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Chemical constituents in flowers of Rhododendron lapponicum
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Abstract: Objective To study the chemical constituents in the flowers of Rhododenron parvifolium, which is a traditional Tibet
medicine. Methods Silica gel column chromatography, HPLC, and Sephadex LH-20 column chromatography techniques were used
for the separation and purification of the compounds. Their structures were determined on the basis of IR, MS, 1D, and 2D NMR
spectral evidences. Results Thirteen compounds were isolated from methanol extract in the flowers of R. parvifolium, and their
structures were identified as parvifoliumol I (1), umbelliferone (2), scopoletin (3), 4, 5, 7-trihydroxyflavanone (4), 8-demethylfarrerol
(5), farrerol (6), quercetin (7), rutin (8), eudesmin A (9), 4-hydroxybenzoic acid (10), 3, 5-dihydroxy toluene (11), oleanane (12), and

kojic acid (13). Conclusion Compound 1 is a new compound, which has a hexahydroxanthene skeleton. Compounds 9, 11, and 13 are

obtained from the plants of Rhododendron L. for the first time.
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30, 4,5, T-=REEH BN (4, 5, 7-trihydroxy-
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Table 1 'H-NMR and “C-NMR data of compound 1

{7Z0A dc (DEPT) O

1 395(0C)  —

2 788 (CH) 332 (1H, m)

3 29.0 (CHp) 1.64 (1H, dd, J= 8.0, 2.0 Hz)
1.78 (1H, m)

4 388 (CH,)  1.68 (1H, m)
1.90 (1H, m)

4a 777(C)  —

5 115.7 (C) —

6 1359(C)  —

7 108.7 (CH)  6.19 (1H, )

8 157.9(C)  —

8a 1087 (C)  —

9 18.8 (CHy,)  2.35(1H,dd,J=16.8,13.2 Hz)

2.72 (1H, dd, J = 16.8, 5.2 Hz)

9a 478 (CH)  1.58(1H,dd,J=13.2,52 Hz)
10a 153.1 (C) —

1 278 (CH;)  1.09 (3H, s)

12 14.8 (CH;)  0.87 3H, s)

13 19.9 (CH;)  1.17 3H, s)

14 171.4 (C) —

15 19.6 (CH;)  2.14(3H, s)

-OCH; 52.1(CH;)  3.79 3H, s)

& 2: Ak A. HR-ESI-MS m/z: 185.021 2
[M+Na]", 4T3 A4 CoHeO3. 'H-NMR (400 MHz,
CD;COCDs) 6: 7.85 (1H, d, J = 9.6 Hz, H-4), 7.50
(1H, d, J = 8.4 Hz, H-5), 6.84 (1H, dd, J= 8.4, 2.0 Hz,
H-6), 6.74 (1H, d, J = 2.0 Hz, H-8), 6.16 (1H, d, J =
9.6 Hz, H-3); "“C-NMR (100 MHz, CD;COCD3) 6
162.5 (C-2), 112.9 (C-3), 144.7 (C-4), 130.5 (C-5),
113.8 (C-6), 161.1 (C-7), 103.3 (C-8), 157.0 (C-9),

112.9 (C-10). LL F%¥od b5 scmriiaseA —5, i
Sty 2 HTEAE NG

a3 Atk AR, 578 CHsOs0
HR-ESI-MS m/z: 215.031 7 [M+Na]". "H-NMR (400
MHz, CD;0D) ¢: 7.87 (1H, d, J = 9.2 Hz, H-4), 7.11
(1H, s, H-5), 6.77 (1H, s, H-8), 6.21 (1H, d, J = 9.2
Hz, H-3), 3.91 (3H, s, -OCH3); "“C-NMR (100 MHz,
CD;0D) 164.2 (C-2), 112.5 (C-3), 146.3 (C-4), 109.8
(C-5), 147.1 (C-6), 152.9 (C-7), 103.9 (C-8), 151.3
(C-9), 112.5 (C-10), 56.7 (-OCH3). LA L% 5 SCik
IEIEA -, MO 3 .

WEY 4: WOMAK, 5 7FXA CsHpOs.
ESI-MS m/z: 271 [M—H] . 'H-NMR (400 MHz,
CD;OD) d: 7.20 (2H, d, J = 8.4 Hz, H-2, 6'), 6.72
(2H, d, J = 8.4 Hz, H-3', 5"), 5.79 (2H, d, J = 2.4 Hz,
H-6, 8), 5.20 (1H, dd, J = 13.2, 2.8 Hz, H-2), 3.00
(1H, dd, J = 17.2, 13.2 Hz, H-3a), 2.60 (1H, dd, J =
16.8, 2.8 Hz, H-3b); "*C-NMR (100 MHz, CD;0D) §:
80.5 (C-2), 44.0 (C-3), 197.8 (C-4), 165.5 (C-5), 97.1
(C-6), 168.4 (C-7), 96.2 (C-8), 164.9 (C-9), 103.4
(C-10), 131.1 (C-1"), 129.1 (C-2, 6), 116.4 (C-3', 5"),
159.0 (C-4"). LA EXdEs 5 Scikips—8, #eg
EE) 4 Ky 4,5, 7- IR FE R

