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TEN (4R FE-3- A LR IE)-2-[47-(3- TN BESE)-2"- A 2R AL -1, 3-TH . (1D, (7S, 8R)-9, 9'- 233, 3'- 4 JE-7, 8-
TR TR - 1A B AR G 25-4-0-B-D-FHETF (2). (7R, 8R)-3', 9, 9'-=FF-3- 4 HE-7, 8- IR FFIRIR-1/- A BB A
JIE & -4-0-0-L- R AHELF (3). (6R, 9R)-6-F:%E 3-0x0-0-ionol-9-O-B-D-glucopyranoside (4). (6R, 9R)-3-oxo-o-ionol-9-O-p-
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Chemical constituents in n-butanol extract from pine needles of Cedrus deodara
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Abstract: Objective To investigate the chemical constituents in the n-butanol extract of pine needles of Cedrus deodara. Methods
Chemical constituents were separated and purified by silica gel and Sephadex LH-20 chromatography column. The structures were
elucidated on the basis of physicochemical properties and spectral data ('H-NMR, *C-NMR, and DEPT). Results The compounds
were identified as 1-(4’-hydroxy-3’-methoxyphenyl)-2-[4"-(3-hydroxypropyl)-2"-methoxyphenoxy]-1, 3-propanediol (1), (7S, 8R)-9,
9'-dihydroxy-3, 3'-dimethoxy-7, 8-dihydro-benzofuran-1'-propanol base neolignan-4-O-B-D-glucoside (2), (7R, 8R)-3', 9, 9'-
trihydroxy-3-methoxy-7, 8-dihydro-benzofuran-1"-propanol base neolignans-9-O-a-L-rhamnoside (3), (6R, 9R)-6-hydroxy-3-oxo-a-
ionol-9-O-B-D-glucopyranoside (4), (6R, 9R)-3-0x0-0-i0nol-9-O-B-D-glucopyranoside (5), shikimic acid butyl ester (6), quinic acid
butyl ester (7), (65, 9R)-6-hydroxy-3-oxo-a-ionol-9-O-f-D-glucopyranoside (8), 5-p-trans-coumaroylguinic acid (9), and (£)-1-O-p-
coumaroyl-a-D-glucopyranoside (10). Conclusion Compounds 1—7 are isolated from C. Trew for the first time.

Key words: pine needles of Cedrus deodara; n-butanol extract; 1-(4’-hydroxy-3'-methoxyphenyl)-2-[4"-(3-hydroxypropyl)-2"-
methoxyphenoxy]-1, 3-propanediol; (7R, 8R)-9, 9'-dihydroxy-3, 3'-dimethoxy-7, 8-dihydro-benzofuran-1'-propanol base neolignan-4-
O-B-D-glucoside; shikimic acid butyl ester
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R AR TR ST IE T B AU RO AL 27 13 HEA T R
GEWEIT, ARSI E N MM 95% L TESRIY)
WAL T B AU EAT 1A B3 B 23 BRI ERALE )
Ay BATE) 10 MEEH, 73 % E H 1-(4-F2 K- 3'-
FHAUE R )-2-[47-(3- N AR )-27- R AR R -1, 3-
W = B [1-(4'-hydroxy-3'-methoxyphenyl)-2-[4"-(3-
hydroxypropyl)-2"-methoxyphenoxy]-1, 3-propanediol,
1], (7S, 8R)-9, 9'- " ¥23k-3 3= T HISJE-7, 8- 5K
IR -17- P I 5 8T K I 3 -4-O0-B-D-Hi i 1 [(7S,
8R)-9, 9'-dihydroxy-3, 3'-dimethoxy-7, 8-dihydro-
benzofuran-1'-propanol  base neolignan-4-O-B-D-
glucoside, 2] (7R, 8R)-3', 9, 9'- = F2 FE-3-F4 JL-7, 8-
TR IR -1 P I RS AR IR 3R -4-0-0-L- IR AR
1 [(7R, 8R)-3', 9, 9'-trihydroxy-3-methoxy-7, 8-
dihydro-benzofuran-1'-propanol base neolignans-9-O-
a-L-rhamnoside;, 3]+ (6R, 9R)-6-F13E-3-0x0-a-ionol-9-
O-B-D-glucopyranoside (4). (6R, 9R)-3-ox0-a-ionol-
9-0-B-D-glucopyranoside ( 5) . ¥ & [ 1E T g
(shikimic acid butyl ester, 6)+ 2= T*HZ1E T I8 (quinic
acid butyl ester, 7). (6S, 9R)-6-hydroxy-3-oxo-o-
ionol-9-0-B-D-glucopyranoside ( 8 ) . 5-p-trans-
coumaroylguinic acid (9). (E)-1-O-%] 7 . [t 5-a-D-
me e F % B [(B)-1-O-p-coumaroyl-o-D-
glucopyranoside, 10]. Hr, (L& 1~7 K E KN
A B R
1 XE5HH

