslo
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2 fFsi9em, T e MEr)[s, 1.44(3H, s, C-2'-CH,),
1.36(3H, s, C-2-CH,)] % + 71¢] #I"171[5, 6.02(1H, dd,
J =57, 08 Hz, H-4"), 524(1H, d, J = 5.7 Hz, H-3")] A
55 53l linear pyranocoumarin?! decursidinots =302
7= SHER eIt S wUs siEe] gk o]
2 &E[8, 5.66(1H, q, J = 1.3 Hz, H-2"), 2.13(3H, d, J =
1.3 Hz, 4"-CH,), 1.87(3H, d, J = 1.3 Hz, 5"-CH,)]; [§;
567(1H, q, J = 1.3 Hz, H-2"), 2203H, d, J = 1.3 Hz,
4"-CH,), 1.903H, d, J = 1.3 Hz, 5"-CH,)IZ 53l &+ 79|
=3t 28717} decursidinolel] A3HE A= o AFstSIT)
BC-NMR 23 EgoME 94 3 decursidinol? 5 7H
9] senecioyl’1°ll sE3h= AlEE G111 2H, HMBC &
HE G| A F correlation[§,; 5.24(1H, d, J = 5.7 Hz, H-
38 165.18(C-1")]; [, 6.02(1H, dd, J = 5.7, 0.8 Hz, H-
4/ 166.16(C-1"]2 53l decursidinol®] 3', 4' $1X]o)] F
senecioyl”]7} et 7+2S SRIsHAh ol =13
Ax|eh= shehE2 3'S, 4R9] decursiding} o/ AA1 3'S,
48] 4'-epi-decursidin® H-33} H-47+2] #A)S 447} 2t
7} J = 6.0 Hz, J = 42 Hz2 #o|& BYE') sI3HE 29
AL AXE A57F J = 5.7 Hz= decursiding] S 758
AT 3 71E £33 'H-, "C-NMR F2& 54 3}
E 22 decursidin®. 2 722 7Y

3}3HE 32 positive ESI-Q-TOF-MSOl A m/z 205.0967
[M+H]'¢] 315 538 722 CH,,N,0,2 F3 33t}
'HANMR 2 EZo)lA §, 11.06(1H, brs, NH-1), 7.57(1H,
d, J = 80 Hz, H4), 737(1H, d, J = 80 Hz, H-7),
7.22(1H, brs, H-2), 7.09(1H, t, J = 7.4 Hz, H-6), 7.00(1H,
t, J = 7.4 Hz, H-5)°] 542Q1 2155 &3l &=(indole) T
ZE fFstden, =t WEdA 7[5, 3.28(1H, dd, J =
152, 5.1 Hz, H-8a), 3.21(1H, dd, J = 15.2, 6.8 Hz, H-
8b)], WIE71[5,; 4.06 (1H, m, H-9)]9 slFsle= A5 S &
2l8lith. PC-NMR 2FEZo e SlE9) sigshs A%
S} WA ][5 26.29(C-8)] TIE71[8. 52.92(C-9)] & 7}
A71[8. 170.94(C-10)]2] A5 E gelstirt. =3 'H-'H
COSY, HSQC ¥ HMBC =HEH-S F3l A= C-3914
o Wigdl7], Wel7], 7H5A7] =02 AgE AS gRlst
At} ek rEE EYEI(tryptophan) 2 F-F3FR 01,
C-991219] stereochemistry:= D/L-tryptophan®] 7]2] 31
2 AFe2 B L-formeE el 2 A3} 315E
32 L-tryptophan® & 732 F4siict.>?

3}3+E 4% positive ESI-Q-TOF-MSl A m/z 217.0977
[M+H]'¢] X5 53 722 C,H,,N,0,2 333}
'H-NMR 2 EZo|A §, 11.08(1H, s, NH-9), 7.47(1H, d,
J =178 Hz, H-5), 7.36(1H, d, J = 8.0 Hz, H-8), 7.10(1H,
t, J = 7.5 Hz, H-7), 7.01(1H, t, J = 7.4 Hz, H-6)2] 54
ARl AeE T AETFRE FFsrem, T3 gy

&

1
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[8,; 436(2H, brs, 1-CH,), 3.26(1H, m, H-da), 2.97(1H, m,
H-4B)], Wl ¥171[8,, 4.25(1H, brs, H-3)]°l sigsl= A5 S
Bla3ith. "C-NMR A E-0M = Q189 i gahe Al
F9l wEdAT[5. 40.39(C-1), 22.28(C-4)], ™E 7[5,
54.85(C-3)] & 7H471[8,. 170.39(COOH)}2] A& E 3kl
stk AAH S NMRe] HHS EYER FAFE9A]
o, EYET] H-20) sFshe singletS AT 5= 130
t}. 2 o]§-E 'H-'H COSY, HSQC @ HMBC 2HEHS
Sl s A3 EYERS] €29 C-399F] Fho]
AHRSS FAstdnh £33 FFE 39 3939
stereochemistry= T+ ZFaLE719] 3R[§,; 4.35(1H, m, H-3)]
3} 38[8,, 3.62(1H, dd, J = 10.4, 4.8 Hz, H-3)]S H] L3}
2 o) H-39] 3}8}4] o) glo] B o= Ajolr} vpm 4P
sI9k= 40014 ¢] H-390 sfidstke 215[8, 4.25 (1H, brs, H-
3)] ¥ AFEE F3 C-39R9] stereochemistry= R-form
o2 RIS wEhA SIME 45 D-1,2,3,4-tetrahydronor-
harmane-3-carboxylic acid®2 +3& 43T}

