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Chemical constituents in twigs and leaves of Rhododendron fortunei
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Abstract: Objective To study the chemical constituents in the twigs and leaves of Rhododendron fortunei. Methods The ethyl
acetate fraction of 95% ethanol extract from R. fortunei was separated and purified by silica gel and Sephadex LH-20 column
chromatography. The structures of the compounds were identified by physicochemical properties and various spectroscopic methods.
Results
rhamnoside (3), trans-caffeic acid (4), cis-caffeic acid (5), (2R, 35)-6, 8-di-C-methyldihydrokaempferol (6), fraxetol (7),

protocatechuic acid (8), quercetin (9), kaempferol (10), myricetin (11), and grayanotoxin I (12). Conclusion All the compounds are

Twelve compounds were isolated as kaempferol 3-O-a-L-rhamnopyranoside (1), quercitrin (2), myricetin-3-O-a-L-

isolated from the twigs and leaves of R. fortunei for the first time. Compounds 1—8 and 10 are isolated from the plants of
Rhododendron L. for the first time, and compounds 3—7 are isolated from the plants in Ericaceae for the first time.
Key words: Rhododendron fortunei Lindl.; Rhododendron L.; kaempferol 3-O-o-L-rhamnopyranoside; myricetin-3-O-0-L-

rhamnoside; grayanotoxin I
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¥ (myricetin-3-0-0-L-rhamnoside, 3). JaUMIHERR
(trans-caffeic acid, 4) MM (cis-caffeic acid,
5). (2R, 35)-6, 8-di-C-methyldihydro-kaempferol (6)
Zm 2 (fraxetol, 7). JJLAR (protocatechuic acid,
8). Mtz 2% (quercetin, 9). 11451y (kaempferol, 10).
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LT, #JE OISR IR GF254 CH & e
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LH-20 (Sigma), ODS (12~50 pum, HZA YMC A7),
MCI GEL (75~ 150 pm, Mitsubishi Chemical
Corporation), HABAF K 7 Hratiak kel
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i, MR A R S BERR CWE IE T EEAREL
Bk, JRIIRAAT A e 2> 165.2 g, AT ERI>
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Vet iS4 TLC Kl & 015, [ S IEAHRERR
M. RIS Hy Sephadex LH-20 BEAE. %
A RP-C g At 4lAL, 13359 1 (2 mg), 2(2.2
mg). 3 (30.7 mg). 4 (8.6 mg). 5 (122 mg). 6
(14.6 mg). 7 (29 mg). 8 (147 mg). 9 (4.7 mg).
10 (124 mg). 11 (14.1 mg). 12 (5.4 mg),
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& 1: TR PR, S5%MIR- 485
{0 B35 (1, FeCls-K3[Fe(CN)g]. HCl-Mg. Molish
RNV FHPE. 'TH-NMR (400 MHz, CD;0D) &: 12.60
(1H, s, 5-OH), 10.89 (1H, brs, 7-OH), 10.26 (1H, brs,
4'-OH), 7.77 (2H, d, J = 8.8 Hz, H-2', 6'), 6.93 (2H, d,
J = 8.8 Hz, H-3', 5), 6.38 (1H, d, J = 2.0 Hz, H-8),
6.20 (1H, d, J= 2.0 Hz, H-6), 5.37 (1H, d, J= 1.2 Hz,
H-1"), 3.34~4.21 (4H, m, H-2"~5"), 0.92 3H, d, J =
5.6 Hz, H-6"); *C-NMR (100 MHz, CD;0D) ¢: 178.2
(C-4), 164.7 (C-7), 161.8 (C-5), 160.2 (C-4), 157.8
(C-2), 157.2 (C-9), 134.8 (C-3), 130.5 (C-2', 6'), 121.3
(C-1), 115.1 (C-3, 5), 104.5 (C-10), 98.5 (C-6), 93.4
(C-8), 102.1 (3-O-Rha-C-1), 71.8 (3-O-Rha-C-4), 70.7
(3-O-Rha-C-3), 70.6 (3-O-Rha-C-5), 70.5 (3-O-Rha-
C-2), 16.2 (3-O-Rha-C-6). DL %l 5 SClikIRiE HA—
#, WS EAEY 1 N2 -3-0-0-L- Fl 2R«

