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Chemical constituents of Adenosma glutinosum
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Abstract: Objective To study the chemical constituents of whole plant of Adenosma glutinosum. Methods The constituents were
isolated by repeated chromatography with silica gel, Sephadex LH-20, ODS, and semi-preparing liquded chromatography. The
structures were elucidated by spectroscopic anaylsis. Results Eleven compounds were isolated from the 95% ethanol extract of 4.
glutinosum. Their chemical structures were identified as betulinic acid (1), betulin (2), 3-hydroxy-urs-11-en-13f3,28-olide (3), ursolic
acid (4), p-hydroxybenzoic acid (5), trans-p-hydroxycinnamic acid (6), p-hydroxybenzaldehyde (7), fumaric acid (8), muconic acid (9),
5,6-dihydroxy-7,8,4'-trimethoxy-flavone (10), and 7-hydroxy-piperitone (11). Conclusion All compounds are isolated from this plant
for the first time.
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Bruker AV400 (400 MHz) #tiIL4RA (Hit:
MEWATD, LC-20AT AR (HARHED,
LC-100 ¥AH L35 (AR A A B A W),
WFH-203B = HI84M i Al C RIS RESOA R A
7)), ER-120A HL 7R C L PR I8 H RA D,
RE-85Z B 78 RAXC Ll T IFAX A B & A PR A 7DD,
FEIRUENR GFasq B (EEEZR A F]DD, IEAHA LG AE
Jie (75 BpiFveqb 1), MR BE SRS Sephadex LH-20
(GE B=J7 541D, RP-Cis AHFER(H A YMC A W],
%4k : Kromasil 100-5 Cig #1 (Eka Chemicals AB
250 mm X 4.6 mm, 250 mmX 10 mm, 5 um).

EEFE M 2014 4F 12 AT P9 SAKZG M1
Yy, BTN B 25 K25 2 R 200t & 52 6 K
K ANEEEFEMEYERE Adenosma glutinosum
(L.) Druce, fEiFbrA (MSX-001) f#fE T M e
AR BEE
2 ERESE
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wEW1: AR (FED, mp 278~
279 ‘C. 'H-NNR (400 MHz, Pyr-ds) &: 4.70 (1H, s,
H-29a), 4.52 (1H, s, H-29b), 3.21 (1H, dd, J = 11.3,
5.0 Hz, H-3), 1.55 (3H, s, 30-CH;), 0.98 (3H, s,
27-CH3), 0.83 (3H, s, 23-CH3), 0.82 (3H, s, 25-CH3),
0.76 (3H, s, 26-CHs), 0.58 (3H, s, 24-CH;); "*C-NMR
(100 MHz, Pyr-ds) 6: 38.4 (C-1), 28.1 (C-2), 78.0
(C-3), 39.3 (C-4), 55.7 (C-5), 18.5 (C-6), 34.6 (C-7),
40.9 (C-8), 50.7 (C-9), 37.3 (C-10), 21.0 (C-11), 25.9
(C-12), 37.3 (C-13), 42.6 (C-14), 30.0 (C-15), 32.6
(C-16), 56.4 (C-17), 47.5 (C-18), 49.5 (C-19), 151.1
(C-20), 31.0 (C-21), 39.0 (C-22), 28.4 (C-23), 16.1
(C-24), 16.2 (C-25), 16.2 (C-26), 14.7 (C-27), 178.7
(C-28), 109.7 (C-29), 19.2 (C-30). 5 C#k (I HENE
TR 1 T i AN A gl — Y, etk 51 A
FERRTE -

& 2: AEfE G5, mp205~206 C.
'H-NMR (400 MHz, CDCls) J: 4.68 (1H, brs, H-29a),
4.58 (1H, s, H-29b), 3.80 (1H, d, J = 10.4 Hz, H-28),
3.34 (1H, d, J = 10.9 Hz, H-28), 3.19 (dd, J = 11.0, 4.8
Hz, H-3), 1.68 (3H, s, H-30), 1.02 (3H, s, H-27), 0.98
(3H, s, H-26), 0.97 (3H, s, H-25), 0.87 (3H, s, H-24),
0.76 (3H, s, H-23); "*C-NMR (100 MHz, CDCl)
38.9 (C-1), 27.5 (C-2), 79.1 (C-3), 39.0 (C-4), 55.4
(C-5), 18.4 (C-6), 34.4 (C-7), 41.1 (C-8), 50.5 (C-9),
37.3 (C-10), 21.0 (C-11), 25.4 (C-12), 37.5 (C-13),
42.9 (C-14), 27.2 (C-15), 29.3 (C-16), 47.9 (C-17),
47.9 (C-18), 48.9 (C-19), 150.6 (C-20), 29.5 (C-21),
34.1 (C-22), 28.1 (C-23), 15.5 (C-24), 16.1 (C-25),
16.2 (C-26), 14.9 (C-27), 60.7 (C-28), 109.8 (C-29),
19.2 (C-30). 15 3CHRH FIME AR B 1R B i 0 S0k i
—5, et A 2 O FARERREE .

