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Chemical constituents from plant of Fritillaria palldiflora
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Abstract: Objective To study the chemical constituents from Fritillaria pallidiflora. Methods The constituents were isolated from
F. pallidiflora and purified by column chromatography, and the structures were identified by spectra analysis and chemical methods.
Results Sixteen compounds were isolated from F pallidiflora, including phenolic acids, esters, alkaloids, and the structures were
identified as 1,4-diphenylbutane (1), cis-cinnamic acid (2), 4-hydroxy-3-methoxybenzaldehyde (3), acetovanillone (4),
9-octadecenoicacidmethylester (5), methyl ferulate (6), 1-O-feruloylglycerol (7), trams-isoferulic acid (8), syringaresinol (9),
pinoresinol (10), 2,3-O-diferuloylglycerol (11), 1,3-O-diferuloyl-glycerol (12), cyclo (L-Pro-L-Ala) (13), cyclo (L-Leu-L-Val) (14), bis
(diethylene glycol)phthalate (15), and cyclo-(Phe-Val) (16). Conclusion All compounds are isolated from F. pallidiflora for the first
time, and componds 1, 3—8, 10—13, 15, and 16 are isolated from the genus of Fritillaria for the first time.
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WEAT T RE T, T EARE T 16 MLEY,
I3 E 9 1LA-BR AR EE T S (1,4-diphenylbutane, 1)
I PIFERS (cis-cinnamic acid, 2). 4-¥23E-3-H1I4
FRKH % (4-hydroxy-3-methoxybenzaldehyde, 3)
F ¥ 2 Wi ( acetovanillone , 4 ) . JH R H B
( 9-octadecenoicacidmethylester, 5). il 2 FR H fig
(methyl ferulate, 6). 1-O-Fif L H i (1-0-
feruloylglycerol, 7). I FEEEE (trans-isoferulic
acid, 8). T #&EZE (syringaresinol, 9). FaH5EE
(pinoresinol, 10). 2,3-0- [l #L & H i (2,3-0-
diferuloylglycerol, 11). 1,3-O0- FiZHERH M (1,3-
O-diferuloyl-glycerol, 12). ¥ (L-f-L-8) —jk
[cyclo-(L-Pro-L-Ala), 13]. ¥ (L-5%-L-%i) —fk
[cyclo-(L-Leu-L-Val), 14]. X (= —[fE) 4K
FIBRME [bis (diethylene glycol) phthalate, 15]. & (2K
F-41) —JK [cyclo-(Phe-Val), 16]. i tb &4
NERMNFE DB 7y 5453, K a1, 3~
8. 10~13. 15, 16 NiZ@EM T EH k7 EAFE].
1 N5

BrukerAvancelll 600 B SLIRP G (4 EH
Bruker /A %] ); Thermo Fisher LTQ-Obitrap XL )i
B4 (3E[H Thermo Fisher 2A%]); itk ik ik Al
HZ 0 LR G Hy GFysy (G SIFHEL THR
~FE]D); HW-40C #E5: (Toyopearl A ]); MCI (H
PN Y A=Y/ NI DI SRS B A

FRELDIRE CGRBE) SR BRI RIS h 5 |R
MR B2 ARG 2 37 HORMUG PR, & 2
B R 24 Wt 90 BT B e OB B AL R S R B A DL B
Fritillaria pallidiflora Schrenk [f] T %2% ,
2 RERSESE

E AR AY DU RHE 2535 10 kg, BT, KR AR,
AR 8 95% LB R AR H 3 Ik, BRI 2 h, &
FEHEIOR, P8 WSO 71, Wi JE 15 B SR 813 go
SIRERK S, IR A, S BRSO
PR A 3 IR, ZEHGRIBR IR 2T, mASEA
THEER AR E 51.2 g« SOTEALRE 40.1 g, BER 2
B AR E 108.5 go WEAEAIRE (40.1 @ &
EEAE (100~200 HD FEi, AlE-515 (40 :
1—0 0 1. & O5-HEE (80 1 101 1) BB
211 MRS Fro 1~11.

Fr.3 (1.6 g) &RERH: (200~300 H) k@i,
BT (40 1100 1) BEEEVERLEE] 5 AN
4% Fr. 3-1~3-5. Fr. 3-1 4 HPLC il % il

(YMC-Pack ODS-A, 250 mmX 10 mm, 5 pm, 60%
L) BR0E%1 (12mg). 2 (2.2 mg). Fr.3-2
£ HPLC i (13 (YMC-Pack ODS-A, 250 mmX
10 mm, 5pum, 60%FEE) FELEY 3 (1.9 mg)
4 (1.5 mg). 5 (1.7 mg). Fr. 3-4 2 HPLC 4%
i (YMC-Pack ODS-A, 250 mmX 10 mm, 5 um,
60%HlE) 1FEHLEY 6 (1.5mg).

