¢ %% Chinese Traditional and Herbal Drugs 3£ 42 % 25 10 81 2011 4510 A *1921

ERHERER CERRRAL L ZE R TR

WEE D, mRET, 2 o4 AR R
1. 2ZMRZZ%0E, Hol 20 730030
2. HINBE2BETITBE, HIN =0 730050

W2 ok 2, LARIR

W E:. BB WFREH Cedrus deodara Fa5TEETR LIERFEAL AL 5y . Fo3% RN Sephadex LH-20. SRMEIGEFE (4,
WIS Ay BT o BRI AliAk, AR LR A T SRR S A . R TR 95% LRSI (K IR £ G
REWGTAL B E) 12 MEEY), 208 A ER-3-0-B-D-HA T (1. 3, 4- " REIEME-3-0-B-D-A P (2D,
SERZER-3-0-B-D-HA (3D I1ZW-3-0-B-D-H A B (4). 11Z51-3-0-(6"-0-E-F BLEEIE)-B-D- 405 (5). iz
153-3-0-(6"-O-E- AR B IE)-B-D-ML i A 20 85 TF (60 Sx22BbiF (7). THA 2 (8). INZsWy (9). ZERRR (10D, ZEHR | e (1),

FLZRER (12). 458 BRAAW 100 12 45, HA 10 MEA W RONZ B A b 4> 345 81
KR FAAAEN HAE; WME-3-0-B-D-EAH: FRAER-3-0-B-D-HAW; (W48 -3-0-B-D-# A&

PESES: R284.1 XERARERD: A

EHS: 0253 -2670(2011)10 - 1921 - 04

Chemical constituents of ethyl acetate fraction from pine needles

of Cedrus deodara

LIU Dong-yan' 2, SHI Xiao-feng®, LI Chong', WANG Dong-dong" *, FAN Bin’, SHEN Wei’, MA Qu-huan’
1. School of Pharmacy, Lanzhou University, Lanzhou 730030, China

2. Gansu Academy of Medical Science, Lanzhou 730050, China

Key words: pine needles of Cedrus deodara (Roxb.) G. Don; cedrin; myricetin-3-O-B-D-glucopyranoside; isorhamnetin-3-O-§3-D-

glucopyranoside; kaempferol-3-O-3-D-glucopyranoside

EFr Cedrus deodara (Roxb.) G. Don J&fAE}
(Pianaceae) Y EINE  (Cedrus Trew) BIFPIZ
FRy XRRESRHETR. S SRME. Fid. %8
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Varian Inova—400 MHz #Z 3L (TMS A
br, FE P22 H]); Brucker Daltonics Apex 11
SRR (36 Varian AF]); R—200 B el 725 K4
(¥t Biichi A %]); BHZ-D (IID) 7EH/KRE SR
(DL T AR A PR 2w D5 ZF—20D I A5 4h
B ORI DTAE 2 v D s BSZ—40
BB CRA C R P AR s i SN
%Ei Sephadex LH-20 (Pharmacia /A ) )2 (A1
T GFasan AALIE AR (100~200. 200~300 H )
YT SR T e BT RS il

TRAAEE 2008 4F 6 IR A ZIMHHX, &
T B 2 B E ST B AT AR L5 08 4 O S A R
Y EFS Cedrus deodara (Roxb.) G. Don [FEF I
2 RES5HE

TR T RARA L 5.5 kg, [T 14 55 95% L1
ARSI 3 Y0 (24 24 1 h), B IFRBORIFE K
a4, 19ENRE 700 g. FHREBAESECTKT, K
DA S BATR S RNE T BEAEE, £33
FEW) . BERR CBEAEEY) (105 @) LerE oAt (i 43
B, A E-HEE (36 1 1~0: 100) B,
23] 23 M. WAy 8 LHEMR. Sephadex LH-20
FE ik dE—0 o 8. itk RMEY 9 (6.1 mg).
12 (0.89 g). WM 12 Lk, EEi%. Sephadex
LH-20 #F it —0 08, Ak B 2H0EY 2 (274
mg). 3 (32.1mg). 4 (159 mg). 6 (17.6 mg). 8
(10.8 mg). ihr 15~18 LrERFIE> 5, b
HEY 10(2.96 g), FIHRAAENZ . Sephadex LH-20
HEEEEE— D 3. A3 B A% 1 (25.4 mg).
5 (30.3mg). 7 (18.1 mg). 11 (13.6 mg)-
3 GExE