&4 3. LA (545D, mp 270~274 C.
'H-NMR (400 MHz, CDCls) 6: 5.96 (1H, d, J = 10.4
Hz, H-12), 5.53 (1H, dd, J = 10.3, 3.1 Hz, H-11), 3.22
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(1H, dd, J = 11.3, 5.0 Hz, H-3), 2.12 (1H, dd, J = 13.2,
5.8 Hz, H-18), 1.16 (3H, s, H-27), 1.05 (3H, s, H-26),
1.00 (6H, d, J = 5.9 Hz, H-23, 29), 0.93 (3H, s, H-30),
0.91 (3H, s, H-25), 0.79 (3H, s, H-24); *C-NMR (100
MHz, CDCl3) J: 38.3 (C-1), 27.0 (C-2), 78.9 (C-3),
38.9 (C-4), 54.8 (C-5), 17.7 (C-6), 31.2 (C-7), 41.9
(C-8), 53.0 (C-9), 36.4 (C-10), 128.8 (C-11), 133.4
(C-12), 89.7 (C-13), 41.7 (C-14), 25.5 (C-15), 22.8
(C-16), 45.1 (C-17), 60.6 (C-18), 38.1 (C-19), 40.3
(C-20), 30.8 (C-21), 31.3 (C-22), 27.8 (C-23), 14.9
(C-24), 17.8 (C-25), 18.9 (C-26), 16.1 (C-27), 179.9
(C-28), 17.9 (C-29), 19.2 (C-30). 5k 3p-
Fe - e - 11-45-13B,28- P G 149 sk 13 A1 &0 1% 2 4
— 5B Btk S 3 Ok 3B-FRIE- 1 AR E-11-0-
13B,28- W g

&) 4. AOEPIREAE CHEE), mp 253~254
‘C . "H-NMR (400 MHz, Pyr-ds) o: 5.48 (1H, s, H-12),
3.45 (1H, dd, J = 9.6, 6.4 Hz, H-3), 1.24 (3H, s, H-27),
1.05 (3H, s, H-25), 1.02 (3H, s, H-23), 0.99 (3H, s,
H-24), 0.89 (3H, s, H-26), 0.97 (3H, d, J = 5.9 Hz,
H-30), 0.88 (3H, d, J= 5.9 Hz, H-29); *C-NMR (100
MHz, Pyr-ds) : 38.7 (C-1), 29.4 (C-2), 79.4 (C-3),
40.4 (C-4), 57.12 (C-5), 20.1 (C-6), 32.4 (C-7), 40.8
(C-8), 49.3 (C-9), 34.9 (C-10), 25.2 (C-11), 127.0
(C-12), 140.6 (C-13), 42.1 (C-14), 30.0 (C-15), 26.2
(C-16), 43.8 (C-17), 54.9 (C-18), 40.7 (C-19), 40.6
(C-20), 31.2 (C-21), 38.6 (C-22), 30.1 (C-23), 17.8
(C-24), 16.7 (C-25), 18.8 (C-26), 25.0 (C-27), 181.2
(C-28), 19.7 (C-29), 22.7 (C-30). 5 3C#kP 2 IR
e A R S8, SRS 4 NS IR

EY S: FREAHA GAMD, mp 253~254
Co HAMT 254 nm HEEAL, 10%6R R LB WO 8
41 {0, '"H-NNR (400 MHz, CD;0D) &: 7.80~7.73
(2H, m, H-2, 6), 6.74~6.68 (2H, m, H-3, 5);
BC-NMR (100 MHz, CD;0OD) 6: 122.7 (C-1), 133.0
(C-2, 6), 116.2 (C-3, 5), 163.3 (C-4), 170.1 (-COOH).
5 SRR R A 110 50 0 35 2R R 1) e % R o Al —
F, MR A Y 5 RHRIEE IR

