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Abstract: Objective To study the chemical constituents of Ledum palustre. Methods Compounds were isolated from n-hexane
fraction in the ethanol extract from L. palustre by silica gel column chromatography and HPLC. The structures of the chemical
constituents were identified by analysis on their spectral data. Results Thirteen compounds were isolated from rn-hexane fraction in
the ethanol extract from L. palustre and identified as euphol acetate (1), lanosta-8, 24-dien-3-one (2), taraxerol (3), labda-8(17),
14-dien-13-ol (4), (24S)-stigmast-4-en-3-one (5), euphol (6), isopimaric acid (7), larixyl acetate (8), 28-hydroxyl-lupenone (9),
B-sitosterol (10), isocalamendiol (11), erythrodiol (12), and uvaol (13). Conclusion Compounds 2, 4—29, 11, and 12 are first obtained
from the plants of Ledum L.
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mg). 9 (1.0mg). 10 (43.1 mg). 11 (13.8 mg).
12 (18.3 mg). 13 (29.5 mg),
3 SMEE

a1 BB AR GRED. mp 118~120
‘C; Liebermann-Burchard Jx M. "H-NMR (600
MHz, CDCls) &: 5.08 (1H, brt, J = 6.6 Hz, H-24), 4.49
(1H, dd, J = 12.0, 4.2 Hz, H-3), 2.08 (3H, s, -OAc),
1.65 (3H, s, H-27), 1.60 (3H, s, H-26), 0.96 (3H, s,
H-19), 0.88 (3H, s, H-30), 0.86 (3H, s, H-29), 0.86
(3H, s, H-28), 0.85 (3H, d, J = 6.2 Hz, H-21), 0.67
(3H, s, H-18); "“C-NMR (150 MHz, CDCLy) &: 35.4
(C-1), 24.2 (C-2), 81.0 (C-3), 37.9 (C-4), 50.0 (C-5),
18.8 (C-6), 27.5 (C-7), 133.6 (C-8), 133.8 (C-9), 37.1
(C-10), 21.6 (C-11), 282 (C-12), 44.1 (C-13), 49.6

(C-14), 30.9 (C-15), 29.8 (C-16), 51.0 (C-17), 15.5
(C-18), 20.2 (C-19), 34.9 (C-20), 19.0 (C-21), 35.9
(C-22), 24.7 (C-23), 125.2 (C-24), 130.9 (C-25), 17.7
(C-26), 25.7 (C-27), 24.2 (C-28), 28.0 (C-29), 16.6
(C-30), 171.0 (-OAc), 21.4 (-OAc). LA % 5 SCik
3 S, WMEE A 1 KR 2

&Y 2: AEEAER AR (AT . mp 128~130
‘C; Liebermann-Burchard [ W FH?E. "H-NMR (400
MHz, CDCl3) 6: 5.08 (1H, t, J = 7.0 Hz, H-24), 1.68
(3H, s, H-27), 1.60 (3H, s, H-26), 1.09 (3H, s, H-19),
1.05 (3H, s, H-29), 1.04 (3H, s, H-28), 0.89 (3H, s,
H-30), 0.85 (3H, d, J = 6.2 Hz, H-21), 0.75 3H, s,
H-18); "“C-NMR (100 MHz, CDCL) §: 35.4 (C-1),
34.5 (C-2), 218.0 (C-3), 47.2 (C-4), 51.5 (C-5), 19.8
(C-6), 27.5 (C-7), 134.7 (C-8), 132.6 (C-9), 37.1
(C-10), 21.4 (C-11), 30.8 (C-12), 44.1 (C-13), 49.7
(C-14), 29.7 (C-15), 28.1 (C-16), 50.1 (C-17), 15.7
(C-18), 20.2 (C-19), 35.5 (C-20), 18.9 (C-21), 35.8
(C-22), 24.7 (C-23), 125.1 (C-24), 130.9 (C-25), 17.7
(C-26), 25.7 (C-27), 26.7 (C-28), 21.1 (C-29), 24.3
(C-30). LA Fds 5 scikapE — 80, e s
2 4 lanosta-8, 24-dien-3-one.