A1 EORA, =SB
A, RN AT IR BRI N R
BHPE, Molish [ M FHAE, $&75 0SB K40 59
'H-NMR (DMSO-ds, 600 MHz) d: 12.65 (1H, s,
5-OH), 7.19 (2H, d, J = 1.8 Hz, H-2', 6'), 6.36 (1H, d,
J=1.8 Hz, H-8), 6.18 (1H, d, J = 1.8 Hz, H-6), 5.45
(1H, d, J = 7.8 Hz, H-1"); “C-NMR (DMSO-ds, 150
MHz) &: 155.7 (C-2), 133.7 (C-3), 176.9 (C-4), 160.7
(C-5), 98.1 (C-6), 163.6 (C-7), 92.9 (C-8), 155.8
(C-9), 103.5 (C-10), 119.6 (C-1"), 108.1 (C-2"), 144.9
(C-3), 136.2 (C-4"), 144.9 (C-5"), 108.1 (C-6"), 100.4
(C-1"), 73.4 (C-2"), 76.1 (C-3"), 69.5 (C-4"), 77.2

(C-5"), 60.6 (C-6")o %15 SCHkoxt LA 5,
WS A 1 JI Wit 22-3-0-B-D-Hi A i AF -
A 2. BOMAR, = SALER- R B0 S N
R, $OREETmIRAL: HRIR-ER N
FHPE, Molish M HYE, 487k 3BT 2L E 1
'H-NMR (DMSO-ds, 600 MHz) &: 12.59 (1H, s,
5-OH), 7.50 (1H, d, J= 1.8 Hz, H-2"), 7.08 (1H, d, J =
1.8 Hz, H-6'), 6. 39 (1H, d, J = 1.8 Hz, H-8), 6. 18
(1H, d, J= 1.8 Hz, H-6), 5.58 (1H, d, J = 7.8 Hz, H-1"),
3.82 (3H, s, -OCH;), 3.74 (3H, s, -OCH3); "*C-NMR
(DMSO-ds, 150 MHz) &: 155.7 (C-2), 133.7 (C-3),
177.5 (C-4), 161.3 (C-5), 99.1 (C-6), 165.2 C-7), 93.8
(C-8), 156.6 (C-9), 103.9 (C-10), 125.4 (C-1'), 109.6
(C-2)), 150.4 (C-3), 152.6 (C-4), 138.6 (C-5'), 105.6
(C-6"), 100.7 (C-1"), 74.3 (C-2"), 76.5 (C-3"), 69.8
(C-4"), 77.5 (C-5"), 60.6 (C-6"), 60.1 (-OCHj), 56.0
(-OCHs). Hdi 5 SCakn A 57, ety
W24 3, 4- A 3R -3-0-B-D-H %K1 -
WA 3: TR, =HALER-BE LT S Y
BV, oY S AL RPNV B
FHPE, Molish s FHYE, $&75 4 S 510 54
'H-NMR (DMSO-ds, 600 MHz) &: 12.62 (1H, s,
5-OH), 7.94 (1H, d, J = 1.8 Hz, H-2'), 7.48 (1H, dd,
J=1.8, 8.0 Hz, H-6'), 6.90 (1H, d, J = 8.0 Hz, H-2'),
6.42 (1H, d, J= 1.8 Hz, H-8), 6.20 (1H, d, /= 1.8 Hz,
H-6), 5.56 (1H, d, J = 7.8 Hz, H-1"), 3.83 (3H, s,
-OCH3): "*C-NMR (DMSO-ds, 150 MHz) 6: 156.3
(C-2), 133.0 (C-3), 177.5 (C-4), 161.3 (C-5), 98.8
(C-6), 164.4 (C-7), 93.7 (C-8), 156.5 (C-9), 104.0
(C-10), 121.1 (C-1), 115.3 (C-2'), 149.5 (C-3"), 145.0
(C-4'), 113.5 (C-5"), 122.1 (C-6"), 100.8 (C-1"), 74.4
(C-2"), 76.5 (C-3"), 69.9 (C-4"), 77.5 (C-5"), 60.6
(C-6"), 55.7 ((OCH3). ¥ 5 Scihont A — 7,
WO EE Y 3 7 3R -3-0-B-D-H A 1
WA 4: BOMAR, = HALER-BRFAL B0 5 N
SN, ORI S AR SRR RN
FAYE, Molish S NHPE, $278 K Bl H -4 & 4
'H-NMR (DMSO-ds, 600 MHz) &: 12.60 (1H, s,
5-OH), 8.03 (1H, dd, J = 1.8, 8.0 Hz, H-2', 6'), 6.86
(1H, dd, J= 1.8, 8.0 Hz, H-3',5"), 6. 42 (1H, d, J= 1.8
Hz, H-8), 6. 19 (1H, d, J = 1.8 Hz, H-6), 5.44 (1H, d,
J=7.8 Hz, H-1"); *C-NMR (DMSO-ds, 150 MHz) &
156.2 (C-2), 133.2 (C-3), 177.5 (C-4), 161.2 (C-5),
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98.7 (C-6), 164.3 (C-7), 93.7 (C-8), 156.4 (C-9), 104.0
(C-10), 120.9 (C-1"), 130.9 (C-2"), 115.1 (C-3"), 160.0
(C-4"), 115.1 (C-5'), 130.9 (C-6"), 100.9 (C-1"), 74.2
(C-2"), 76.4 (C-3"), 69.9 (C-4"), 77.5 (C-5"), 60.8
(C-6")o et 5 SCHRA LA — 3, Mzt &
4 Jy 1251 -3-0-B-D-F 2 B

