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Chemical constituents from Rhododendron anthopogonoides

FAN Min-xia':?, ZHAO Jian-giang':?, YUAN Xiang" %, TAO Yan-duo', SHAO Yun', MEI Li-juan’

1. Key Laboratory of Tibetan Medicine Research, Chinese Academy of Sciences, Qinghai Key Laboratory of Tibetan Medicine
Research, Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810000, China

2. University of Chinese Academy of Sciences, Beijing 100000, China

Abstract: Objective To study the chemical compositions of Rhododendron anthopogonoides. Methods The chemical constituents
were isolated from R. anthopogonoides by Sephadex LH-20, MCI, silica gel column chromatography, and preparative-HPLC. The
structures were assigned by physicochemical property and spectroscopic data. Results Ten compounds have been isolated from R.
anthopogonoides and their structures were indentified as caffeic acid (1), trans-ferulic acid (2), kaempferol (3), dihydroquercetin (4),
noreugenin (5), 4-(3,4-dihydroxyphenyl)-2-butanone (6), 3,5-dihydroxy toluene (7), ursolic acid (8), ethyl 3,4-dihydroxybenzoate (9),
and procurcumenol (10). Conclusion Compounds 1—3, 5—7, 9, and 10 are obtained from R. anthopogonoides for the first time.
Compounds 2, 6, 9, and 10 are obtained from the plants of Rhododendron L. for the first time.
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S e NUNMEERS (caffeic acid, 1). U ZEER
(trans-ferulic acid, 2). LHZEM (kaempferol, 3). —
ZMit % (dihydroquercetin, 4). EH T FHEJR
] (noreugenin, 5). 4-(3,4- IR IE)-2-T i
[4-(3,4-dihydroxyphenyl)-2-butanone, 6]+ 3,5- — %%
FEHZE (3,5-dihydroxy toluene, 7). HERMR (ursolic
acid, 8). 34- "KW R LER Cethyl 34-
dihydroxybenzoate, 9). procurcumenol (10). HH
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1 XEEHR

Agilent 1200 = 8GBAH B (Agilent A F]D); #E
EBRERERR (100~200 HD; NP-7100C Bl %% ¥ AH €2
W LIPS RHE AR ARD: MEMARRKRH (5
B ) ) s Bruker AV600 A% Hif 3t 4R AX
(Bruker /A#]); Fisher o FE, HAhil73 N
srHTat,

TR ZE AL RS ZE I K TR T T i 2
T, o ERl R v b s 5 AR i 7 BT I A it 7
% E NEVEIEY Rhododendron anthopogonoides
Maxim. .

2 REESSE

TR ZIEAL A 22 10 kg, T 40 H 7,
95% LB EIHEEL 3 %, FHX 3 h, BB 1 1 10,
PHGEA I W, WURIRYE, 350RE 1.81 ke.
FRE BT R, RIHAMES (60~90 C).
BEPR QR ANIE T BEAEHL, H RS ER O BEAALAS 559
g. FERE ZBEEB A RERE ERERRAE (i, 5 I k- A B
(20 0 1—1 1 1) BAEEWEIR, 35) A (385 ). B (48.6
g). C (1178 g) D (7.6 g) 4 Misr. ¥ A E
RERAE GRS, DUAMEBE-EE IR OFE (200 1—>1: D
BREEYEL, 792 11 AN414r Fr. Al~All, Fr. A7 (60
g) & MCI, PLHEE-/K (30%. 50%. 70%- 90%-
100%) BEEEVEHL, 32 4 N5 Fr. AT-1~A7-4.
Fr. A7-1 (15.3 @) LRERAE L, CATER-E 45 (10 :
1=1 D FREVEmA R EY 1(55.0 mg). 2(15.7
mg). 5 (10.1 mg). Fr. A7-2 (18.8 ¢) RELHEK
A, 4 HPLC &S5 HE 6 (5.2mg). 7 (7.3
mg). 8 (3.8mg). 9 (6.4mg). Fr. A7-3 (9.7 g)
SRR FE B, 42 HPLC #4546 &4 10 (9.1
mg). Fr. A9 (85g) %4 Sephadex LH-20, F1jj 1%
(1: 1) WAL EY 3 (11.3mg). 4 (2.7mg).