& 3: JutEr il CAED . mp 234~236 C;
IRvE> (em '): 3 047, 2 937, 2 857, 1 709, 1 464,
1 375. '"H-NMR (400 MHz, CDCl3) &: 5.56 (1H, dd,
J =178, 3.0 Hz, H-15), 2.57 (1H, ddd, J = 15.9, 11.8,
7.5 Hz, H-2a), 2.31 (1H, ddd, J = 15.9, 6.4, 3.3 Hz,
H-2b), 2.07 (1H, dt, J = 13.0, 3.3 Hz, H-16a), 1.92
(1H, dd, J = 14.7, 3.0 Hz, H-18), 1.88 (1H, ddd, J =
13.0, 7.2, 3.3 Hz, H-16b), 1.14 (3H, s, H-27), 1.09
(3H, s, H-23), 1.08 (3H, s, H-26), 1.06 (3H, s, H-25),
0.95 (3H, s, H-24), 0.92 (3H, s, H-29), 0.91 (3H, s,
H-30), 0.83 (3H, s, H-28); "“C-NMR (150 MHz,
CDCl3) 6: 38.4 (C-1), 34.2 (C-2), 217.6 (C-3), 47.6
(C-4), 55.8 (C-5), 20.0 (C-6), 35.1 (C-7), 38.9 (C-8),
48.7 (C-9), 37.8 (C-10), 17.5 (C-11), 35.8 (C-12), 37.7
(C-13), 157.6 (C-14), 117.2 (C-15), 36.7 (C-16), 37.5
(C-17), 48.8 (C-18), 40.7 (C-19), 28.8 (C-20), 33.0
(C-21), 33.4 (C-22), 26.1 (C-23), 21.5 (C-24), 14.8
(C-25), 29.9 (C-26), 25.6 (C-27), 29.9 (C-28), 33.6
(C-29), 21.4 (C-30). LA F-¥udhs b5 3ciikp s —a,
WS EAC A 3 Tl A TG I .

&) 4: RO AK CNED. mp 108~110
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C; [a]y +66.4° (¢ 0.42, CHCL); IRvS> (cm™):
3 458, 3 075, 2 928, 2 864, 2 836, 1 457, 'H-NMR
(600 MHz, CDCl3) d: 5.92 (1H, dd, J = 17.3, 10.8 Hz,
H-14), 5.21 (1H, dd, J = 17.3, 1.3 Hz, H-15a), 5.05
(1H, dd, J = 10.8, 1.3 Hz, H-15b), 4.82 (1H, d, J= 1.5
Hz, H-17a), 4.51 (1H, d, J = 1.5 Hz, H-17b), 2.38 (1H,
ddd, J = 12.7, 4.2, 2.4 Hz, H-7a), 1.96 (1H, dt, J =
12.7, 5.0 Hz, H-7b), 1.28 (3H, s, H-16), 0.87 (3H, s,
H-19), 0.80 (3H, s, H-18), 0.68 (3H, s, H-20); “C-
NMR (150 MHz, CDCls) d: 41.4 (C-1), 19.4 (C-2),
38.3 (C-3), 39.9 (C-4), 55.6 (C-5), 24.4 (C-6), 39.0
(C-7), 148.7 (C-8), 57.3 (C-9), 33.6 (C-10), 17.7
(C-11), 42.2 (C-12), 73.6 (C-13), 145.3 (C-14), 111.5
(C-15), 27.6 (C-16), 106.4 (C-17), 21.7 (C-18), 33.6
(C-19), 14.4 (C-20). LA_-¥ds 5 cihapiE —27,
WS e et 4 JIRZEE .

