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Chemical constituents of flavonoids in pine needles of Cedrus deodara
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Abstract: Objective To study the chemical constituents of flavonoids in the pine needles of Cedrus deodara. Methods Flavonoids
were isolated and purified from ethyl acetate extract of the pine needles by chromatography on silica gel and Sephadex LH-20. Their
structures were identified on the basis of spectroscopic analysis and chemical evidence. Results Five flavonoids were isolated and
identified as 3',5'-dimethoxymyricetin-3-O-(6"-O-acetyl)-a-D-glucopyranoside (1), myricetin (2), 2R,3R-dihydromyricetin (3),
quercetin (4), and 2R,3R-dihydroquercetin (5). Conclusion Compound 1 is a new compound named as cedrusone A. Compounds
2—S5 are isolated from the pine needles in the plants of Cedrus Trew for the first time.
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12.16 (1H, s, 5-OH), 7.43 (2H, s, H-2', 6"), 6.51 (1H, d,
J=2.0 Hz, H-8), 6.26 (1H, d, J = 2.0 Hz, H-6).
BC.NMR (CD;COCD;, 100 MHz) 6: 176.7 (C-4),
165.2 (C-7), 162.4 (C-5), 157.9 (C-9), 147.1 (C-2),
146.5 (C-3, 5), 137.0 (C-3), 136.5 (C-4"), 122.9 (C-1"),
108.4 (C-2', 6'), 103.5 (C-10), 99.3 (C-6), 94.6 (C-8).
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*1 &4 1H "H-NMR #1 BC-NMR #3& (CD,0D)
Tabel 1 '"H-NMR and *C-NMR data of compound 1 (in CD;0D)

(VA oy (mult, J, Hz) dc (VA= oy (mult, J, Hz) dc (VA= Oy (mult, J, Hz) dc
2 158.4 10 106.3 1" 5.23 (d, 4.0) 104.1
3 135.5 1 121.8 2" 3.42 (m) 75.9
4 179.3 2 7.48 (s) 108.3 3" 3.42 (m) 77.9
5 163.0 3 148.7 4" 3.31 (m) 71.3
6 6.40 (br s) 99.9 4 140.1 5" 3.36 (m) 75.6
7 166.1 5’ 148.7 6" 4.10 (m) 64.1
8 6.18 (brs) 94.8 6 7.48 (s) 108.3 -OCH, 3.90 (s) 57.1
9 158.8 172.5 o 1.79 (s) 20.4

e —C—CH,

DA_E 3 i H0e 5 S iont A — 300, W e s
W) 2 Mg E (myricetin) o

&) 3: B AR (REED, mp 239~241 C;
AR AT S N R P, SR A S T
FAHE; ERIR-BEM I N R BHE, Molish VT, #
Rk TR AL S ) . "H-NMR (CD;COCDs, 400
MHz) &: 11.96 (1H, s, 7-OH), 11.72 (1H, s, 5-OH),
6.63 (2H, s, H-2', 6'), 5.96 (1H, d, J = 2.0 Hz, H-6),
6.00 (1H, d, J = 2.0 Hz, H-8), 4.94 (1H, d, J = 11.2
Hz, H-2), 457 (1H, d, J = 11.2 Hz, H-3). "“C-NMR
(CD;COCDs, 100 MHz) 6: 198.2 (C-4), 168.0 (C-7),
1643 (C-5), 161.8 (C-9), 146.4 (C-3', 5'), 134.3
(C-4), 129.3 (C-1"), 107.8 (C-2', 6"), 101.5 (C-10),
99.3 (C-6), 94.6 (C-8), 84.8 (C-2), 73.4 (C-3). LA Lk
B Sk IR A ST, B E S 3 N
2R3R- A MHF2E (2R,3R-dihydromyricetin).

WEY) 4: HIEEHAKR, mp 308~310 C; —
ALK S N S, sk S S A
Js FRIR-BERY O R BHYE, Molish S WP, $ER
WA . "H-NMR (CD;COCD;, 400 MHz)
5:12.17 (1H, s, 5-OH), 7.84 (1H, s, H-2"), 7.71 (1H, d,
J = 8.0 Hz, H-6"), 7.01 (1H, d, J = 8.0 Hz, H-5"), 6.54
(1H, br s, H-8), 6.28 (1H, br s, H-6). "*C-NMR
(CD;COCD3, 100 MHz) 6: 175.6 (C-4), 164.1 (C-7),
160.4 (C-5), 156.9 (C-9), 147.4 (C-4"), 146.0 (C-2),
144.9 (C-3), 135.8 (C-3), 122.9 (C-1"), 120.6 (C-6"),
115.3 (C-2'), 114.9 (C-5'), 102.5 (C-10), 98.3 (C-6),
93.6 (C-8)+ LA il i Hfis 15 S ik oo i ik A — 551,
T e E ) 4 i % (quercetin).

EY S: HEERAR, mp 224~225 C; —
SRR A S N R E, SR S S A

BEs ERPR-BERY N SEBHE, Molish B 2B, 42
R K A K4S . "H-NMR (CD;COCD;, 400
MHz) 6: 11.95 (1H, s, 7-OH) 11.71 (1H, s, 5-OH),
7.08 (1H, s, H-2), 6.93 (1H, d, J = 8.0 Hz, H-6'), 6.88
(1H, d, J = 8.0 Hz, H-5"), 6.00 (1H, br s, H-8), 5.96
(1H, br s, H-6), 5.02 (1H, d, J = 12.0 Hz, H-2), 4.60
(1H, d, J = 12.0 Hz, H-3). >C-NMR (CD;COCD3, 100
MHz) &: 197.3 (C-4), 166.9 (C-7), 164.1 (C-5), 163.3
(C-9), 145.7 (C-4"), 144.8 (C-3'), 128.9 (C-1"), 120.0
(C-6"), 115.0 (C-2), 114.9 (C-5"), 100.7 (C-10), 96.2
(C-6), 95.2 (C-8), 83.6 (C-2), 72.3 (C-3). LA L ikiti%k
P55 SRR A 5, MO LA 5 Ol 2R 3R-
AM 2% (2R,3R-dihydroquercetin) .
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