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Abstract: Objective To study the chemical constituents in the branches and leaves of Abies ernestii var. salouenensis. Methods
Some chromatographic methods were applied to isolating pure compounds and their structures were elucidated by spectroscopic
methods. Results Fourteen compounds were obtained and identified as kaempferol (1), quercetin (2), quercetin-3-O-a-L-rhamnoside
(3), syringetin-3-O-B-D-glucopyranoside (4), kaempferol-3-O-B-D-glucopyranoside (5), kaempferol-3-O-B-D-(3", 6"-di-E-p-
coumaroyl)-glucopyranoside (6), laricitrin-3-O-B-D-glucopyranoside (7), vitexin (8), quercetin-7-O-B-D-glucopyranoside (9),
apigenin-7-O-B-D-glucopyranoside (10), isohemiphloin (11), naringenin (12), (—)-epigallocatechin (13), and (+)-catechin (14).
Conclusion All the compounds are isolated from this plant for the first time, and compounds 7—11 and 13 are firstly isolated from
the plants in Abies Mill.

Key words: Abies ernestii Rehd. var. salouenensis (Borderes-Rey et Gaussen) Cheng et L. K. Fu; laricitrin-3-O-p-D-glucopyranoside;

vitexin; isohemiphloin; (—)-epigallocatechin

Yeis BE#: 2013-03-05

EEUIR: RAHWIEEA S SAMERE S SLREXDIHE (Z11175); I m iR S5 9L % 4% 8 (JKY2011086); 37 14551
TTBIX BHEFAR R B4 (013/2008/A1); “FH il TR % BhIi H

YEZEN: HBRG, &, WL, BT A 2 R R iEE BRI

«BIEEE BB Tel: (025)86185371  E-mail: chyzq2005@126.com



¢ &% Chinese Traditional and Herbal Drugs 3% 44 % 25 11 3 201346 A

* 1377 ¢

A28 Abies Mill. sEfA%} (Pinaceae) []—4
HYE, 2BAA 50 M, s AT B d6SE .
38 S ARG = ety . FREA 19 B 3 AR,
AT AR, fdb, PEIR. PHR AL, B EAE
D ft g st o2 b RO TR .
i WA R IR KRy . AT ST
®W, M@t b o AR R — S G KA
Y RA B ARG BUME . BUB . BLitm . Bk,
Prmli i 1B LR IR YT — Lo PR o 22 R85 TR
PRHRE IR, 2 BT IS Abies ernestii Rehd. var.
salouenensis (Borderes-Rey et Gaussen) Cheng et L.
K. Fu 7EREH TR s BE 550, (A
o S 2 BE E R WAkiE . FHER R R
ARAEERT, AEFUR AR S 43 5 5 kA
WRERIR, B R AR RS o)
BIESE T 14 MEAY), BRSO S ILEE 10 A
(I Z5Wy (kaempferol, 1). #ft)Z % (quercetin, 2).
Wit f 2= -3-0-a-L- 1k T 5 72 8% 1 quercetin-3-O-
a-L-rhamnoside, 3). | F55-3-O-B-D-NL I ] 2HH H
(syringetin-3-O-B-D-glucopyranoside, 4)+ 11125M%}-3-0-
B-D- LI % 245 0 ¢ (kaempferol-3-0-B-D-glucopyra-
noside, 5)+ LIZH}-3-0-(3", 6"- - [ 3-hf- A FE Bk
H5)-B-D- it U ] % B FF [kaempferol-3-O-B-D-(3",
6"-di-E-p-coumaroyl)-glucopyranoside, 6]. & I 74
% -3-0-B-D- Mt I 4 %5 % 1 (laricitrin-3-O-B-D-
glucopyranoside, 7)+ #LIHHF (vitexin, 8). #it 2-7-
O-B-D- 7 Mk Wi % #E #  ( quercetin-7-O-B-D-
glucopyranoside, 9). J7°3¢ % -7-O-B-D- ML 7] %5 b
1 (apigenin-7-O-B-D-glucopyranoside, 10); 4
PO S LA 2 A Y k% tF (isohemiphloin,
11). filiZ % (naringenin, 12); BLERER 2 P (-)-
FKWETILEEHE [(-)-epigallocatechin, 13]. (+)-JL4%
% [(+)-catechin, 14]. FrALEYI A H RN IZIE
Yoy AR, AW 111, 13 A EHIRNAEE
Y o> B33
1 EE5RH