Fr.5 (1.7g) &fEtE (100~200 H) ik,
A Mm-S 0 1.5—0 0 DEA-FFEE(80 1 1—0 :
1D BV E] 9 NMALSr Fr. 5-1~5-9, Fr. 5-2 4
HPLC i % {03l (YMC-Pack ODS-A, 250 mmX
10 mm, 5 um, 60%HE HEMHED T (1.2 mg).
Fr. 5-3 4 HPLC il %t i (YMC-Pack ODS-A,
250 mmX 10 mm, 5 um, 60%HEE) 1FELEY 8
(1.8 mg). 9 (22mg). 10 (1.9 mg). 11 (2.3 mg)-
12(2.5 mg).Fr. 5-7 2 HPLC 1] 4% % (YMC-Pack
ODS-A, 250 mmX 10 mm, 5pum, 45%F %) 155
&Y 13 (1.9mg). 14 (23 mg). 15 (2.1 mg).
16 (2.4 mg).
3 HmEkE

WA 1: R EHIRY), #9E "C-NMR. APT
W 52 73 7 9 Cr6Higo 'H-NMR (600 MHz, CDCl3)
:7.22 (1H, m, H-2), 7.31 (1H, m, H-3), 7.20 (1H, m,
H-4), 7.31 (1H, m, H-5), 7.22 (1H, m, H-6), 2.97 (2H,
m, H-7), 1.25 (2H, s, H-8), 7.22 (1H, m, H-2"), 7.31
(1H, m, H-3"), 7.20 (1H, m, H-4"), 7.31 (1H, m, H-5"),
7.22 (1H, m, H-6'), 2.95 (2H, m, H-7"), 1.25 (2H, s,
H-8'); "“C-NMR (150 MHz, CDCl;) d: 140.4 (C-1),
128.5 (C-2), 128.7 (C-3), 126.5 (C-4), 128.7 (C-5),
128.5 (C-6), 35.9 (C-7), 30.89 (C-8), 140.49 (C-1"),
128.5 (C-2'), 128.7 (C-3"), 126.5 (C-4), 128.7 (C-5"),
128.5 (C-6"), 35.9 (C-7"), 30.8 (C-8"). A LEHE 5
kARl — 8, SEEAA Y 1A LA T S

WA 2: WHEHEIRY), #HE PC-NMR. APT
W 2> 73N CoHgO,. 'H-NMR (600 MHz,
CDCls) d: 7.57 (1H, m, H-2), 7.42 (1H, m, H-3), 7.41
(1H, m, H-4), 7.42 (1H, m, H-5), 7.57 (1H, m, H-6),
7.82 (1H, d, J = 15.6 Hz, H-7), 6.48 (1H, d, J = 16.2
Hz, H-8); "“C-NMR (150 MHz, CDCls) d: 130.9
(C-1), 128.5 (C-2), 129.2 (C-3), 130.9 (C-4), 129.2
(C-5), 128.5 (C-6), 147.0 (C-7), 117.0 (C-8), 169.9
(C-9). LL -3t 5 scmviros — 80, e sdy
2 S AR
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YD 3: W E IR, 1R4E PC-NMR. APT
W B E 4> T 3N CgHgO3. 'H-NMR (600 MHz,
CDCly) 6: 7.05 (1H, d, J = 8.4 Hz, H-2), 6.96 (1H, d,
J = 8.4 Hz, H-5), 7.421 (1H, s, H-6), 9.83 (1H, s,
1-CHO), 3.49 (3H, s, 3-OCH3), 3.97 (1H, s, 4-OH);
BC-NMR (150 MHz, CDCly) J: 127.8 (C-1), 114.5
(C-2), 151.9 (C-3), 151.5 (C-4), 114.5 (C-5), 127.8
(C-6), 191.0 (1-CHO), 56.3 (3-OCH3). LA F#¥E 5
kR Il — 8, WS E Y 3 N 4- I3
R HIEE

B 4: WH MR, HR4E PC-NMR. APT
W E 2 TN CoHp03. 'H-NMR (600 MHz,
CDCls) 6: 7.53 (1H, m, H-2), 6.96 (1H, d, J = 8.4 Hz,
H-5), 7.54 (1H, m, H-6), 3.96 (3H, s, 3-OCH3), 3.49
(1H, s, 4-OH), 2.56 (3H, s, 7-CH3); "*C-NMR (150
MHz, CDCly) &: 130.4 (C-1), 109.8 (C-2), 151.3
(C-3), 150.1 (C-4), 113.9 (C-5), 1242 (C-6), 199.8
(C-7), 56.3 (3-OCHs), 26.4 (7-CH3). LA F%dE 5 ik
s — Y, e A 4 NEE L.

