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Chemical constituents from Rhododendron anthopogonoides
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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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Oy TE N UIHERR Ccaffeic acid, 1) RAPTBEMR
(trans-ferulic acid, 2). 451 (kaempferol, 3). —
ZMit 2 %% (dihydroquercetin, 4). 2 HIBE T F(0)R
i (noreugenin, 5). 4-(3,4- —F£ LA IL)-2-"T i
[4-(3,4-dihydroxyphenyl)-2-butanone, 6]. 3,5- _}%
FEHK (3,5-dihydroxy toluene, 7). AEHIR (ursolic
acid, 8). 34- "I H R LR Cethyl 34-
dihydroxybenzoate, 9). procurcumenol (10), HH
A 1~3. 5~7. 9. 10 B4 E R MBI RS
SNEAR, AW 2. 6. 9. 10 A E IR MRS JE AT
Wby B3
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Agilent 1200 =y AGBAH (L1 (Agilent A ] ); FE
RERERE (100~200 HD; NP-7100C il 5%y AH (4
W LD RHEAERARD: MEHRERH (5
P4 .7 ) Bruker AV600 7Y A% ff 3L 4R 1L
(Bruker A #)); Fisher (4% FlE, HAbIRF A
G TEa I

TR B AL ZE 0 S T v T
W%, b ERNEBE VGG S S E A IR
RS e N FUE L HY Rhododendron anthopogonoides
Maxim.,
2 RRESE

TR ZIAAL S ZE 10 kg, APWERL 40 H 7,
95% LBEIRIAHE N 3 UK, BEK 3 h, BRI 1 10,
PERG A pERE, JlRRYE, HERE 1.81 kg.
BB AT TR, KA e (60~90 C).
BEIR CWEAIE T RS, P ESR S NERALAS 559
g. BEMR CBEEBALFERE ERERCAE O, A7 k- A
(20 1 1—1 0 1) BREESENL, 193] A (385 g). B (48.6
g). C (1178 g) KD (7.6 g) 4 Milsr. KA L
AT (3l DA k-l O (20 0 1—1: 1)
BREEVEIE, 193] 11 414> Fr. Al~ALll, Fr. A7 (60
g) 1 MCI, PLHEE-/K (30%. 50%. 70%-+ 90%-
100%) BEEEVENL, £33 4 AN415r Fr. A7-1~A7-4.
Fr. A7-1 (15.3 @) bRERAE i, DAE-50105 (10 :
1=1 0 DFRETEMARAEY) 1(55.0 mg). 2(15.7
mg). 5 (10.1 mg). Fr. A7-2 (18.8 g) R & iltEK
S, 4 HPLC il &1L 64) 6 (5.2 mg). 7 (7.3
mg). 8 (3.8 mg). 9 (6.4 mg). Fr. A7-3 (9.7 g)
[ A RE R R, 22 HPLC #4434k &) 10 (9.1
mg). Fr.A9 (85g) £ Sephadex LH-20, /i iz
(10D WEEHEEY 3 (113 mg). 4 (2.7 mg).
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WA 1 BRI CRED .. IR
MR B, RARIATAE . — SRR A
Ik, BN IR ST . "H-NMR (600 MHz,
Methanol-ds) d: 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). [AIITE 3 AR AL 71 R 48k
L5 UinER o R S, 2 H I REEALE (4T 3
Wi . HET UL R soE fiE e vt Y, %tk s
W1 e .

WY 2: EPIRGE S CREE . IR IE I e Y.
N, RFHRIEE, =&AL & Y
NS, BRI . 'H-NMR (600 MHz,
Methanol-d,) o: 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). g+, (KIAXAAE 9 A sp” FALRRIE 5
Hodr 6 170.2 AFRIEWAS 5 - midn X 0 53.2 KWIAFAE
FAEIEE S . JET DAL B A Ak ik e,
et 5 2 I A BTELIR -

&Y 3: EOk A . FeCly WA V. HCI-Mg
S0 N EBHYE, 254 nm RAMT R B, B
W& 525 . "H-NMR (600 MHz, Methanol-dy) o:
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'); “C-NMR (150 MHz, Methanol-d,) o:
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")o KT LA itk Kdn
FELA R, St a W 3 L.

B 4: IR TR AR . HCLI-Mg K3 s 2 B
"H-NMR (600 MHz, Methanol-d,;) d: 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-d,)
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 T LA b e i 4t
AR RN, St 4 b M 2



¢ %% Chinese Traditional and Herbal Drugs 2 47 % 25 21 #1 2016 £ 11 A

* 3771 «

AW 5: IR ES 5 CRED . 'H-NMR (600 MHz,
Methanol-d;) o: 2.36 (3H, s, 1'-CHj3;), 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); "*C-NMR (150 MHz, Methanol-d,) 6:
169.44 (C-2), 109.05 (C-3), 184.13 (C-4), 163.41
(C-5),100.16 (C-6). ILT-LA_LliBemmneprt s,
YA 5 LT F AR .

&Y 6: LOKAK. '"HINMR (600 MHz,
Methanol-d;) d: 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-dy) 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"). F=T-LL L%
FEAELE R, S 6 N 4-(34-FHE
H)-2- T

&Y 7. Tk, "H-NMR (600 MHz,
Methanol-d,) 0: 6.13 (2H, s, H-2, 6), 6.08 (1H, s,
H-4), 2.15 (3H, s, 1-CH;); “C-NMR (150 MHz,
Methanol-dy) §: 141.2 (C-1), 109.4 (C-2, 6), 159.0
(C-3, 5), 100.5 (C-4), 21.5 (1-CHz). FE T L EIRE%L
PR AL TE R, S A T N 3,5- FRIE R,

AW 8: I TG E K A ' H-NMR (600 MHz,
Methanol-d,) 6: 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, CH;), 1.25 3H, t, J = 7.1 Hz, CHy),
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); "“C-NMR (150 MHz, Methanol-ds) &: 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). HE+ DA_E Kot fs b v ™, etk
G4 8 M RELTR

WA 9: Toth sk iy (SR 218D « "H-NMR (600
MHz, Methanol-d,) o: 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-d,) J: 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-CH,), 14.8 (CH3).
FFLL s A R, St A9
3,4- IR HIR L.

A 10: BRI, "TH-NMR (600 MHz,
Methanol-d;) 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), 244 (C-15), 279
(C-2), 404 (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&F LA b9 1% £ oin A3t 4k
JEH, g 444 10 A procurcumenol.
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