&) 2: AR R CHELD, FeCli-K3[Fe(CN)g]
HCI-Mg. Molish < FHE. "H-NMR (400 MHz,
CD;0OD) 8: 7.37 (1H, d, J = 2.0 Hz, H-2'), 7.33 (1H,
dd, J = 8.3, 2.1 Hz, H-6'), 6.94 (1H, d, J = 8.3 Hz,
H-5'), 6.41 (1H, d, J = 2.0 Hz, H-8), 6.23 (1H, d, J =
2.0 Hz, H-6), 5.38 (1H, d, J = 1.0 Hz, 3-O-Rha-H-1),
0.97 3H, d, J = 6.1 Hz, 3-O-Rha-6-CHs); "“C-NMR
(100 MHz, CDsOD) : 179.6 (C-4), 166.0 (C-7), 163.4
(C-5), 159.5 (C-9), 158.7 (C-2), 149.9 (C-4"), 146.6
(C-3"), 136.4 (C-3), 123.1 (C-2, 6"), 117.1 (C-3', 5),
116.6 (C-1"), 106.1 (C-10), 103.7 (3-O-Rha-C-1),
100.0 (C-6), 94.9 (C-8), 73.4 (3-O-Rha-C-4), 72.3
(3-O-Rha-C-3), 72.2 (3-O-Rha-C-5), 72.1 (3-O-Rha-
C-2), 17.8 (3-O-Rha-C-6). DL I %dis 5 SCRRFRIE LA
— 5, WA 2 A

WA 3: SR AR CHEE . 'H-NMR (400 MHz,
CD;0D) &: 6.75 (2H, s, H-2', 6"), 6.16 (1H, d, J = 2.1
Hz, H-8), 6.00 (1H, d, J = 2.1 Hz, H-6), 5.12 (1H, d,
J=1.0 Hz, H-1"), 4.03 (1H, dd, J= 3.2, 1.6 Hz, H-2"),
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3.59 (1H, dd, J = 9.5, 3.2 Hz, H-3"), 3.31 (IH, m,
H-5"), 3.16 (1H, overlapped, H-4"), 0.76 (3H, d, /= 6.3
Hz, H-6"); “C-NMR (100 MHz, CD;OD) &: 179.8
(C-4), 166.0 (C-7), 163.3 (C-5), 159.6 (C-2), 158.6
(C-9), 147.0 (C-3", 5"), 139.0 (C-4"), 136.4 (C-3), 122.1
(C-1"), 109.8 (C-2', 6'), 106.0 (C-10), 103.7 (C-1"),
100.0 (C-6), 94.8 (C-8), 73.5 (C-4"), 72.3 (C-3"), 72.2
(C-5"),72.0 (C-2"), 17.8 (C-6") LL_EH¥i 55 kAR i
— 5, MO EA AT 3 M Y 3-3-0-a-L- %
B o

A 4: BEOK AR CPEE), "H-NMR (400 MHz,
CD;0D) §: 7.46 (1H, d, J = 15.8 Hz, H-7), 7.02 (1H,
d, J = 2.0 Hz, H-2), 6.90 (1H, dd, J = 8.2, 1.9 Hz,
H-6), 6.76 (1H, d, J = 8.1 Hz, H-5), 6.23 (1H, d, J =
15.9 Hz, H-8); >C-NMR (100 MHz, CD;0D) J: 170.8
(C-9), 147.8 (C-4), 147.6 (C-3), 147.5 (C-8), 124.9
(C-1), 122.8 (C-6), 117.8 (C-7), 116.8 (C-5), 115.3
(C-2). LA ¥l 5 scikaoE — s, e th &
4y j R .