X—4 B A A AL 2R e A # AT B 54T
AT)); Bruker AV—500 Fl AV—300 RAZ R ILARAL
(f#[E Bruker 2~ #]); Agilent 1100 Series LC/MSD
Trap JUit AN (E[EH Agilent A F]). FHEEERER (F
By gL ) D, R (B RERT GF254 Ml TLC
(M & 46 TSP )5 Sephadex LH-20 (3
Pharmacia A7) ). Jt G 0 T8 70 b4t

SHERA M0 10 H RET =/ KHE
SN, 2o B 25RER 2 AR 25 20t S A DR % e
N A K2 Abies ernestii Rehd. var. salouenensis
(Borderes-Rey et Gaussen) Cheng et L. K. Fu /40,
FrAS (20111026001 PRAF T E 258} K2 RIRZ5H)
25 0 =
2 RES5SE

TR = B BRI AZ R 17 kg, 80% LB Ik
[AIFHEHL 3 K, BEIR 3 h, FERCRIEOE M 4E 22 TRk,
IR S U & BSIR Z056 M2 1E T BEAEHL
FEIR LB AHUBAT (280 g) REIRFEOIE, L&
- PR RR FE R (50 0 1—1: 1), TLC &, &
HAF) 5 MY (Fr. 1~5). Fr. | ZRERFE A,
TR - AR VR (50 1 1201 1), FREH
#% TLC £4b&M 12 (20 mg). Fr. 2 SrElk:thik,
AU (20 1 110 1) BREEVEN, FERE
Sephadex LH-20 A1:tfilh, DIAfHImE, HIEE-AK Bt
Falitk, 194591 (20 mg). 2 (40 mg)+ 4 (30 mg)-
5 (20mg). 6 (20mg). 11 (40 mg). 14 (60 mg).
Fr. 3 42 & Sephadex LH-20 #: (13, LI2iFfE, H
B ACHPEN R 2litk, fHEEY 3 (10 mg). Fr. 4 £4E
JBAERE, DL SR HIIE (15 015 0 1) BAJEDE
i, P48 & Sephadex LH-20 F:(f i, DI2liHEE, H
-7k el alith, 256 Emah a4y 710 mg).
8 (20mg). 9 (20mg). 10 (20 mg). 13 (30 mg).
3 LT

&Y 1. SRR (FEE, mp>300 C, —
FUACER SO SEBAYE, W IR-Fr i s a5 1451
XTI, 78 3 NEIFRG RG-S
FHE A VR D HP ) RE LA 04T — 28,
HIREB ST, HMESethaw 1 hliZm.

EY) 2. FEk R (PR, mp>300 C, —
FARER SO SEPHYE, WARIR- T HiE B o . St &
XTI, 78 3 ANEIFRSG CEU-INI. S0
FRIE . A VTR R SR Hh ) R A S (04T — 3L,
HIREIE ST, M et & 2 It 5.

e 3: kAR CHEED, mp 178~180 C.
ERR-EER) SN AT Molish J M 34 2 BAPE, RETER-Fr
B 5 (5 . "TH-NMR (300 MHz, DMSO-dq) 6: 12.66
(1H, s, 5-OH), 10.86 (1H, s, 7-OH), 9.70 (1H, s,
4'-OH), 9.33 (1H, s, 3'-OH), 7.30 (1H, d, J = 1.5 Hz,
H-2), 7.26 (1H, d, J = 8.4 Hz, H-6'), 6.87 (1H, d, J =
8.4 Hz, H-5"), 6.39 (1H, d, J = 1.8 Hz, H-8), 6.21 (1H,
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d, J=1.8 Hz, H-6), 5.26 (1H, brs, H-1"), 0.82 (3H, d,
J=5.7Hz, H-6"); “C-NMR (75 MHz, DMSO-d) ¢:
177.7 (C-4), 164.2 (C-7), 161.3 (C-5), 157.3 (C-2),
156.4 (C-9), 148.4 (C-4"), 145.2 (C-3"), 134.2 (C-3),
121.1 (C-1"), 120.7 (C-6'), 115.6 (C-2"), 115.4 (C-5"),
104.1 (C-10), 101.8 (C-6), 98.7 (C-1"), 93.6 (C-8),
71.2 (C-4"), 70.6 (C-3"), 70.3 (C-2"), 70.0 (C-5"),
17.5 (C-6")o LA E3 50 5 scmkdton —5, #%
SENA Y 3 i 22 -3-0-a-L-NE I 5250