3 LT

AW 1: BRI aLs s (FED., R IESG R
MR, KA RBEGE. =SB B F e <
AW, UMY . "H-NMR (600 MHz,
Methanol-dy) 6: 6.18 (1H, d, J = 16.8 Hz, H-8), 7.84
(1H, d, J = 16.8 Hz, H-7), 7.44 (1H, d, J = 2.2 Hz,
H-2), 6.79 (1H, dd, J = 8.6, 2.2 Hz, H-6), 6.71 (1H, d,
J = 8.6 Hz, H-5). [EB/E 3 FIAFIZEIH 71 R
S unrdEmg x FR AL I 2, 2 F 1 RE(EAE 4T N1
W6 . T UL EEscR e i, S
Y11 IR .

EW 2: EPIRGE W CRED . IR 5 e
NF A, RIHRIEGAE, =SB B
N, SRR Y . 'TH-NMR (600 MHz,
Methanol-ds) 6: 6.21 (1H, d, J = 15.9 Hz, H-8), 7.49
(1H, d, J = 15.9 Hz, H-7), 6.99 (1H, brs, H-2), 6.89
(1H, d, J = 6.6 Hz, H-5), 6.74 (1H, brs, J = 6.6 Hz,
H-6). B, KIHXAFLE 9 A sp® FALIR(E 5.
H 61702 AEWRE S . mglX 6 53.2 RAFE
ARG S . 5T DL L e Hos e A ),
YA 2 N NPT AR o

&9 3: KA. FeCls &% M . HCl-Mg
B N Y, 254 nm EAMT N R AV, U
B2 #EH25 . "H-NMR (600 MHz, Methanol-ds) 6
6.17 (1H, d, J = 1.8 Hz, H-6), 6.40 (1H, brs, H-8),
8.09 (2H, d, J = 8.1 Hz, H-2', 6'), 6.89 (2H, d, J = 8.7
Hz, H-3', 5); '3C-NMR (150 MHz, Methanol-ds) J:
148.0 (C-2), 137.1 (C-3), 177.4 (C-4), 162.7 (C-5),
99.3 (C-6), 165.6 (C-7), 94.5 (C-8), 158.3 (C-9), 104.6
(C-10), 123.7 (C-1"), 130.7 (C-2), 116.3 (C-3"), 160.6
(C-4"), 116.3 (C-5"), 130.7 (C-6"). FET LA L e 1 K diz
AEAMERD), Bt &Y 3 ML ZE .

B 4: 1B ER AR HCI-Mg #3287 52 B
'"H-NMR (600 MHz, Methanol-ds) §: 6.96 (1H, brs,
H-2'), 6.84 (1H, brd, J = 7.8 Hz, H-6"), 6.80 (1H, d,
J = 7.8 Hz, H-5'), 5.92 (1H, brs, H-8), 5.88 (1H, brs,
H-6), 4.51 (1H, brs, J = 11.4 Hz, H-2), 4.49 (1H, brs,
J=11.4 Hz, H-3); *C-NMR (150 MHz, Methanol-dx)
5: 85.0 (C-2), 73.5 (C-3), 198.2 (C-4), 164.3 (C-5),
97.2 (C-6), 168.8 (C-7), 96.2 (C-8), 165.2 (C-9), 101.6
(C-10), 129.7 (C-1"), 120.8 (C-2'), 146.2 (C-3'), 147.0
(C-4"), 115.8 (C-5"), 115.9 (C-6")o FTF DL bkt H g
FIERA R0, S AW 4 N AR



)

Chinese Traditional and Herbal Drugs % 474 55 213 2016 £ 11 A

* 3771 ¢

EY5: FHIRES i (A BERD - 'TH-NMR (600 MHz,
Methanol-ds) J: 2.36 (3H, s, 1'-CH3), 6.06 (1H, s,
H-3), 6.18 (1H, d, J = 1.8 Hz, H-6), 6.31 (1H, d, J =
1.8 Hz, H-8); '3C-NMR (150 MHz, Methanol-ds) &:
169.44 (C-2), 109.05 (C-3), 184.13 (C-4), 163.41
(C-5),100.16 (C-6). FT- DA Byt A pp g,
BENEY S AERET FEJEN .