METILER FP2—62 & il 4% (Fii 1 Mettler
/A+]); Varian NOVA 400 MHz # R EHRAX (£ FC
2N F]D s VGZAB-HS U (S VG A F]D;
R—200 BUjie#t 78 RAL (it BUCHI A +)); BHZ—D
(D AR E AR (R FHELEHRAFD;
FE{O, 138 75 7] Diaion HP-20. Toyope-arl HW-40 ( |
A= ZFAN A D) L SR OBE BE IR Sephadex LH-20
(Pharmacia A )); )2 (008 S GFosss FEAE
JHRERZ (100~200 H .\ 200~300 H) ¥4 7 it
L) 7= e TR R 23 B 2

TRMAEET 2012 4F 6 IR B HIR A =M, &
HN A B 2E R AT BT AR LA T 01 A KA R RE
TV NI SR B TR Cedrus deodara
(Roxb.) G. Don. £l
2 RBSSH

T S AARAEL 5.5 kg, I 14 551K 95% &
S l, PRI 2 3025 Pl ik 4 19 21 SO 700 g

YR B B K, R A . SR
FEIR 06 IE T AT 20 K 1E T B AR R 3t
TR YE, HENE T AR TRE (120 g).
B IE TR TRE (120 2) Tk, il
KALR B4 g Diaion HP-20 ¥, 4K 10%. 20%.
30%-~ 40%- 50%- 95% M EEEATUENL . i Diaion
FEM) 20% T EE (10.36 g). 30%HIEE (6.58 g) VLA
8 443 iH ik Toyopearl HW-40 Fll Sephadex LH-20
R, DL S - A R R G0 R o s ik,
M EARAEY 1 (10 mg). 2 (31.8 mg). 3
(121.55 mg)~ 4 (26 mg)+ 5 (12 mg). 6 (72.4 mg).
7 (137 mg). 8 (20 mg)~ 9 (13 mg). 10 (15 mg).
3 HM%E