B 5: WE IR, 1R4E PC-NMR. APT
Wi E 4> T3 N CioH360,. 'H-NMR (600 MHz,
CDCly) 6: 2.27 (2H, m, H-2), 1.62 (2H, m, H-3), 1.29
(2H, m, H-4), 1.28 (2H, m, H-5), 1.30 (2H, m, H-6),
1.30 (2H, m, H-7), 2.05 (2H, m, H-8), 5.36 (1H, m,
H-9), 5.34 (1H, m, H-10), 2.04 (2H, m, H-11), 1.29
(2H, m, H-12), 1.25 (2H, m, H-13), 1.25 (2H, m,
H-14), 1.25 (2H, m, H-15), 1.29 (2H, m, H-16), 1.59
(2H, m, H-17), 0.89 (3H, m, H-18), 3.66 (3H, s,
1-OCH;); "C-NMR (150 MHz, CDCls) d: 174.6
(C-1), 34.6 (C-2), 25.1 (C-3), 29.3 (C-4), 29.6 (C-5),
2.66 (C-6), 32.16 (C-7), 34.3 (C-8), 130.4 (C-9), 130.2
(C-10), 34.3 (C-11), 31.7 (C-12), 29.4 (C-13), 29.3
(C-14), 29.8 (C-15), 30.4 (C-16), 22.9 (C-17), 14.3
(C-18), 51.6 (1-OCHz). LA %t 5 3cuirdhig—sd',
WS B EY) 5 iR S .

W 6: IR, i "C-NMR. APT
W E S T RN CyHpROs. 'H-NMR (600 MHz,
CDCly) &: 6.82 (1H, s, H-2), 6.79 (1H, s, H-5), 6.89
(1H, d, J = 7.8 Hz, H-6), 7.64 (1H, d, J = 15.6 Hz,
H-7), 631 (1H, d, J = 16.2 Hz, H-8), 3.80 (3H, s,
3-OCHj3), 5.83 (1H, d, J = 13.2 Hz, 4-OH), 3.49 (3H,
s, 9-OCH;); ">C-NMR (150 MHz, CDCly) §: 127.1
(C-1), 112.9 (C-2), 148.1 (C-3), 146.9 (C-4), 115.3

(C-5), 123.2 (C-6), 144.3 (C-7), 116.4 (C-8), 167.3
(C-9), 56.1 (3-OCHj3), 56.1 (9-OCH3). UL E¥#E 53¢
mkiioE — 3, M A 6 NPT BRI F S .

WA 7: WHCHIRY, #¥E "C-NMR., APT
Wi £ TN Ci3Hi06. 'H-NMR (600 MHz,
CDCly) 6: 4.49 (2H, d, J = 4.8 Hz, H-1), 3.86 (1H, d,
J = 4.8 Hz, H-2), 3.81 (2H, d, J = 4.8 Hz, H-3), 7.07
(1H, m, H-2'), 6.85 (1H, m, H-5"), 6.95 (1H, m, H-6"),
7.68 (1H, m, H-7'), 6.31 (1H, m, H-8"), 3.49 (3H, s,
3-OCHj), 5.22 (1H, m, 4-OH), 2.35 (2H, s, 2,
3-OH); "“C-NMR (150 MHz, CDCl;) d: 65.6 (C-1),
72.6 (C-2), 62.4 (C-3), 126.9 (C-1"), 1159 (C-2),
148.4 (C-3"), 146.9 (C-4"), 114.8 (C-5'), 123.6 (C-6),
146.3 (C-7"), 114.6 (C-8"), 56.1 (3'-OCH3). LI %¥
5wk — 2, M AW T N 1-0-FTBLIR
Him.