tEY 5. AR, 57N CiHigOs0
ESI-MS m/z: 285 [M—H] . 'H-NMR (400 MHz,
CD;OD) &: 7.33 (2H, d, J = 8.4 Hz, H-2, 6'), 6.84
(2H, d, J = 8.4 Hz, H-3', 5), 5.96 (1H, s, H-8), 5.32
(1H, dd, J=12.8, 2.8 Hz, H-2), 3.11 (1H, dd, J = 17.2,
12.8 Hz, H-3a), 2.71 (1H, dd, J = 17.2, 2.8 Hz, H-3b),
1.97 (3H, s, 6-CHs); ">C-NMR (100 MHz, CD;0D) §:
80.5 (C-2), 44.2 (C-3), 197.9 (C-4), 162.6 (C-5), 105.3
(C-6), 166.2 (C-7), 95.3 (C-8), 7.0 (6-CHs), 162.4
(C-9), 103.1 (C-10), 131.3 (C-1), 129.0 (C-2', 6"),
116.3 (C-3',5"), 159.0 (C-4"). LA_EHdin 5 SClR4R 18 3%
AP, W RS 5 N 8-EHALRS %K.

wEW 6: Atk AR, 51k CiyHi60s.
ESI-MS m/z: 299 [M—H] . 'H-NMR (400 MHz,
CD;OD) &: 7.33 (2H, d, J = 8.4 Hz, H-2', 6'), 6.83
(2H, d, J = 8.4 Hz, H-3', 5'), 5.31 (1H, dd, J = 12.8,
2.4 Hz, H-2), 3.07 (1H, dd, J = 16.8, 12.8 Hz, H-3a),
2.73 (1H, dd, J = 17.2, 2.8 Hz, H-3b), 2.00 (3H, s,
6-CHs), 1.99 (3H, s, 8-CH3); “C-NMR (100 MHz,
CD;0D) : 80.1 (C-2), 44.1 (C-3), 198.4 (C-4), 160.3
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(C-5), 104.8 (C-6), 8.1 (6-CH3), 159.3 (C-7), 103.3
(C-8), 7.4 (8-CHj), 164.3 (C-9), 104.1 (C-10), 131.6
(C-1), 128.8 (C-2', 6'), 116.3 (C-3', 5'), 158.9 (C-4").
DL_E$ds 5 scpkapoE — 8, s et S 6 it
A9 % .

WA T: K AR, ESI-MS m/z: 301 [M—H],
21K CisHygO7. 'H-NMR (400 MHz, DMSO-dg)
d: 12.50 (1H, s, 5-OH), 7.66 (1H, d, J = 2.0 Hz, H-2),
7.53 (1H, dd, J = 8.4, 2.0 Hz, H-6'), 6.87 (1H, d, J =
8.4 Hz, H-5'), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.18 (1H,
d, J=2.0 Hz, H-6); ">C-NMR (100 MHz, DMSO-dj)
J: 146.9 (C-2), 135.9 (C-3), 175.9 (C-4), 156.2 (C-5),
98.3 (C-6), 164.0 (C-7), 93.5 (C-8), 160.8 (C-9), 103.1
(C-10), 122.0 (C-1'), 115.1 (C-2"), 145.2 (C-3"), 147.8
(C-4"), 115.7 (C-5"), 120.1 (C-6")o LA L% 5 SCik4R
WHA—S, M a7 ik .

&) 8: Bk K, ESI-MS m/z: 609 [M—H] .
431 CyH30016. 'H-NMR (400 MHz, CD;0D) 6:
7.67 (1H, d, J = 2.0 Hz, H-2), 7.63 (1H, dd, J = 8.4,
2.0 Hz, H-6'), 6.87 (1H, d, J = 8.4 Hz, H-5"), 6.38 (1H,
d, J=2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 5.11
(1H, d, J = 7.6 Hz, H-1"), 4.52 (1H, d, J = 1.2 Hz,
H-1""), 1.12 (3H, d, J = 6.4 Hz, H-6""); *C-NMR (100
MHz, CD;OD) ¢: 158.5 (C-2), 135.6 (C-3), 179.4
(C-4), 162.9 (C-5), 99.9 (C-6), 166.0 (C-7), 94.8
(C-8), 159.3 (C-9), 105.6 (C-10), 123.0 (C-1'), 116.0
(C-2"), 145.8 (C-3'), 149.8 (C-4"), 117.7 (C-5"), 123.5
(C-6"), 104.7 (C-1"), 75.7 (C-2"), 78.1 (C-3"), 71.3
(C-4"), 77.1 (C-5"), 68.5 (C-6"), 102.4 (C-1""), 72.1
(C-2"), 72.2 (C-3""), 73.9 (C-4""), 69.7 (C-5""), 17.9
(C-6") LL ¥t 5 ek SeA —5, e
&8 T .