a4 AR R CRED, mp 214~216 C.
ER RN N T Molish f W 3 SEBHYE, IRBLIR-FF
B 3 (0 . "H-NMR (300 MHz, DMSO-dj) 6: 12.60
(1H, s, 5-OH), 10.86 (1H, brs, 7-OH), 9.17 (1H, s,
4'-OH), 7.49 (2H, s, H-2', 6'), 6.50 (1H, s, H-8), 6.22
(1H, s, H-6), 5.59 (1H, d, J = 7.0 Hz, H-1"), 3.84 (6H,
s, 3', 5-OCH;); “C-NMR (75 MHz, DMSO-d) &:
177.4 (C-4), 164.1 (C-7), 161.2 (C-5), 156.4 (C-2),
156.3 (C-9), 147.4 (C-3', 5'), 138.6 (C-4"), 133.2
(C-3), 119.8 (C-1'), 106.9 (C-2', 6), 104.0 (C-10),
100.7 (C-1"), 98.7 (C-6), 93.9 (C-8), 77.4 (C-5"), 76.4
(C-3"), 74.3 (C-2"), 69.8 (C-4"), 60.5 (C-6"), 56.2
(OCH3). LA F3d 5 scikaps — 8, Mseth s
Y4 g 1 75 5-3-0-B-D-ME IR w2 5T -

tEY 5 FEMmAR (HEED, mp178~179 C,
ERWR-HER AN Molish J W44 SEBAYE, IRERIR- 7 s
Wi, 55 LAY -3-O-P-D- L e 7 25 B 1 o Tt i L
2, 1E 3 MEIFRS (R LFR-FHEE S5-I
IE T EE-REIR-/K) M RE(E A W AT A8 HiRG
T RN TR, MO E a5 4l 4515)-3-0-B-D-Lig
BT o

tEY 6: HEK AR (FRE, mp260~262 C.
ERR-EEN N T Molish fe W 3 SRR, IRBLIR-FF
B 3 (0, "H-NMR (300 MHz, DMSO-dg) 6: 12.55
(1H, s, 5-OH), 10.86 (1H, s, 7-OH), 10.16 (1H, s,
4-OH), 10.00 (2H, s, 4", 4""-OH), 8.00 (2H, d, J =
8.7 Hz, H-2', 6"), 7.60 (1H, d, J = 16.1 Hz, H-y""), 7.58
(2H, d, J=8.3 Hz, H-2"", 6""), 7.40 (2H, d, J = 8.4 Hz,
H-2"", 6", 7.38 (1H, d, J = 16.3 Hz, H-y"""), 6.87
(2H, d, J = 8.7 Hz, H-3', 5"), 6.81 (2H, d, J = 8.5 Hz,
H-3"", 5"""), 6.80 (2H, d, J = 8.5 Hz, H-3"", 5"), 6.43
(1H, d, J = 16.3 Hz, H-p""), 6.16 (1H, d, J = 15.1 Hz,
H-B""), 5.58 (1H, d, J= 7.7 Hz, H-1"), 5.03 (1H, t, J =
9.4 Hz, H-3"), 430 (1H, d, J = 11.8 Hz, H-6"a), 4.10

(1H, m, H-6"b), 3.58 (1H, m, H-2"), 3.49 (1H, m,
H-4"), 346 (1H, m, H-5"); “C-NMR (75 MHz,
DMSO-ds) 6: 177.2 (C-4), 166.1 (C-a"), 166.0 (C-a™),
164.2 (C-7), 161.1 (C-5), 160.0 (C-4"), 159.8 (C-4"),
159.7 (C-4""), 156.6 (C-2), 156.3 (C-9), 144.7 (C-y"),
144.6 (C-y"), 132.9 (C-3), 130.8 (C-2/, 6'), 130.1 (C-2"",
6", 2", 6", 125.2 (C-1""), 124.9 (C-1""), 120.6 (C-1"),
115.8 (C-3", 5™, 115.7 (C-3"", 5""), 115.1 (C-3', 5),
114.7 (C-p), 113.6 (C-p"™), 103.8 (C-10), 100.8 (C-1"),
98.8 (C-6), 93.7 (C-8), 76.8 (C-3"), 74.0 (C-5"), 72.1
(C-2"), 68.0 (C-4"), 62.6 (C-6"). LA Hdi 5 kI iE
— 5, WEE A 6 LS E-3-0-(3", 6"- - IR
TS - P 2 )-B-D- P W 7 26 W