WA 8: WRHE IR, H4E "C-NMR. APT
W E S TN CioHigOso 'H-NMR (600 MHz,
CDCly) d: 6.31 (1H, d, J = 16.2 Hz, H-1), 7.71 (1H, d,
J = 16.2 Hz, H-2), 6.93 (1H, m, H-4), 6.92 (1H, m,
H-7), 7.06 (1H, m, H-8), 3.94 (1H, m, 5-OCHs), 3.98
(1H, m, 6-OH); *C-NMR (150 MHz, CDCl;) &: 114.9
(C-1), 147.1 (C-2), 126.8 (C-3), 111.1 (C-4), 148.5
(C-5), 147.1 (C-6), 114.9 (C-7), 121.0 (C-8), 171.8
(1-COOH), 56.1 (5-OCH3). VL F#ds 5 SCikHkoE —
U, A 8 AR BB .

WA 9: WH IR, #HE "C-NMR. APT
Wi £ 7 TN CpHxOs. 'H-NMR (600 MHz,
CDCLy) 6: 3.62 (4H, s, H-1, 1'), 3.49 (2H, s, H-2, 2),
473 (2H, d, J = 7.8 Hz, H-3, 3'), 6.58 (4H, s, H-5, 5/,
9,9, 3.90 (12H, 6, 6/, 8, 8-OCHs), 5.0 (2H, s, H-7,
7: C-NMR (150 MHz, CDCly) §: 77.9 (C-1, 1),
54.5 (C-2, 2'), 96.3 (C-3, 3'), 134.4 (C-4, 4", 102.8
(C-5,5',9,9), 147.3 (C-6, 6/, 8, 8'), 132.2 (C-7, 7),
56.5 (6, 6', 8, 8-OCH3). L -¥d 5 3ififis—z",
MEENED O NT HERE.

WEY 10: AR (FED, 14 "C-NMR.
APT #5820 T304 CaoHanOg. 'H-NMR (600 MHz,
CDCLy) 6: 3.93 (4H, s, H-1, 1'), 2.51 (2H, s, H-2, 2),
474 (2H, d, J = 4.8 Hz, H-3, 3), 6.89 (2H, m, H-5,
5), 6.83 (2H, m, H-6, 6'), 6.81 (2H, m, H-9, 9'), 4.92
(2H, s, 7, 7'-OH), 3.91 (6H, s, 8, 8'-OCH;); '*C-NMR
(150 MHz, CDCly) d: 71.8 (C-1, 1), 54.3 (C-2, 2),
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86.1 (C-3, 3'), 133.1 (C-4, 4'), 128.6 (C-5, 5'), 119.2
(C-6, 6'), 145.4 (C-7, 7, 146.9 (C-8, 8'), 114.4 (C-9,
9'), 56.1 (8, 8'-OCH3). LA ¥ 5 ks — 8,
WO e AL A 10 ARA R

WEW 11: WEEOHRY, WIE PC-NMR,
APT 35 4> T 1A C23Ha409 'H-NMR (600 MHz,
CDCly) 6: 3.85 (2H, m, H-1), 4.49 (1H, d, J = 5.4 Hz,
H-2, 3), 6.30 (2H, m, H-5, 5'), 7.64 (2H, m, H-6, 6),
6.93 (2H, m, H-8, 8'), 6.91 (2H, m, H-11, 11), 6.91
(2H, m, H-12, 12'), 3.92 (6H, s, 9, 9-OCH3), 5.27
(2H, m, 10, 10'-OH); "*C-NMR (150 MHz, CDCL) §:
62.4 (C-1), 72.6 (C-2), 61.8 (C-3), 167.4 (C-4), 114.8
(C-5), 146.3 (C-6), 126.8 (C-7), 109.5 (C-8), 167.0
(C-4"), 114.6 (C-5"), 146.2 (C-6'), 126.8 (C-7'), 109.4
(C-8"), 148.4 (C-9, 9'), 146.9 (C-10, 10"), 114.9 (C-11,
11"), 123.5 (C-12, 12", 56.1 (9, 9-OCH3). DL _E#¥&
ScwkapiE—s, s et A 1108 2,3-0- 5
B H