& 5: AfRR (AR . mp 128~131 C;
UV YO (nm): 241.6 (4.18); IR vee (em ): 2 937,
2870, 1 668, 1 615. 'H-NMR (600 MHz, CDCls) 8: 5.72
(1H, s, H-4), 1.16 (3H, s, H-19), 0.91 (3H, d, J = 6.6 Hz,
H-21), 0.84 (3H, t, J= 7.5 Hz, H-29), 0.83 (3H, d, /= 6.8
Hz, H-26), 0.81 (3H, d, J = 6.9 Hz, H-27), 0.71 (3H, s,
H-18); "C-NMR (150 MHz, CDCls) 8: 35.7 (C-1), 34.1
(C-2), 199.8 (C-3), 123.9 (C-4), 171.9 (C-5), 33.1 (C-6),
32.2 (C-7), 35.8 (C-8), 53.9 (C-9), 38.7 (C-10), 21.2
(C-11), 39.8 (C-12), 42.5 (C-13), 56.0 (C-14), 243
(C-15), 28.3 (C-16), 56.1 (C-17), 12.1 (C-18), 17.5
(C-19), 363 (C-20), 18.8 (C-21), 34.0 (C-22), 262
(C-23), 46.0 (C-24), 29.3 (C-25), 20.0 (C-26), 19.2
(C-27),23.2 (C-28), 12.1 (C-29). DL E¥di 5 SCikdiiE
— 3, WMUETEAAYS N (24S)-1 §55-4-075-3-T .

G 6: A (BER 41R) . mp 105~107
"C; Liebermann-Burchard /1. "H-NMR (600
MHz, CDCL) 6: 5.09 (1H, t, J = 6.6 Hz, H-24), 3.23
(1H, dd, J = 12.0, 3.6 Hz, H-3), 1.67 (3H, s, H-26),
1.60 (3H, s, H-27), 0.99 (3H, s, H-29), 0.94 (3H, s,
H-19), 0.87 (3H, s, H-28), 0.85 (3H, d, J = 6.1 Hz,
H-21), 0.79 (3H, s, H-18), 0.75 (3H, s, H-30); “C-
NMR (150 MHz, CDCls) d: 35.4 (C-1), 27.7 (C-2),
79.0 (C-3), 38.9 (C-4), 51.0 (C-5), 18.9 (C-6), 27.9
(C-7), 133.5 (C-8), 134.0 (C-9), 37.3 (C-10), 21.5
(C-11), 28.2 (C-12), 44.1 (C-13), 50.0 (C-14), 31.0
(C-15), 29.8 (C-16), 49.6 (C-17), 15.6 (C-18), 20.2

(C-19), 35.9 (C-20), 18.9 (C-21), 35.3 (C-22), 24.8
(C-23), 125.2 (C-24), 130.9 (C-25), 17.7 (C-26), 25.8
(C-27), 24.5 (C-28), 28.1 (C-29), 15.6 (C-30). LA L%k
o5 SCHRARIE 5, MO 6 KR

a7 A A (R R - mp 104~106
‘C. 'H-NMR (600 MHz, CDCl;) § 5.80 (1H, dd, J =
17.5, 10.7 Hz, H-15), 5.32 (1H, brd, J = 5.5 Hz, H-7),
493 (1H, dd, J = 17.5, 1.3 Hz, H-16a), 4.87 (1H, dd, J =
10.8, 1.3 Hz, H-16b), 1.27 (3H, s, H-17), 0.91 (3H, s,
H-19), 0.86 (3H, s, H-20); "C-NMR (150 MHz, CDCL;)
51 38.8 (C-1), 17.9 (C-2), 36.1 (C-3), 46.1 (C-4), 45.0
(C-5), 21.5 (C-6), 121.0 (C-7), 135.7 (C-8), 52.0 (C-9),
36.8 (C-10), 20.0 (C-11), 35.0 (C-12), 37.0 (C-13), 46.3
(C-14), 150.3 (C-15), 109.3 (C-16), 25.2 (C-17), 184.8
(C-18), 17.2 (C-19), 15.3 (C-20). LI _E%da 5 cikiiiE
— 3, WA T A RHRAIR .