EY 7. dEmAR (FED, mp274~276 C.
ERFR-BERY S AT Molish J R34 B PHYE, IRERRR- 7
B (5, "TH-NMR (300 MHz, DMSO-dq) d: 12.63
(1H, s, 5-OH), 9.17 (1H, s, 4"-OH), 7.56 (1H, d, J =
1.8 Hz, H-2'), 7.12 (1H, d, J= 1.9 Hz, H-6'), 6.41 (1H,
d, J=1.8 Hz, H-8), 6.20 (1H, d, J = 1.9 Hz, H-6), 5.56
(1H, d,J=7.4 Hz, H-1"), 3.82 (3H, s, 3'-OCH3); "“C-
NMR (75 MHz, DMSO-dg) 6: 177.4 (C-4), 164.2
(C-7), 161.2 (C-5), 156.3 (C-2), 156.3 (C-9), 147.5
(C-3"), 145.3 (C-5"), 137.4 (C-4'), 133.2 (C-3), 119.9
(C-1), 109.4 (C-6"), 105.8 (C-2'), 104.0 (C-10), 100.8
(C-1"), 98.7 (C-6), 93.5 (C-8), 77.4 (C-5"), 76.4
(C-3"), 74.3 (C-2"), 69.9 (C-4"), 60.7 (C-6"), 55.9
(-OCH3)o L b¥dfs 55 Sckaiis —207, s e
HW T T 2R -3-0-B-D- IR A AR

&4 8: FEMAR (HFEE, mp263~264 C.
ERFR-BERY S N AT Molish J N ¥4 S PHE, AR 7
B B3 (0, "TH-NMR (300 MHz, DMSO-dq) 6: 13.17
(1H, s, 5-OH), 10.82 (1H, s, 7-OH), 10.33 (1H, s,
4-OH), 8.02 (2H, d, J = 8.6 Hz, H-2', 6), 6.88 (2H, d,
J = 8.6 Hz, H-3', 5), 6.78 (1H, s, H-6), 6.27 (1H, s,
H-3), 4.69 (1H, d, J = 9.6 Hz, H-1"); C-NMR (75
MHz, DMSO-ds) 0: 182.1 (C-4), 164.0 (C-2), 162.5
(C-7), 161.1 (C-4"), 160.4 (C-5), 156.0 (C-9), 129.0
(C-2/, 6), 121.6 (C-1"), 115.8 (C-3', 5'), 104.0 (C-10),
102.4 (C-3), 98.1 (C-6), 81.8 (C-5"), 78.6 (C-1"), 73.4
(C-2"), 70.8 (C-3"), 70.5 (C-4"), 61.3 (C-6"). LA L%k
o5 scmkpE — 8, M A 8 .

WEW9: wEk AR (FED, mp221~223 C,
SRR I W FIT Molish [ NI S FHE, KGR IR-F
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L B0, ESI-MS m/z: 463 [M—H], 465 [M+
H]', 474 CuHyO01pr HHit B 5 -7-0-B-D-HL I
IR R ILE, 53 MEIFRSG (B L
Pig-FHmE . S5-FEE . IE T RE-BSTR-/KO it RE A
KB, HBAHBAR TR, SEeihs
Y19 JHit iz 2 -7-O-B-D- MR A 2B

A 10: TR R CHEE, mp 227~229 C,
ER IR N Il Molish [ W 34 SRR, IRBLIR-FF
HlE B, ESI-MS m/z: 431 [M—H]', 433 [M+
H]', 77 CuHyO10s 5728 %-7-0-B-D-LIR
WA A ILE, #3 MNEIF RS (FRs
Pig-FmE . Sh-FEE . IF T RE-BSIR-/K) it R H
KB OAT A5, HIRAHSA TR, ettt
Y110 73 3-7-0-p-D-ML I A A B 4T