G 6: B ARG AR G, mp 210 C.
'H-NNR (400 MHz, CD;0D) &: 7.56 (1H, d, J = 15.9
Hz, H-7), 7.41 (2H, d, J= 8.2 Hz, H-2, 6), 6.78 (2H, d,
J =82 Hz, H-3, 5), 6.25 (1H, d, J = 15.9 Hz, H-8);
BC-NMR (100 MHz, CD;0D) &: 146.4 (C-1), 131.0

(C-2, 6), 116.8 (C-3, 5), 161.1 (C-4), 127.3 (C-7),
116.0 (C-8), 170.9 (C-9). 5 SCHRH e X F2 3 P kE
R P e e R 2 A — 2, et 5 6 e
X FRHE A RERR o

WA T: R EE S (R, mp 112~116 C.
'H-NNR (400 MHz, CD;0OD) 6: 9.77 (1H, s, H-7),
7.78 (2H, d, J = 8.6 Hz, H-2, 6), 6.92 (2H, d, J = 8.5
Hz, H-3, 5); "“C-NMR (100 MHz, CD;OD) §: 130.3
(C-1), 133.4 (C-2, 6), 116.9 (C-3, 5), 165.2 (C-4),
192.9 (C-7). 5 TRk AR F2 3 28 B A 1 sk ot A &0t
s —s7, KEAA W T R

AW 8: KABEPREA (FED, mp251~
252 ‘C. 'H-NNR (400 MHz, CD;0D) ¢: 6.59 (2H, s,
H-2, 3); "“C-NMR (100 MHz, CD;0D) 6: 135.2 (C-2,
3), 168.0 (-COOH). 5 3Ciik 7 & TR 1B i Fl A%
Hm a3, % s 8 e DR

WEY 9: AHARE A CFED, 10%Hm -
LT B N ERD, mp 260~262 ‘C. 'H-NNR (400
MHz, CD;OD) &: 7.78 (2H, d, J = 8.7 Hz, H-3, 4),
6.72 (2H, d, J = 8.7 Hz, H-2, 5); ">C-NMR (100 MHz,
CD;0D) 6: 163.3 (C-1, 6), 116.0 (C-2, 5), 132.3 (C-3,
4o 5 SCHR T O R AR R A R — 5,
YR aY 9 O IR

A 10: AR GA (EA5D), mp 184~
185 ‘C.o &AM 254 nm A BE A, 10%0 R LB (5
(0. "H-NMR (400 MHz, CDCls) 6: 12.76 (1H, s,
H-5), 7.88 (2H, d, J = 8.9 Hz, H-2', 6), 7.03 (2H, d,
J = 8.9 Hz, H-3', 5", 6.60 (1H, s, H-3), 4.04 (3H, s,
7-OCH;), 3.89 (3H, s, 4-OCHs;), 4.01 (3H, s,
8-OCH;); "“C-NMR (100 MHz, CDCLy) &: 163.8
(C-2), 103.7 (C-3), 183.0 (C-4), 148.4 (C-5), 127.3
(C-6), 148.8 (C-7), 130.7 (C-8), 148.8 (C-9), 104.6
(C-10), 123.5 (C-1'), 128.1 (C-2', 6'), 162.7 (C-4"),
114.6 (C-3', 5'), 61.9 (7-OCH3), 61.0 (8-OCHj3), 55.6
(4'-OCHz). 5 3CHRIRIE ) 5,6- —F2E-7,8,4'-—HI%
SR B (1 e A K B0, MO RS 10
N 5,6- " F2HE-7,8.4'- = FAE L HE T

WA 11: I EHRY) . "H-NNR (400 MHz,
CD;0D) ¢: 6.05 (1H, s, H-2), 4.17 (2H, s, 7-CH,OH),
2.37~2.28 (3H, m, H-6, 8), 2.14 (1H, dd, J = 10.1,
5.0 Hz, H-5), 2.05 (1H, ddd, J = 13.3, 9.0, 4.2 Hz,
H-4), 191~1.82 (1H, m, H-5), 0.96 (3H, d, J = 6.9
Hz, -CH3), 0.88 (3H, d, J = 6.8 Hz, -CH3); "“C-NMR
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(100 MHz, CD;0D) ¢: 167.4 (C-1), 123.4 (C-2), 204.1
(C-3), 53.7 (C-4), 24.1 (C-5), 26.4 (C-6), 64.8 (C-7),
27.2 (C-8), 18.9 (C-9), 20.9 (C-10). 53k 7-Fp3t
FH 1 B A U R — 2, SE ks 1
N 7-F2 LA o
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