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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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Fig. 1 Structures of compounds 1—5
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Varian INOVA—400MHz ¥ LHR1C (TMS
br, SEETCH 223 7]), Brucker Daltonics APEX II
JEAY (2 Varian A#]), ZF—20D WiHi L4
B (RSO THAXES A BRUTAE A W] D, BSZ—40
A Bl BCRA CEIFP PG AT AR D o i SRA it
Ji: Sephadex LH-20 (Pharmacia A 7]), /200 HIkE
JE GFsq FECOTEFIEERS (100~200 H  200~300 H)
K0T B LT . BT HRR Ak e Hr 4l
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IR 3 ¥ (24 24 1 h), S IFRPUR Ik k4,
RENRE 700 go KR E B A HCT KT, ARIRHA
k. ST BEIR CERANE T REARL, 193195 H M
W), BEIR CBEAHY) (105 @) LAk Aoy
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155 23 M. Wiy 8 LerER X Sephadex LH-20 #:
ok d— oA, Ak 3B EY) 4 (259 mg). 5
(16.9 mg). it 12 ATt ) Sephadex LH-20
FEO IS B a3 G 1 (9.8 mg). 2 (105

mg). 3 (50.8 mg).
3 GH%xE

B 1 IR R, =SR-S
NS FAME, SORCEY S AR ShIR-BEk RV
AT, Molish SN S FAYE, o A sl 12840 &
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13. C-NMR (CD;OD, 100 MHz) i# 6 179.3, 158.8,
135.5 KU ZAL & W) HEEEE 3-O0-FEF 54k &4,
MR 3 AERER, 2 AR K
fii# 6 9.2°), 454 DEPT (CD;OD, 100 MHz) 1t
] 599.9,94.8 4 5,7- 5L 6. 8 ALikfE T,
5104.1,77.9,75.9, 75.6, 71.3, 64.1 KRG HEI1E 5
'H-NMR (CD;OD, 400 MHz) i 5 5.23 (1H, d, J =
4.0 Hz) AR 1AL, RYEE RN o-D
Fyii. 6 6.40 (1H, brs), 6.18 (1H, brs) A%l 6. 8
PR A5 S 0 7.43 (2H, s) NHH 2'. 605 115
5, RPIALEY B S 37,475 - = A BRI ; 45
4 '"H-NMR. “C-NMR. DEPT i{ 6 3.90 (6H, s). 1.79
(3H, s) M6 172.5,57.1,20.4, BSR4 2
o3 AR — 2> 1 ORI 7 HMBC i,
5524 (1H, d, J=4.0 Hz, H-1") 5 6 135.5(C-3) &
FHOGUE, 5 A AR 2 LRSI 3 A5 6 3.90
(6H, s, -CHs) 5 0 148.7 (C-3', 5") I, i A FH
FILIEFEAWIN 3", 5" 64.10 2H, m, H-6") 5
0 172.5 A AR, LI LBEREEAL B WI 6747
I — DR SE T I B IS5k, et &9 1
A, W35 - AR -3-0-(6"-0-&
PR3 )-a-D- L IR 41 26 8 [37,5'-dimethoxymyricetin-
3-0-(6"-0-acetyl)-a-D-glucopyranoside], iy % 4 F k2
fii A (cedrusone A). &% 1 1 'H-NMR #i
PC-NMR $o# W& 1.

a2 HEEHA, mp 256~258 C; —
SRR B S N B E, St SIS A Ty
Ky ERER-PERY OV S FHYE, Molish e N BIPE, $ER
AL S . "TH-NMR (CD3COCDs3, 400 MHz) 6:
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 1# "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) oc
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) 713
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,4 3.90 (s) 57.1
9 158.8 172.5 o 1.79 (s) 20.4

¢ —C—CH,

DA_E 3 i R0 5 SCiont A — 300, W e A
)2 Mg E (myricetin) o

&) 3: s AR (REE, mp 239~241 C;
AR AT SO R R, SRR A S
FREL; ERER-BENY SN S PHTE, Molish KN FHTE, 42
R R 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), 4.57 (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_L¥¥
B 5 SCk IR A — ST, W E S 3 N
2R3R- A MHF2E (2R,3R-dihydromyricetin) .

WEY) 4: HRIEHAK, mp 308~310 C; —
SAER-BR AL AT S N S E T, sk S S A
B ERPR-BENY N EFHTE, Molish BB, #R
W EEEAAY . "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 il A4 15 SC ik oo i ik A — (1™,
s e AL E ) 4 i 3 (quercetin).

EY S: HIEERAR, mp 224~225 C; —
SRR AT S N S P, SR S S A

By FRIR-BERY SN 2 PHTE, Molish [ BAPE, 42
R KT B 24 S . "H-NMR (CD;COCDs;, 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;COCDs, 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 Ly itE%
P55 SRR R A 5, MO LA 5 Ol 2R 3R-
— &Mt % (2R,3R-dihydroquercetin) .
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