B 5: EOK AR CHEE, mp 185~187 C.
'H-NMR (400 MHz, CD;0D) &: 6.54 (1H, d, J= 12.6
Hz, H-7), 5.72 (1H, dd, J = 12.6, 4.8 Hz, H-8), 7.01
(1H, d, J = 2.1 Hz, H-2), 6.72 (1H, d, J = 8.0 Hz, H-
5),7.28 (1H, d, J= 1.9, 8.2 Hz, H-6); "“C-NMR (100
MHz, CD;OD) &: 126.9 (C-1), 114.6 (C-2), 145.9
(C-3), 146.7 (C-4), 117.8 (C-5), 122.1 (C-6), 117.5
(C-7), 147.4 (C-8), 170.8 (C-9). LA I ¥4l &5 SCHRIR &
— M, WO E AL S 5 R .

WE 6: WEERA (FEE, 'H-NMR (400
MHz, CD;0OD) &: 7.37 (2H, d, J = 8.4 Hz, H-2', 6"),
6.84 (2H, d, J = 8.4 Hz, H-3", 5"), 4.93 (1H, d, J= 12.0
Hz, H-3), 4.50 (1H, d, J = 12.0 Hz, H-2), 2.01 (3H, s,
6-CHz), 1.95 (3H, s, 8-CH3); "“C-NMR (100 MHz,
CD;OD) d: 197.5 (C-4), 1632 (C-7), 158.7 (C-5),
157.7 (C-9), 157.6 (C-4'), 128.8 (C-2', 6'), 1283
(C-1), 114.7 (C-3', 5'), 103.8 (C-6), 102.9 (C-8),
100.2 (C-10), 83.3 (C-3), 72.4 (C-2), 6.5 (8-CH3), 6.0
(6-CHs)o LA L 5 ek — 80, e th s
Y16 4 (2R, 35)-6, 8-di-C-methyldihydrokaempferol.

WA 7: FEOERIRES T CREE), "H-NMR (400
MHz, CD;0D) &: 8.61 (s, 2H, 7, 8-OH), 7.74 (1H, d,
J = 9.8 Hz, H-4), 6.83 (1H, s, H-5), 6.32 (1H, d, J =
9.0 Hz, H-3), 3.74 (3H, s, 6-OCH;); "*C-NMR (100

MHz, CD;OD) J: 160.4 (C-2), 112.1 (C-3), 144.6
(C-4), 101.2 (C-5), 146.2 (C-6), 137.1 (C-7), 132.1
(C-8), 138.6 (C-9), 110.1 (C-10), 55.2 (6-OCH3). A |-
Hod 5 ScmRAoE A -8, st A T b %

WA 8: [ RCHEE . 'H-NMR (400 MHz,
CD;0D) 8: 7.33 (1H, d, J = 2.0 Hz, H-2), 6.83 (1H, d,
J = 8.7 Hz, H-6), 6.69 (1H, d, J = 8.7 Hz, H-5);
BC-NMR (100 MHz, CD;OD) &: 168.8 (-COOH),
150.7 (C-4), 146.8 (C-3), 123.2 (C-6), 122.3 (C-1),
116.8 (C-2), 114.1 (C-5). LA L-Hlls 5 SCiRHRkaE SE A
— g, MRS 8 N LASIR -

) 9: BEH A HERED b CHEED, mp 310~
312 C. SEEA W BN E YA RE, B
i R 15 MRS 5 . "TH-NMR (400 MHz, CD;0D) 6:
7.74 (1H, d, J = 2.1 Hz, H-2), 7.64 (1H, dd, J = 8.5,
2.1 Hz, H-6'), 6.89 (1H, d, J = 8.5 Hz, H-5'), 6.40 (1H,
d, J = 2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6);
BC-NMR (100 MHz, CD;0D) &: 175.9 (C-4), 164.2
(C-7), 161.1 (C-9), 156.8 (C-5), 147.4 (C-4'), 146.6
(C-3), 144.8 (C-2), 135.8 (C-5), 122.7 (C-1"), 120.3
(C-6), 114.8 (C-5"), 114.6 (C-2"), 103.1 (C-10), 97.8
(C-6), 93.0 (C-8). ZH AN CHRIRIE", %ethty
W9 it %=