&Y 11 AERR CRED, mp 210~211 C,
B IR-Tr g W2, ERIR-PE IOV AT Molish
R BIYE. "TH-NMR (300 MHz, CD;0D) 4: 7.30
(2H, d, J = 8.6 Hz, H-2', 6"), 6.81 (2H, d, J = 8.5 Hz,
H-3',5'), 5.97 (1H, s, H-6), 5.36 (1H, dd, J=2.9, 12.5
Hz, H-2), 4.54 (1H, brs, H-1"), 3.13 (1H, dd, J = 12.6,
17.1 Hz, H-3a), 2.74 (1H, dd, J = 3.1, 17.1 Hz, H-3b);
BC-NMR (75 MHz, CD;0D) ¢: 198.1 (C-4), 167.3
(C-7), 164.2 (C-5), 164.2 (C-9), 159.1 (C-4"), 131.0
(C-1"), 129.0 (C-2', 6'), 116.4 (C-3', 5"), 106.0 (C-8),
103.3 (C-10), 96.4 (C-6), 82.5 (C-5"), 80.5 (C-2), 80.2
(C-3"), 75.2 (C-1"), 72.7 (C-4"), 71.9 (C-2"), 62.9
(C-6"), 43.9 (C-3). LA ¥t 15 scmkdiis —5,
HORSEAA T 11 R 5t ket

& 12: AR AR CREE, mp 247~250 C,
YT - 75 1% SS9, "H-NMR (300 MHz, CD;0D)
5:7.31 (2H, d, J = 8.4 Hz, H-2', 6"), 6.82 (2H, d, J =
8.7 Hz, H-3', 5'), 5.90 (1H, d, J = 2.1 Hz, H-8), 5.88
(1H, d, J = 2.1 Hz, H-6), 5.33 (1H, dd, J = 3.0, 12.9
Hz, H-2), 3.11 (1H, dd, J = 12.9, 17.1 Hz, H-3a), 2.70
(1H, dd, J=3.0, 17.1 Hz, H-3b); ">C-NMR (75 MHz,
CD;0D) o: 197.8 (C-4), 168.4 (C-7), 165.5 (C-5),
164.9 (C-9), 159.0 (C-4), 131.1 (C-1), 129.0 (C-2’,
6", 116.3 (C-3', 5'), 103.4 (C-10), 97.1 (C-6), 96.2
(C-8), 80.5 (C-2), 44.0 (C-3). LA L ¥ ¥ 5 SCiik s —
FO, WS 12 ki &

G 13: B K (R, mp 219~221 C,
WBRIR-75 2% W 41 (5. 'TH-NMR (300 MHz, CD;0D)
5:6.51 (2H, s, H-2', 6"), 5.94 (1H, d, J = 2.3 Hz, H-6),

591 (1H, d, J = 2.3 Hz, H-8), 4.75 (1H, s, H-2), 4.16

(1H, m, H-3), 2.85 (1H, dd, J = 4.6, 16.8 Hz, H-4a),

2.72 (1H, dd, J = 3.1, 16.8 Hz, H-4b); “*C-NMR (75

MHz, CD;OD) d: 158.4 (C-7), 158.1 (C-9), 157.7

(C-5), 147.1 (C-3', 5), 134.0 (C-4"), 131.9 (C-1"),

107.4 (C-2', 6"), 100.5 (C-10), 96.8 (C-6), 96.3 (C-8),

80.3 (C-2), 67.9 (C-3),29.5 (C-4). LA LHdi 55 S0k

W, WS E A3 ()-REE TR,
&Y 14: AER K (REED, mp 175~177 C,

BRI 5 B 41 (5. "H-NMR (500 MHz, CD;0D)

5: 6.84 (1H, d, J= 1.9 Hz, H-2"), 6.76 (1H, d, J = 8.1

Hz, H-6"), 6.72 (1H, dd, J = 1.8, 8.3 Hz, H-5"), 5.93

(1H, d, J = 2.4 Hz, H-6), 5.86 (1H, d, J = 2.4 Hz, H-8),

4.56 (1H, d, J = 7.5 Hz, H-2), 3.97 (1H, m, H-3), 2.85

(1H, dd, J=5.5, 16.1 Hz, H-4), 2.51 (1H, dd, J = 8.1,

16.1 Hz, H-4); "C-NMR (125 MHz, CD;0D) d: 157.8

(C-9), 157.5 (C-5), 156.9 (C-7), 146.2 (C-4"), 146.2

(C-3", 132.3 (C-1"), 120.0 (C-6"), 116.1 (C-5"), 115.3

(C-29, 100.9 (C-10), 96.4 (C-6), 95.5 (C-8), 82.9

(C-2), 68.8 (C-3), 28.5 (C-4). LA Xl 55 ok —

;M WEA S 14 ) (DL E.

S 3k
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