AW 8: HItalilfA (B 4BE). mp 112~114
‘C. "H-NMR (600 MHz, CDCl;) 8: 5.91 (1H, dd, J =
17.4, 10.8 Hz, H-14), 5.20 (1H, brd, J = 17.4 Hz,
H-15a), 5.06 (1H, brd, J = 10.8 Hz, H-15b), 5.03 (1H,
dt, J = 11.2, 4.8 Hz, H-6), 4.93 (1H, s, H-17a), 4.65
(1H, s, H-17b), 2.68 (1H, dd, J = 12.0, 4.8 Hz, H-7),
2.04 (3H, s, -OAc), 1.27 (3H, s, H-16), 1.01 (3H, s,
H-18), 0.87 (3H, s, H-19), 0.74 (3H, s, H-20); “C-
NMR (150 MHz, CDCl5) 6 39.9 (C-1), 19.0 (C-2),
442 (C-3), 33.5 (C-4), 56.4 (C-5), 73.3 (C-6), 39.1
(C-7), 145.2 (C-8), 57.6 (C-9), 41.3 (C-10), 18.0 (C-11),
435 (C-12), 73.5 (C-13), 1443 (C-14), 111.7 (C-15),
27.7 (C-16), 109.5 (C-17), 36.2 (C-18), 22.5 (C-19), 16.0
(C-20), 170.2 (C-21), 22.0 (C-22). UL FX¥i 5 3Ciikik
U, WA 8 R A .

& 9: AEMA (KA. mp94~96 C;
[0]} +52.7° (¢ 0.3, CHCLy), IRvEe (cm™): 3 600~
3250, 2 944, 2 868, 1 704, 1 641, 1 457, 'H-NMR
(600 MHz, CDCl3) d: 4.68 (1H, brs, H-29a), 4.58 (1H,
brs, H-29b), 3.79 (1H, d, J = 10.7 Hz, H-28a), 3.78
(1H, d, J = 10.7 Hz, H-28b), 2.48 (1H, ddd, J = 15.8,
9.8, 7.6 Hz, H-2a), 2.38 (1H, m, H-2b), 1.67 3H, s,
H-30), 1.07 (3H, s, H-23), 1.06 (3H, s, H-26), 1.2 (3H,
s, H-24), 0.99 (3H, s, H-27), 0.93 (3H, s, H-25); "C-
NMR (150 MHz, CDCl3) 6: 39.6 (C-1), 34.2 (C-2),
218.1 (C-3), 47.4 (C-4), 54.9 (C-5), 19.7 (C-6), 33.5
(C-7), 40.9 (C-8), 49.8 (C-9), 36.9 (C-10), 21.4 (C-11),
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252 (C-12), 37.4 (C-13), 42.8 (C-14), 27.0 (C-15), 29.1
(C-16), 47.8 (C-17), 48.7 (C-18), 47.8 (C-19), 150.4
(C-20), 29.1 (C-21), 34.0 (C-22), 26.6 (C-23), 21.1
(C-24), 16.0 (C-25), 15.8 (C-26), 14.7 (C-27), 60.6
(C-28), 109.8 (C-29), 19.1 (C-30). DA% 15 Sk
M, WSS 9 N 28-FR S-SRI .