WEY 5: FEOMAK, =EA-EFIE N
R, SR AW AP R R
FHPE, Molish KM BHYE, 38 0 skl R E1.
'H-NMR (DMSO-ds, 600 MHz) &: 12.61 (1H, s,
5-OH), 7.52 (1H, dd, J = 1.8, 8.0 Hz, H-2, 6'), 6.78
(1H, dd, J = 1.8, 8.0 Hz, H-3", 5), 6. 34 (1H, d, J = 1.8
Hz, H-8), 6. 14 (1H, d, J = 1.8 Hz, H-6), 7. 37 (1H, d,
J=1.8Hz, H-2"),7.34 (1H, dd, J = 1.8, 8.0 Hz, H-6""),
6.84 (1H, d, J = 8.0 Hz, H-5"), 7.30 (1H, d, J = 16.2
Hz, H+y"), 6.11 (1H, d, J = 16.2 Hz, H-B""), 5.48 (1H,
d, J = 7.8 Hz, H-1"), 3.82 3H, s, -OCH;); "“C-NMR
(DMSO-ds, 150 MHz) 6: 155.8 (C-2), 132.6 (C-3),
176.9 (C-4), 160.7 (C-5), 98.2 (C-6), 163.7 (C-7), 93.0
(C-8), 155.8 (C-9), 103.3 (C-10), 121.0 (C-1"), 129.7
(C- 2/, 6), 1153 (C-3', 5"), 159.3 (C-4'), 100.2 (C-1"),
73.4 (C-2"), 73.8 (C-3"), 69.4 (C-4"), 75.8 (C-5"), 62.6
(C-6"), 165.7 (C-o'), 114.1 (C-B"), 144.1 (Cy"),
124.5 (C-1"), 113.2 (C-2"), 148.0 (C-3"), 144.3
(C-4""), 115.7 (C-5""), 120.6 (C-6""), 55.2 (-OCHs). %
355 SR HEE A — 50, e e A 5 0 1 LS -
3-0~(6"-O-E-Bi BRI )-B-D- i i 200 1

&Y 6: BEOKA, =G AR S
SPHYE, FORML AW SR EhIR-BR N
FHPE, Molish KM BHYE, $ER 0SB &4
'H-NMR (CD;OD, 400 MHz) J: 7.94 (1H, d, J = 8.0
Hz, H-2', 6'), 6.77 (1H, d, J = 8.0 Hz, H-3, 5'), 6. 25
(1H, br s, H-8), 6. 09 (1H, br s, H-6), 7. 47 (2H, d, J =
8.0 Hz, H-2", 6"), 6.78 (2H, d, J = 8.0 Hz, H-3"", 5"),
747 (1H, d, J = 16.0 Hz, H-y""), 6.04 (1H, d, J = 16.0
Hz, H-p"), 5.21 (1H, d, J = 7.8 Hz, H-1"); "“C-NMR
(CD;0D, 100 MHz) &: 159.3 (C-2), 135.2 (C-3), 179.3
(C-4), 162.9 (C-5), 99.9 (C-6), 165.9 (C-7), 94.8 (C-8),
158.3 (C-9), 105.6 (C-10), 122.7 (C-1"), 131.0 (C-2',
6'), 116.0 (C-3', 5", 161.1 (C-4"), 103.9 (C-1"), 75.7
(C-2"), 75.7 (C-3"), 71.7 (C-4"), 78.0 (C-5"), 64.3
(C-6"), 168.9 (C-a'"), 114.7 (C-B"), 146.5 (C-y""),
127.1 (C-1"), 131.1 (C-2", 6", 116.8 (C-3"", 5"),

161.5 (C-4"")o Kdfi 15 SChRAT HEIEA — 5510, i e
&Y 6 JiliZ5W-3-0-(6"-0-E- P H: B 55 )-B-D-flt
R 7] 2 B T