3}3HE 5% positive ESI-Q-TOF-MS®ll A m/z 353.0849
[M+Na] 9] 318 53 724 CH, (0,2 F4313i). 'H-
NMR & Ed oA WS Fae| g3t 5 7.64(1H,
dd, J = 84, 1.9 Hz, H-6), 7.61(1H, d, J = 1.9 Hz, H-2)
2 721(1H, d, J = 84 Hz, H-5)2] A3 =2 %3 sy
1,34-X8AE FFatdoH, B2 anomeric proton®] 3l
k= 41591 §, 5.03(1H, d, J = 7.5 Hz, H-12} wlEA] 7]
g3 8, 3.90G3H, s, 3-OCH,)S 2133t} "C-NMR
s EH M= WAz 1,34-X3A2} glucopyranoside]]
aFshs A5 E FRlslon, 7HEA7](6. 169.71), HE
A71(6 56.84)1 dFsh= 23S 18It T3 HMBC
ZHEYS T3l 7HgA7], WlEAI7] 9 glucopyranoside”t
Z¥zF WA v g)e] C-1, C-3, C-491%]0] AFE AL gels}
Aok o2t A7E Fu e vwd A3 394E 55
vanillic acid 4-O-B-D-glucopyranosideZ TZE 43I
T:]—_lé)

3}3HE 62 positive ESI-Q-TOF-MSel A m/z 383.0951
[M+Na]'¢] #2& &3] 7322 CH,0,2 FA 3t
"HANMR ZHlEdoll W= 2] sigsles §, 7.36(2H,
s, H-2, 6)¢] 2135 T3l WlAle] 1,3,4,5-X3AE {53t
Rom, Fe] anomeric proton®] 3F3H= AT §y
5.07(1H, d, J = 7.5 Hz, H-1\3} 5 7<) W EA]7]] s
& 5, 3.89(6H, s, 3, 5-OCH,)S <18ttt "C-NMR
2HEHM = WAl ] 1,3,4,5-X8A|2} glucopyranoside
o Gt Ao E FlstHen, 7M7), 169.88(1-
COOH)] %+ 7He] HWEA7][8. 3.89(6H, s, 3, 5-OCH,)]
of sjFete AEE Gt =3 HMBC &~ ERS
Ea) 712471, WEA]7] 2 glucopyranoside’ 212t wlAl 2
g9 C-1, C-3, C-4%1Xll L= ASS Ikt ol
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g AxE Py vlwst A2 SR 65 syringic acid
4-0-B-D-glucopyranoside® 7%= 4 at5ict.”

SI3HE 7, 82 npositive ESI-Q-TOF-MSOIA  m/z
153.0550 [M+H]", m/z 169.0494 [M+H]'¢] 4|2 S3) 2t
7b 224 CH,0;, CHO,E 343819t 'H-NMR 28 E
oA 3 7[5, 7.45(1H, brs, H-2), 7.43(1H, dd, J =
7.9, 1.9 Hz, H-6), 6.95(1H, d, J = 7.9 Hz, H-5)]3} 3}3-&
8[8, 7.58(2H, o, H-2, 6), 6.86(1H, d, J = 8.7 Hz, H-5)]¢|
EAA WS $A AT E Tl WA 1,343

=
£ fFstaen, sigk= 79] A5 gulstel=r]e] E44
ol 2191 §,; 9.75(1H, s, H-7)¢} vl EA| 719l disl= &

3.92(3H, s, 3-OCH,)¢] 2155, sI3HE 8ollME HIEA 719
3l F3h= &y 3.923H, s, 3-OCH,)2] A5 & 13t
PCNMR 2~FEdNE F dgHe 2 WiAlae] 1,34
3o sl 2ls9) sigHE 7elME dulste] =715,
193.03), WIEA71(8. 56.57)0 3Gk 21%, 315 814
= 7RIS 169.59)2F WEA7](S. 56.4)0 k= 4l
S5 RIStk HMBC = ERS B3l 315ts 72 C-1
ARl LHlsto] =71, C-391A]0l HWEA]7]7E, st 8
C-191x)ell 7152171, C-399ol| WiEA17)7F A= A S &
o1t ol st AxE FaEdds) vjwe A3 §§E 7
< vanillin, 38+ 8% vanillic acidO & 722 FH 3+
q_‘18.,19)