ED 1: KAGTEEMAR (HED. EIMT
(254 nm) NHZOG, REERORA, 10%mK-4
WA (0, b =GR R Y 5 £, 2
TREE Y S AR, ESI-MS 45 HMES TR T
I m/z 401 [M+Na]". 'H-NMR (400 MHz, CD;0D)
5:7.01 (1H, d, J = 4.8 Hz, H-2"), 6.97 (1H, d, J = 8.4
Hz, H-5), 6.84 (1H, dd, J = 8.4, 6.6 Hz, H-6"), 6.81
(1H, d, J = 6.6 Hz, H-5"), 6.77 (1H, d, J = 1.2 Hz,
H-3"), 6.66 (1H, dd, J = 7.8, 9.0 Hz, H-6"), 3.81 (3H,
d, J = 3.6 Hz, H-3'), 3.77 (3H, d, J = 9.6 Hz, H-2"),
1.78 (2H, m, H-8"), 2.59 (2H, t, J = 6.6 Hz, H-9"),
3.54 (2H, t, J = 6.6 Hz, H-7"), 4.28 (1H, m, H-2), 4.87
(1H, d, J = 6.0 Hz, H-1), 3.55 (1H, dd, J = 6.6, 18.0
Hz, H-3); C-NMR (100 MHz, CD;OD) ¢: 151.9
(C-4"), 147.2 (C-3"), 138.2 (C-1"), 121.0 (C-6'), 120.8
(C-5", 111.8 (C-2"), 151.7 (C-1"), 147.0 (C-2"), 138.1
(C-4"), 121.8 (C-6"), 119.6 (C-3"), 114.0 (C-5"), 86.6
(C-2), 74.1 (C-1), 62.2 (C-3), 61.9 (C-9"), 35.5 (C-7"),
32.7 (C-8"), 56.5 (-OCHj3), 56.5 (-OCH3). LA L %i#5 5
SCHRIRIEIEA -, WA 1 1@
B -3 AR B IR AR )-2-[47-(3- A T ik )-27- TP A B R
-1, 3-8 %

G 2: KAGBTLEEHR A (HED. EIMT
(254 nm) FHZOL, SFRABEL, 10%R- L5
WYL, ESI-MS 45 HHHES> T3 106 m/z: 522 M+
Na]". "H-NMR (400 MHz, CD;OD) d: 7.17 (1H, brs,
H-6'), 7.15 (1H, brs, H-2"), 7.58 (1H, d, J = 9.0 Hz,
H-2), 7.37 (1H, dd, J = 1.8, 7.8 Hz, H-6), 7.36 (1H, d,
J = 1.8 Hz, H-5), "C-NMR (100 MHz, CD;0D) &:
102.5 (C-1"), 78.0 (C-5"), 77.6 (C-3"), 74.7 (C-2"),
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71.2 (C-4"), 62.4 (C-6"), 88.4 (C-7), 64.9 (C-9), 62.2
(C-9"), 49.8 (C-8), 35.6 (C-7)), 32.8 (C-8'), 56.7
(-OCH3), 55.4 (-OCHj), 150.7 (C-4), 147.4 (C-3),
137.0 (C-1), 111.1 (C-2), 114.0 (C-5), 117.8 (C-6),
147.3 (C-4"), 145.1 (C-3"), 138.1 (C-5), 129.5 (C-1"),
119.4 (C-6"), 117.8 (C-2")o LA Hidi 15 SCliki i FEA
— g2, S 2 (7S, 8R)-9, 9'- T FRHE-3,
31- T HVAEIE-T, 8- AR I - 1 - AR T AR 3R -
4-O-B-D-Fi BT

WEY 3: KABTLEERAR (FED. KIMT
(254 nm) FHZOL, WERBOAKL, 10%MR-4
BER R, 5 =SS EEL ROV s, 41
INZAE WS W FEIE . % R (ESI-MS) %4
HHESY T B T m/z: 515 [M+Na]™. 'H-NMR (400
MHz, CD;0D) ¢: 7.06 (1H, d, J = 1.8 Hz, H-2), 6.93
(1H, dd, J = 6.6, 1.8 Hz, H-6), 6.59 (1H, d, J = 11.8
Hz, H-5), 5.50 (1H, d, J = 6.0 Hz, H-7); "“C-NMR
(100 MHz, CDs0D) 6: 65.2 (C-9), 62.3 (C-9'), 56.5
(C-8), 35.8 (C-8"), 32.7 (C-7"), 55.9 (-OCH3), 101.4
(C-1"), 70.8 (C-2"), 72.2 (C-3"), 73.8 (C-4"), 72.0
(C-5"), 17.9 (C-6"), 152.1 (C-3), 146.4 (C-4), 139.1
(C-1), 119.6 (C-5), 119.1 (C-6), 111.2 (C-2), 146.4
(C-3"), 141.9 (C-4"), 136.9 (C-5"), 129.5 (C-1"), 117.1
(C-6'), 116.7 (C-2")0 LA -t 55 Scikdiig s A 55,
S ECAEY 34 (TR, 8R)-3, 9, 9-=F4KE-3-HI4
$6-7, 8- AR I IRIR -1'- T4 i L B AR I 32 -4-0-0-L-
B2