WA T: HRIEOMAK, =S R-RFA R
N, SR EY T AR, B V.
SBHE, Molish J b FHAE, $&75 0 B R 25054
'H-NMR (CD;OD, 400 MHz) §: 7.70 (1H, s, H-2'),
7.56 (1H, d, J = 8.0 Hz, H-6"), 6.86 (1H, d, J = 8.0 Hz,
H-5), 6. 36 (1H, br s, H-8), 6. 18 (1H, br s, H- 6), 5.38
(1H, d, J = 8.0 Hz, H-1"); "C-NMR (CD;OH, 100
MHz) 6: 179.4 (C-4), 165.9 (C-7), 163.0 (C-5), 159.0
(C-2), 158.3 (C-9), 149.8 (C-4'), 145.9 (C-3"), 135.5
(C-3), 121.9 (C-1), 123.1 (C-6'), 116.7 (C-2'), 116.0
(C-5"), 105.6 (C-10), 103.8 (C-1"), 99.9 (C-6), 94.7
(C-8), 78.1 (C-5"), 75.7 (C-3"), 75.5 (C-2"), 71.2
(C-4"), 62.5 (C-6"). Ktk 15 SCikxd ek A — 5,
WG T T e 2 Bk

W) 8: sk, =SBk EAL N R N
R, SR EYI AR RPN OV
FH4E:, Molish SR [P, 4271 A TR0 &4
'H-NMR (CD;COCD;, 400 MHz) ¢6: 11.96 (1H, s,
5-OH), 6.64 (2H, s, H-2', 6'), 1.97 (3H, s, 6-CH3),
6.01 (1H, br s, H-8), 4.92 (1H, d, J = 11.2 Hz, H-2),
455 (1H, d, J = 112 Hz, H-3); “C-NMR (CD;COCDj3,
100 MHz) &: 198.3 (C-4), 165.7 (C-7), 165.2 (C-5),
162.3 (C-9), 146.4 (C-3', 5", 134.3 (C-4"), 129.3
(C-1'), 107.8 (C-2, 6'), 101.7 (C-10), 95.5 (C-8), 84.8
(C-2), 73.5 (C-3), 7.2 (C-6) H¥i 15 SOk ot} g F A —
H, WA 8 WEE.

WA 9: RBEOMAR, =SB
N RRAPE, SRR WS A IR SRR RN,
ERHME, Molish e N FIPE, $&7- 0 BRI .
LA 2, 1E 3 FARI RS RIT, W
JEAT S A, EIRA AN R, W e
W& 9 kil 2

AW 10: R AR A CRREE-— S50,
FAMT (254 nm) FEIREETNG, 10% HaSOs-
EtOH WM Z{5, 'H-NMR (CD;OD, 300 MHz) o:
2.21 (1H, m, H-6b), 2.72 (1H, m, H-6a), 3.69 (1H, m,
H-5), 4.01 (1H, m, H-4), 4.39 (1H, m, H-3), 6.82 (1H,
m, H-2); "“C-NMR (CD;OD, 75 MHz) 6: 30.3 (C-6),
65.9 (C-5), 67.0 (C-4), 71.4 (C-3), 129.3 (C-1), 137.4
(C-2), 168.7 (C=0). ¥¥fi 5 SChkAT LA — 552,
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TS B EY) 10 HFEHTR

AW 11 EBORDIR S A4 CFEE- — S0 50,
KAMT (254 nm) FEIREEDIE, 10% HaSO4-
EtOH @40 {a. 'H-NMR (CD;OD, 300 MHz) 6:
1.32 (9H, s, -CHz), 2.31 (1H, m, H-6b), 2.52 (1H, m,
H-6a), 3.93 (1H, m, H-5), 4.12 (1H, m, H-4), 4.73
(1H, m, H-3), 6.80 (1H, m, H-2); "*C-NMR (CD;O0D,
75 MHz) 8: 26.2 (CHs), 28.3 (CH3), 30.3 (CH3), 29.8
(C-6), 68.2 (C-5), 72.9 (C-4), 77.9 (C-3), 129.6 (C-1),
135.3 (C-2), 166.9 (C=0), 108.7 (C-7). LL_Fykit¥
WEHAED 10 X, 2T —ANRT G S0, %)
YA 1 SRR TS

AW 12: AtERY CPE-Z& TR, =&
ARSI S S B, s S S R i
'H-NMR (CDODs, 600 MHz) 6: 6.79 (1H, d, J = 8.4
Hz, H-5), 7.42 (1H, dd, J = 8.4, 1.6 Hz, H-6), 7.44 (1H,
d, J = 1.6 Hz, H-2); "“C-NMR (CDODs, 150 MHz) ¢:
115.8 (C-5), 117.7 (C-2), 123.0 (C-1), 123.9 (C-6),
146.0 (C-3), 151.5 (C-4), 170.3 (C-7). %Kiz 5 Sk x}
MR 5, s e A A 12 O JEULARIR -
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