&Y 6: Ltk K. 'H.NMR (600 MHz,
Methanol-ds) 6: 6.66 (1H, d, J = 7.8 Hz, H-5), 6.62
(1H, d, J= 1.8 Hz, H-2), 6.50 (1H, dd, J=7.9, 1.8 Hz,
H-6), 2.72 (3H, brs, H-4'), 2.71 (2H, t, J = 2.4 Hz,
H-3"), 2.12 (3H, s, H-1); “C-NMR (150 MHz,
Methanol-ds) d: 134.1 (C-1), 116.5 (C-2), 146.6 (C-3),
144.6 (C-4), 116.6 (C-5), 120.6 (C-6), 30.4 (C-1'),
46.4 (C-2"), 211.6 (C-3'),30.2 (C-4"). FTLL L%
PR, St B 6 N 4-34- K
56)-2- T

B 7. LEHARY. 'TH-NMR (600 MHz,
Methanol-ds) J: 6.13 (2H, s, H-2, 6), 6.08 (1H, s,
H-4), 2.15 (3H, s, 1-CH3); *C-NMR (150 MHz,
Methanol-ds) J: 141.2 (C-1), 109.4 (C-2, 6), 159.0
(C-3, 5), 100.5 (C-4), 21.5 (1-CHz)o FET L EJ ek
FEAERALPE B, S A T R 3,5- R FOR.

&Y 8: AT E LR K . 'TH-NMR (600 MHz,
Methanol-ds) J: 5.25 (1H, brs, H-12), 3.17 (1H, dd,
J=11.7, 4.4 Hz, H-3), 2.22 (1H, d, J = 9.7 Hz, H-18),
1.37 (3H, brs, CH3), 1.25 (3H, t, J = 7.1 Hz, CH3),
1.13 (3H, s, CH3), 0.99 (3H, m, CH3), 0.90 (3H, d, J =
6.3 Hz, H-30), 0.86 (3H, s, 1-CH3), 0.79 (3H, brs,
H-29); BC-NMR (150 MHz, Methanol-ds) 6: 39.8
(C-1), 27.9 (C-2), 79.7 (C-3), 40.4 (C-4), 56.7 (C-5),
19.5 (C-6), 31.8 (C-7), 43.2 (C-8), 46.7 (C-9), 34.3
(C-10), 20.9 (C-11), 126.9 (C-12), 139.6 (C-13), 40.8
(C-14), 28.7 (C-15), 24.1 (C-16), 46.4 (C-17), 54.3
(C-18), 40.0 (C-19), 39.8 (C-20), 29.2 (C-21), 38.1
(C-22), 25.3 (C-23), 14.5 (C-24), 16.0 (C-25), 16.7
(C-26), 21.6 (C-27), 181.6 (C-28), 17.7 (C-29), 19.5
(C-30). T DA by i S fnamib vk i, %5 th
H1) 8 NAERIR .

W& 9: Jotadhih (BERR 1) . "H-NMR (600
MHz, Methanol-ds) 6: 7.42 (1H, brs, H-2), 7.41 (1H,
brd, H-6), 6.80 (1H, d, J = 7.9 Hz, H-5), 4.29 (2H, q,
J = 7.0 Hz, H-8), 1.25 (3H, t, J = 7.0 Hz, H-9);

BC-NMR (150 MHz, Methanol-ds) 6: 168.5 (C=0),
151.8 (C-4), 146.3 (C-3), 123.7 (C-6), 123.0 (C-1),
117.5 (C-5), 115.9 (C-2), 61.8 (-O-CHy), 14.8 (CH3).
BT UL b i R E fEA RO, SRtk E 9N
3,4- "R FORHR K

WA 10: EREHRY). 'TH-NMR (600 MHz,
Methanol-ds) o: 1.20 (3H, s, H-15), 1.61 (1H, m,
H-2a), 1.71 (3H, s, H-12), 1.76 (3H, s, H-13), 1.89
(3H, s, H-14), 1.85 (2H, m, H-3), 1.80 (1H, m, H-5),
1.97 (1H, dd, J = 7.9, 3.7 Hz, H-2b), 2.23 (1H, dd, J =
15.7, 12.3 Hz, H-6a), 2.43 (1H, dd, J = 18.5, 9.1 Hz,
H-1), 2.58 (1H, d, J = 15.7 Hz, H-6b), 5.82 (1H, brs,
H-9); *C-NMR (150 MHz, Methanol-ds) J: 21.4
(C-12), 22.6 (C-13), 23.8 (C-14), 24.4 (C-15), 27.9
(C-2), 40.4 (C-6), 29.5 (C-3), 51.6 (C-1), 54.9 (C-5),
80.7 (C-4), 129.7 (C-9), 137.6 (C-11), 137.7 (C-7), 158.7
(C-10), 201.1 (C-8). F&T LA by e £ 4% A3t fb
e, %A% 10 4 procurcumenol.
4 g
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