WA 4: REETE AR (HED. ERHMT
(254 nm) FHRN, BRGSO, 10%MER- 25
SRS, ESI-MS 25 HHES 3116 m/z: 409 [M+
Na]".'H-NMR (400 MHz, CD;0D) 6: 5.86 (1H, q, J =
2.4 Hz, H-4), 5.86 (1H, dd, J = 7.8, 12.6 Hz, H-7),
5.85 (1H, dd, J = 1.8, 12.6 Hz, H-8), 4.42 (1H, qdd,
J=9.6, 18, 7.8 Hz, H-9), 3.85 (1H, dd, J = 3.3, 17.5
Hz, H-6'), 3.62 (1H, dd, J = 8.2, 17.5 Hz, H-6'), 2.52
(1H, d, J = 25.5 Hz, H-2a), 2.16 (1H, dd, J = 1.1, 25.5
Hz, H-2b), 434 (1H, d, J = 6.5 Hz, H-1"), 3.23 (1H, t,
J =142 Hz, H-4'), 3.16 (1H, dd, J = 11.7, 13.8 Hz,
H-2'), 1.92 (1H, d, J = 2.0 Hz, H-13), 1.29 (1H, d, J =
9.6 Hz, H-10), 1.03 (1H, s, H-12), 1.02 (1H, s, H-11);
BC-NMR (100 MHz, CD;0D) &: 201.2 (C-3), 167.2
(C-5), 127.2 (C-4), 135.3 (C-8), 131.5 (C-7), 102.7
(C-1"), 78.1 (C-3"), 78.0 (C-5"), 75.2 (C-2"), 71.6

(C-4"), 62.8 (C-6"), 80.0 (C-6), 77.3 (C-9), 50.7 (C-2),
42.4 (C-1), 24.7 (C-12), 23.4 (C-11), 21.2 (C-10), 19.6
(C-13). LA _EXcti 5 scmpatos 2 A — 8, Moke
WEY) 4 4 (6R, 9R)-6-hydroxy-3-0x0-a-ionol-9-O-
B-D-glucopyranoside.

WEY S: wIETCETERMAR (HED . SEAMT
(254 nm) FNEHZE, BAELSORT, 10%6MEKR-4
B AR SR B . ESI-MS 45 Hi#E 73 1 B 106 m/z: 393
[M+Na]". "H-NMR (400 MHz, CD;0D) §: 5.87 (1H,
q, J = 2.4 Hz, H-4), 5.77 (1H, dd, J = 6.6, 15.4 Hz,
H-8), 5.64 (1H, dd, J = 9.0, 15.4 Hz, H-7), 4.39 (1H,
m, H-9), 3.82 (1H, dd, J = 11.8, 2.4 Hz, H-6"), 3.64
(1H, dd, J = 11.8, 6.6 Hz, H-6"), 2.44 (1H, d, J = 18.0
Hz, H-2), 2.02 (1H, d, J = 18.0 Hz, H-2), 4.34 (1H, d,
J=172Hz, H-1'), 3.27 (1H, m, H-4"), 3.16 (1H, t, J =
9.0 Hz, H-2"), 1.93 (3H, brs, H-13), 1.29 (1H, d, J =
5.4 Hz, H-10), 1.02 (1H, s, H-11), 1.00 (1H, s, H-12);
BC-NMR (100 MHz, CD;0D) &: 202.0 (C-3), 168.9
(C-5), 126.1 (C-4), 138.2 (C-8), 128.8 (C-7), 102.4
(C-1"), 78.1 (C-3"), 78.0 (C-5"), 75.3 (C-2"), 71.5
(C-4"), 62.7 (C-6"), 77.0 (C-9), 56.8 (C-6), 48.3 (C-2),
37.1 (C-1), 28.0 (C-12), 27.6 (C-11), 23.8 (C-13), 21.0
(C-10). LA Xl 5 Scpaios SeA — 8, #se
W & % 5 M (6R, 9R)-3-oxo-a-ionol-9-O-B-D-
glucopyranoside.