3}3H= 9, 10, 112 positive ESI-Q-TOF-MS 2! negative
ESI-Q-TOF-MSOl A m/z 123.0445 [M+H]', m/z 137.0244
[M-H], m/z 135.0446 [M-HJ 9] 22 S z}zt 722
C,H,0,, C,HO,, CH,0,Z F431ct. 'H-NMR 23 E3
AN Al ShHE B e E 4 HES] J = 83-88
HzE Ad 542 258 T8 Waag] 1423205 &
Fat o, 3k5HE 9ollA s Lulstel=71(5, 9.77(1H, s,
H-7)], 3FHE 116X = o9 71[8y 2.53(3H, s, 7-CHy)lell
sgshe A5 E 2185t P"C-NMR SHEFM e 3
Exo= wWiAlvE] 14-X8A 9] sjgsis 25 ol
o, 35w 9= LHlstol=71[5. 192.97(C-7)], 3Ht
E 100145 7H2271(8,. 168.75(1-COOH)] 2] 3155
11914 oFHIE 7[5, 199.85(C-7), 26.4(7-CH,)]ol 333t
= AEE RIS wbA Al siHE2 Wil C-19]
2o Zbzt dstol =7, 7HgA7] 9 oA’ 7] 7F ARt
Ao, CASAN= BE s34 slo|l==5477F Ajt
H TERE {5 olgst AdaEs FaEdly vt
A3} 3132 95 p-hydroxybenzaldehyde, 3}3HE 102 p-
hydroxybenzoic acid, 33+ 11 p-hydroxyacetophenone
o7 722 s

31312 125 negative ESI-Q-TOF-MSOIA m/z 279.2321
[M-H|'9] 28 T8 724 CH,0,2 5433t 'H-
NMR Z~HEG| A= vdad 7o sFste THE §,
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1.30(14H, m, 4, 5, 6, 7, 15, 16, 17-CH,)°] 2152} F 71<]
015 A%l sFsh= &y, 5.33(4H, m, H-9, 10, 12, 13)2] Al
32 313tk "C-NMR 2 EME X B2 187
o] A5 E BRIsIHeH, 7715, 180.01(C-1)]2F F+ 7H
o] o] ZATHS, 130.44(C-13), 130.25(C-9), 128.3(C-10),
128.13(C-12)ol] sg3he 255 s} ol T3l &
257F 197091 gk 7he] 7719 = e olF A TS Al
Ao ® fEsidion, ojgfdt 21E Wske AW
RS FARSE A} (9Z,12Z)-linoleic acid2} (9E,12E)-
linolelaidic acide] A= A& gl FrvtdS
E3)| (9Z,122)-linoleic acid[8. 27.3(C-8), 25.8(C-11), 27.3
(C-14)]¢} (9E,12E)-linolelaidic acid[5. 32.6(C-8), 35.7(C-
11), 32.6(C-14)]2 ¥]aa] 2 A3 PC-NMRoA o524
o Qe gha C-8, C-11, C-14%]%]¢] 3}5}4] o] FghollA
2 ol2 BAtP 248 Fa) AL tolE 5, 27.43(C-
8), 25.86(C-11), 27.41(C-14)[= (9Z,12Z)-linoleic acidl] T
233, olg3t A& B3l st=E 12E linoleic acid=
TZE I

N A, stricta)®} Adenophorads 21EoNX decursidin(2)
7} D-1,2,3,4-tetrahydronorharmane-3-carboxylic ~ acid(4)=
2e-0 2 WAFAT}. Decursidin2)S Frkd Al AEO
2 A7 o] E3oX= vlue] K Apiaceae) 2] =0l A wF
B QAR 2R gdenophora?s 2122 Adenophora
axilliflora®|X F9FARQ1 (+)-praeruptorin A€} 3'-angeloyl-4'-
isovaleryl-(3'S,4'S)-cis-khellactone®] ¥H7AE o2 Ho}
decursidin(2)= ARl F423] A F USS AAFEA
o} > D-1,2,3,4-Tetrahydronorharmane-3-carboxylic acid(4)
£ B-carboline| ¥ LZARO|=EEA] FZAHOF ofu|i=ilke]
EYERL FABH, A4S 25 948 ER|=
2o e 9 Al BH|E FXlee 59 9 @

3= bombesin®] antagonist®A] B 3% k.02

7E:|

rhu

SN (Adenophora stricta)e] B2 FE2ES AHaZn}
=37 s B4eE )71 24HS ol85e] methyl
adenophorate, decursidin, L-tryptophan, D-1,2,3,4-tetrahy-
dronorharmane-3-carboxylic acid, vanillic acid 4-O-B-D-
glucopyranoside, syringic acid 4-O-B-D-glucopyranoside,
vanillin,  vanillic acid, p-hydroxybenzaldehyde, p-
hydroxybenzoic acid, p-hydroxyacetophenone % linoleic
acidE 8- 71939t} °]& F decursidind D-1,2,3,4-
tetrahydronorharmane-3-carboxylic acide JZHHE g3t
Adenophora?; 21 &M Ao =2 = Aot & A
TAHNE B3l TN T2 Adenophora®s 2 E7Fe] A&
H|a e} 3Re GRS o] &3t Al FH Al AMSEE
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