WG 9: Tt meiRiifA, 7373 CuHyO60
ESI-MS m/z: 385 [M—H] ", 409 [M+Na]". 'H-NMR
(400 MHz, CD;0D) ¢: 6.99 (1H, s, H-4"), 6.93 (2H,
brs, H-2', 6"), 4.75 (1H, d, J = 4.4 Hz, H-4), 4.26 (1H,
dd, J =92, 6.8 Hz, H-2a), 3.87 (1H, dd, J = 9.2, 3.6
Hz, H-2b), 3.15 (1H, m, H-1); "“C-NMR (100 MHz,
CD;0D) §: 135.3 (C-1'), 119.8 (C-2'), 150.2 (C-3),
150.7 (C-4"), 112.9 (C-5), 111.2 (C-6), 87.3 (C-4),
55.4 (C-1), 72.7 (C-2), 56.5 (3', 5'-OCH3). LA L%k
iR A P, M Aa Y 9 kAt g
M K A

&Y 10: AtkR, 57k CHOs.
ESI-MS m/z: 139 [M+H] . 'H-NMR (400 MHz,
CD;0OD) &: 7.88 (2H, d, J = 8.8 Hz, H-2, 6), 6.83 (2H,
J=8.8 Hz, H-3, 5); "*C-NMR (100 MHz, CD;0D) ¢:
122.9 (C-1), 133.0 (C-2, 6), 116.0 (C-3, 5), 163.3 (C-4),
170.3 (C-7)o VA EXdi 5 sokapo SeA—s, ik
SEALA) 10 TSR IEE R

G 11 LRy, A8 CH0;.
ESI-MS m/z: 123 [M—H] . 'H-NMR (400 MHz,
CDCl3) d: 6.13 (2H, d, J = 2.0 Hz, H-2, 6), 6.09 (1H, t,
J=2.0 Hz, H-4), 2.16 (3H, s, 1-CH3); "*C-NMR (100
MHz, CDCl3) 6: 141.2 (C-1), 108.6 (C-2, 6), 159.1
(C-3,5), 100.7 (C-4), 21.5 (1-CH3). LA -%¥s 5 SCiikik
EIEA ), e A 11 4 3, 5- SRR,

EY 12: AR, 57308 CyHsO,
ESI-MS m/z: 427 [M+H]'. 'H-NMR (400 MHz,
CDCly) d: 5.27 (1H, t, J = 3.2 Hz, H-12), 3.22 (1H, dd,
J = 4.4,10.8 Hz, H-3), 1.13, 0.98, 0.92, 0.91, 0.90,
0.90, 0.77, 0.75 (8 X-CHs, s, H-23~30); "*C-NMR
(100 MHz, CDCLy) &: 38.6 (C-1), 27.3 (C-2), 79.2
(C-3), 38.9 (C-4), 55.4 (C-5), 18.5 (C-6), 32.6 (C-7),
39.4 (C-8), 47.8 (C-9), 37.2 (C-10), 23.1 (C-11), 122.8
(C-12), 143.8 (C-13), 41.8 (C-14), 27.8 (C-15), 23.6
(C-16), 46.7 (C-17), 41.2 (C-18), 46.0 (C-19), 30.8
(C-20), 34.0 (C-21), 32.8 (C-22), 28.2 (C-23), 15.7
(C-24), 15.5 (C-25), 17.3 (C-26), 26.1 (C-27), 31.1
(C-28), 33.2 (C-29), 23.7 (C-30) L %dh 55 ik
g, W RS 12 A

AW 13 AtERREAE (RED, 578
CeHeO4o ESI-MS m/z: 141 [M—H] . 'H-NMR (400
MHz, CD;0D) : 7.96 (1H, s, H-6), 6.50 (1H, s, H-3),
4.12 (1H, s, H-4); “C-NMR (100 MHz, CD;0D) §:
170.4 (C-2), 110.7 (C-3), 176.9 (C-4), 147.4 (C-5),
141.0 (C-6), 61.2 (C-7)o LA_LZ0HE 5 SCHRARIE FEA —
F, WO EAL S 13 iR
4 g

NI RS A A2 2 B A8 J DR H DX 1) — P Rk
PR HIAE 2988, A0 S0 1y (R 4k S0 50
IEYSET 13 NRARNAY, BREET R B,
KIEE. MRSERIEY. St 1 4g:
P LI AU 7S A R R &4, BANA
ORI B BRI AR PR — B L I e
AR IR AR ER A 9. Btk
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