AW 6: AtEE CFED . 284MT (254 nm)
THEYOE, BEEPA, 10%MR-LHEE R .,
ESI-MS %5 HHHES> T8 11§ m/z: 248 [M+NH,]".
'H-NMR (400 MHz, CD;0OD) i {7 T L 75 fry 35
WMt LE 1) 5 6.77 (1H, m, J = 1.8 Hz, H-2), 2.67
(1H, dd, J=18.0, 1.2 Hz, H-6), 2.18 (1H, dd, J = 18.0,
7.6 Hz, H-6), 4.16 (1H, t, J = 6.6 Hz, H-3), 3.99 (1H,
m, H-5), 3.67 (1H, dd, J= 7.2, 4.2 Hz, H-4), 4.13 (2H,
d, J=6.0 Hz, H-1'), 1.66 (2H, m, H-2'), 1.40 (2H, m,
H-3)), 0.95(3H,t,J=7.2 Hz, H-4"); "*C-NMR (100
MHz, CD;OD): § 168.3 (C-7), 138.9 (C-2), 130.4
(C-1), 72.6 (C-4), 68.4 (C-5), 67.2 (C-3), 31.8 (C-6),
65.6 (C-1"), 31.5 (C-2'), 20.2 (C-3'), 14.0 (C-4"). Ll L
s 5 SCirIE A 0, M e e S 6 hFE
BRI T T

WEY) T R BEOTEE O AR (I o 2A1MT (254
nm) AN, DERORL, 10%6MR- L0 R K
Pt ESIMS 45 tHHEsr 78 FUE m/z 266 M+
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NH4]". 'H-NMR (400 MHz, CD;OD) &: 0.94, 4.14
(2H, m, H-8), 2.06 (2H, m, H-2), 1.84 (2H, m, H-6),
1.64 (2H, m, H-9), 1.40 (2H, m, H-10), 4.09 (1H, m,
H-3), 4.00 (1H, m, H-5), 3.41 (1H, d, J = 3.0 Hz,
H-4); “C-NMR (100 MHz, CD;OD): § 175.5 (C-7),
76.8 (C-1), 76.7 (C-4), 71.5 (C-3), 67.9 (C-5), 66.2
(C-8), 42.1 (C-6), 38.2 (C-2), 31.6 (C-9), 20.0 (C-10),
14.0 (C-11). LA X5 3cpriE iA 80",
Y B T AZETIRIE T .