AW 10: WA KR, FHMT T BE AR,
mp 276~277 C. 10%MWi 8- L FE AR L0 A 5T 1
5% AR N B W2 A BT . 'H-NMR (400 MHz,
CD;0D) 6: 8.05 (2H, d, J = 8.0 Hz, H-2', 6'), 6.91
(2H, d, J = 8.0 Hz, H-3', 5'), 6.43 (1H, s, H-8), 6.18
(1H, s, H-6); "“C-NMR (100 MHz, CD;0D) 6: 176.2
(C-4), 164.2 (C-7), 160.9 (C-5), 159.4 (C-4'), 156.6
(C-9), 147.2 (C-2), 135.9 (C-3), 129.9 (C-2', 6'), 122.1
(C-1"), 115.8 (C-3, 5'), 103.4 (C-10), 98.6 (C-6), 93.9
(C-8)o LA b4l 15 SCRIRE 11 1L 2 iy ot — 5,
Sl Amyxt AL R, A 2 R RGP RS 12
O —58, MEEE AW 10 4.

A 11 kK CFREED, ESI-MS m/z: 319
[M-+H]". '"H-NMR (400 MHz, CD;OD) J: 7.31 (2H,
s, H-2', 6'), 6.23 (1H, d, J= 1.7 Hz, H-8), 6.16 (1H, d,
J = 2.1 Hz, H-6); “C-NMR (100 MHz, CD;0D) ¢:
177.7 (C-4), 165.3 (C-7), 163.4 (C-5), 159.2 (C-9),
143.7 (C-3"), 142.1 (C-5"), 136.9 (C-3), 123.5 (C-1"),
108.7 (C-2', 6'), 103.8 (C-10), 99.8 (C-6), 94.1 (C-8).
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DL E e ek s SeA — 80, s s 1
Tt % .

tEY 12: taifs CFED, 2RI
5, FH 5% L REEI A % WA L0 10 R 2R (.
'H-NMR (400 MHz, CsDsN) 6: 3.32 (1H, dd, J = 11.7,
4.8 Hz, H-1), 2.68 (1H, m, H-2a), 2.68 (1H, m, H-2p),
3.97 (1H, dd, J = 10.1, 5.3 Hz, H-3), 4.79 (1H, dd, J =
11.0, 4.1 Hz, H-6), 2.76 (1H, dd, J = 7.6, 4.2 Hz,
H-70), 2.59 (1H, m, H-7B), 2.45 (1H, d, J = 6.8 Hz,
H-9), 2.19 (1H, dd, J = 13.6, 6.0 Hz, H-11a), 1.65
(1H, m, H-11B), 2.79 (1H, m, H-12a), 1.89 (1H, m,
H-12B), 2.52 (1H, d, J = 4.6 Hz, H-13), 6.55 (1H, s,
H-14), 2.82 (1H, d, J = 14.4 Hz, H-15a), 2.36 (1H, d,
J = 14.4 Hz, H-15B), 1.65 (3H, s, H-17), 1.37 (3H, s,
H-18), 1.77 (3H, s, H-19), 1.98 (3H, s, H-20), 6: 6.54
(1H, d, J = 5.9 Hz, 3-OH), 5.20 (1H, d, J = 3.9 Hz,
6-OH), 5.15 (1H, s, 10-OH), 5.27 (1H, s, 5-OH), 7.43
(1H, d, J = 15.6 Hz, 14-OH), 3.79 (1H, s, 16-OH);
BC.NMR (100 MHz, CsDsN) &: 52.3 (C-1), 36.4
(C-2), 83.1 (C-3), 53.0 (C-4), 85.1 (C-5), 74.8 (C-6),
44.9 (C-7), 52.2 (C-8), 57.1 (C-9), 78.8 (C-10), 22.9
(C-11), 27.7 (C-12), 55.9 (C-13), 81.1 (C-14), 62.1
(C-15), 79.8 (C-16), 24.5 (C-17), 23.8 (C-18), 20.3
(C-19), 28.9 (C-20). LA b-%cd 5 Scikapis —s",
WS AW 12 IR AT 1,
e
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