&9 10: AEES (EA7). mp 135.0~136.6
‘C; Liebermann-Burchard 2 BiFHYE; IR vier (em™):
3424,2958,2 869, 1 637, 1466, 1 040. TLC 5 B-&
H E0s RS LU, RE B R AT A3 B
BTG ST, Mo 10 24 -4 587

a1 AR (ARD. mp 96~98 C.
'H-NMR (600 MHz, CDCl3) ¢ 4.85 (1H, s, H-15a), 4.74
(1H, s, H-15b), 1.21 (3H, s, H-14), 0.93 3H, d, J = 6.9
Hz, H-12), 0.90 3H, d, J = 6.8 Hz, H-13); “C-NMR
(150 MHz, CDCls) 6 54.3 (C-1), 23.0 (C-2), 34.8 (C-3),
146.2 (C-4), 47.0 (C-5), 75.1 (C-6), 51.5 (C-7), 19.5
(C-8), 43.2 (C-9), 72.7 (C-10), 25.4 (C-11), 24.1 (C-12),
18.5 (C-13), 23.2 (C-14), 111.6 (C-15). LA_F- % 530k
s, WA 11 ) K E T .

&Y 12: AR (BERR LB . mp 232~
234 °C. 'H-NMR (600 MHz, CDCls) 6 5.20 (1H, t,
J = 3.6 Hz, H-12), 3.56 (1H, d, J = 11.0 Hz, H-18a),
3.23 (1H, m, H-3), 3.22 (1H, d, J = 11.0 Hz, H-18b),
0.80 (3H, s, H-23), 0.88 (3H, s, H-29), 0.90 (3H, s,
H-30), 0.94 (3H, s, H-25), 0.95 (3H, s, H-26), 1.00
(3H, s, H-24), 1.17 (3H, s, H-27); “C-NMR (150
MHz, CDCls) d: 38.6 (C-1), 27.2 (C-2), 79.0 (C-3),
38.9 (C-4), 55.2 (C-5), 18.4 (C-6), 32.6 (C-7), 39.8
(C-8), 47.6 (C-9), 36.9 (C-10), 23.5 (C-11), 122.4
(C-12), 144.2 (C-13), 41.7 (C-14), 25.6 (C-15), 22.0
(C-16), 47.6 (C-17), 42.4 (C-18), 46.5 (C-19), 30.9
(C-20), 34.1 (C-21), 31.0 (C-22), 28.1 (C-23), 15.6
(C-24), 15.5 (C-25), 16.7 (C-26), 26.0 (C-27), 69.7
(C-28), 33.2 (C-29), 23.6 (C-30). DL %¥s 5 kIR
S, e A 12 R .

&Y 13: AR (BER 488D . mp 208~
210 ‘C. '"H-NMR (600 MHz, CDCl;) é: 5.13 (1H, t,
J = 3.6 Hz, H-12), 3.53 (1H, d, J = 11.0 Hz, H-28a),
3.23 (1H, dd, J = 11.3, 49 Hz, H-3), 3.21 (1H, d, J =
11.0 Hz, H-28b), 0.80 (3H, s, H-24), 0.94 (3H, s,
H-25), 1.00 (3H, s, H-26), 1.00 (3H, s, H-23), 1.11
(3H, s, H-27), 0.95 (3H, d, J = 6.1 Hz, H-30), 0.82

(3H, d, J = 5.9 Hz, H-29); “C-NMR (150 MHz,
CDCl3) 6: 38.8 (C-1), 26.0 (C-2), 79.0 (C-3), 38.0
(C-4), 55.2 (C-5), 18.3 (C-6), 32.8 (C-7), 40.0 (C-8),
477 (C-9), 36.9 (C-10), 23.3 (C-11), 125.1 C-12),
138.7 (C-13), 42.1 (C-14), 28.1 (C-15), 23.3 (C-16),
35.2 (C-17), 54.0 (C-18), 39.4 (C-19), 39.4 (C-20),
30.6 (C-21), 30.6 (C-22), 27.3 (C-23), 15.6 (C-24),
15.7 (C-25), 17.4 (C-26), 23.4 (C-27), 70.0 (C-28),
16.8 (C-29), 21.3 (C-30). LA b4 5 3k HiE —
FU, MRS 13 AR EE.

it FRR @t HEESMENRE T LB T
K% ARE By Ak i EHLR) XA IR 69 R AR Fo B
RAEFARALE R T f k.

52 3Lk
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