) 8: FHETEE BN AR CRIEE KA (254
nm) FHRNG, BEOREN, 10%0MR- 8 B K 0.
ESI-MS 45 i #E4> 73 FU& m/z: 409 [M+Na] .
'H-NMR (400 MHz, CD;0D) §: 0.90, 0.90 (% 3H, s,
H-11, 12), 1.16 (3H, d, J = 6.4 Hz, H-10), 1.77 (3H, d,
J = 0.8 Hz, H-13), 2.04 (1H, d, J = 16.8 Hz, H-2a),
2.41 (1H, d, J = 16.8 Hz, H-2b), 2.93 (1H, ddd, J =
10.6, 8.4, 2.4 Hz, H-5"), 3.05 (1H, dd, J = 9.2, 6.0 Hz,
H-2'), 3.10 (1H, t, J = 9.6 Hz, H-4'), 3.15 (1H, t, J =
9.6 Hz, H-3'), 3.43 (1H, dd, J = 11.2, 5.6 Hz, H-6a’),
3.65 (1H, dd, J = 11.6, 4.8 Hz, H-6b"), 4.16 (1H, d, J =
7.6 Hz, H-1'), 4.31 (1H, dq, J = 6.0, 5.6 Hz, H-9), 4.95
(1H, s, 6-OH), 5.72 (1H, dd, J = 12.8, 6.4 Hz, H-8),
5.73 (1H, s, H-4), 5.75 (1H, d, J = 12.8 Hz, H-7);
BC-NMR (100 MHz, CD;0OD) §: 19.1 (C-13), 21.0
(C-10), 23.2 (C-11), 24.2 (C-12), 41.1 (C-1), 48.8
(C-2), 61.3 (C-6'), 70.2 (C-4"), 73.8 (C-9), 74.9 (C-2"),
76.9 (C-3"), 76.9 (C-5"), 78.1 (C-6), 101.1 (C-1"), 125.8
(C-4), 130.5 (C-8), 133.5 (C-7), 1643 (C-5), 197.6
(C-3). LA E¥5 SckapE SEA 3, M et
54 8 4 (6S, 9R)-6-F23E-3-0x0-a-i0onol-9-O-B-D-
glucopyranoside.

WEW9: KA EMA (FED. KIMT
(254 nm) FHZOL, WFRABEL, 10%mR- L5
W, ESI-MS 25 tHEsr + 85 1§ m/z: 339 [M+
H]". 'H-NMR (400 MHz, CD;OD) 6: 1.92~2.23 (4H,
m, H-2", 6”), 3.74 (1H, dd, J = 9.6, 1.6 Hz, H-4"),
4.86 (1H, d, J = 1.6 Hz, H-3"), 5.33 (1H, m, H-5"),
6.37 (1H, d, J = 16.0 Hz, H-2), 6 6.81 (2H, d, J = 7.6
Hz, H-3', 5), 7.47 (2H, d, J = 8.0 Hz, H-2', 6'), 7.60
(1H, d, J = 16.0 Hz, H-3); C-NMR (100 MHz,
CD;0D) 6: 37.4 (C-2"), 38.7 (C-6"), 71.1 (C-4"), 73.7
(C-3"), 76.2 (C-5"), 79.5 (C-1"), 116.8 (C-2), 116.8
(C-3', 5'), 127.2 (C-1"), 131.2 (C-2', 6'), 146.7 (C-3),

161.3 (C-4"), 168.9 (C-1), 176.5 (C-7"). LA XK
SCHRARIEIEA 3, MO et 9l S-p-trans-
coumaroylguinic acid.

HEW 10 FEERIRES S (IR . RAMT (254
nm) FHZE, BREEEBEA, 10%60 8% - L8 DR
M ESI-MS 25 7y 1 B9 106 m/z: 325 [M—H] .
'H-NMR (400 MHz, CD;0D) 6: 3.30~3.46 (4H, m,
H-2"~5"), 3.68 (1H, dd, J = 12.0, 4.4 Hz, H-6"a),
3.88 (1H, dd, J = 12.0, 2.0 Hz, H-6"b), 4.97 (1H, d,
J=4.4Hz H-1"), 6.38 (1H, d, J = 16.0 Hz, H-2), 7.12
(2H, d, J = 7.6 Hz, H-3', 5'), 7.56 (2H, d, J = 7.6 Hz,
H-2', 6'), 7.64 (1H, d, J = 16.0 Hz, H-3); *C-NMR
(100 MHz, CD;0D) ¢: 62.4 (C-6"), 71.2 (C-4"), 74.8
(C-2"), 77.9 (C-3"), 78.2 (C-5"), 101.8 (C-1"), 117.4
(C-2), 117.9 (C-3', 5"), 129.9 (C-1"), 130.7 (C-2', 6'),
145.8 (C-3), 160.8 (C-4"), 170.6 (C-1). LA ¥ 53¢
BRIRIE A M, e a W 10 4 (B)-1-0-
%o} 15k F - - D- ML e 7 25 B
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