&Y 12: W GRY, HYE PC-NMR.
APT 0 5 4> T 1A Co3Ha400 'H-NMR (600 MHz,
CDCly) 6: 432 (4H, m, H-1, 3), 439 (1H, m, H-2),
6.34 (2H, d, J = 16.2 Hz, H-5, 5"), 7.67 (2H, d, J =
16.2 Hz, H-6, 6), 6.92 (2H, d, J = 7.8 Hz, H-8, 8'),
7.02 (2H, m, H-11, 11"), 7.08 (2H, d, J = 1.2 Hz, H-12,
12), 3.92 (6H, s, 9, 9-OCH3), 5.87 (2H, d, J = 13.2
Hz, 10, 10'-OH); *C-NMR (150 MHz, CDCl;) 6: 65.4
(C-1), 68.8 (C-2), 65.6 (C-3), 167.6 (C-4, 4"), 114.9
(C-5), 114.8 (C-5"), 146.1 (C-6), 145.6 (C-6"), 126.7
(C-7, 7), 112.9 (C-8), 114.1 (C-8'), 48.4 (C-9, 9"),
146.9 (C-10, 10"), 115.9 (C-11, 11), 123.5 (C-12, 12'),
56.1 (10, 10-OCHs). LA - ¥de 5 Scikhis —=",
S E S 12 M 1,3-0- P B H .

&Y 13: WE MR, WIE “C-NMR.
APT W52 5 TR N CH0N;. 'H-NMR (600
MHz, CDCls) 6: 6.59 (1H, brs, 1-NH), 4.13 (1H, m,
H-2), 2.35 (2H, m, H-3), 2.03 (2H, m, H-4), 3.56 (2H,
m, H-5), 4.03 (1H, m, H-7), 1.47 3H, d, J = 7.2 Hz,
H-8); "“C-NMR (150 MHz, CDCL) J: 166.5 (C-1),
60.4 (C-2), 28.3 (C-3), 22.9 (C-4), 45.6 (C-5), 170.7
(C-6), 50.9 (C-7), 16.1 (C-8). LA ¥ ¥iE 5 L lRARIE —
#;, WA 13 A (L-MH-L-) k.

B 14: RFECHARY), RIE PC-NMR,
APT 52 5y 730N CiiHypO0oNzo "H-NMR (600

MHz, CDCLy) d: 6.60 (1H, s, H-Leu), 6.50 (1H, s,
H-Leu), 4.02 (1H, m, H-2), 4.01 (1H, m, H-2"), 1.64
(2H, m, H-3), 1.87 (1H, m, H-4), 1.05 (3H, d, J = 7.2
Hz, 5-CHs), 0.99 (3H, d, J = 6.6 Hz, 6-CHs), 0.95 (3H,
d, J = 12 Hz, 5-CH;), 0.94 3H, d, J = 1.8 Hz,
6'-CHs); "*C-NMR (150 MHz, CDCls) 8: 169.1 (C-1),
167.5 (C-2), 53.2 (C-1"), 60.3 (C-2'), 43.9 (C-3), 21.2
(C-4), 23.5 (5-CH3), 24.4 (6-CHs), 19.0 (5'-OCHa),
15.5 (6'-OCH3). VA _E¥df 5 scihdhi — 5™, #%
TENED) 14 IR (L-52-L-55) K.

WEY 15: WEEMRY, WIE PC-NMR.
APT #7220 TN Ci6H0g. 'H-NMR (600 MHz,
CDCly) d: 7.75 (2H, m, H-3, 3), 7.56 (2H, m, H-4, 4"),
4.51 (4H, m, H-5, 5'), 3.81 (4H, m, H-6, 6'), 3.62 (4H,
m, H-7, 7'), 3.74 (4H, m, H-8, 8"), 2.33 (2H, m, H-8,
8"):; "C-NMR (150 MHz, CDCls) 6: 167.9 (C-1, 1),
132.1 (C-2, 2"), 131.4 (C-3, 3"), 135.9 (C-4, 4'), 64.9
(C-5,5"), 69.0 (C-6, 6"), 72.8 (C-7, 7'), 61.8 (C-8, 8').
A Ht 5 ek iE — 8, M et s 15 A
X (L) AR T H RS

WEY 16: AEIER, R "C-NMR. APT
WHE S TN CiuHis0oN>. 'H-NMR (600 MHz,
CDCly) 6: 8.00 (1H, s, H-Phe), 8.00 (1H, s, H-Val),
7.22 (2H, m, H-5', 9'), 4.20 (1H, m, H-2"), 3.52 (1H,
m, H-2), 3.14 (1H, dd, J = 5.4, 13.2 Hz, H-3a’), 2.88
(1H, dd, J = 5.4, 13.2 Hz, H-3b"), 1.69 (1H, m, H-3),
0.65 (3H, d, J = 7.2 Hz, H-4/5), 0.28 3H, d, J = 7.2
Hz, H-4/5); C-NMR (150 MHz, CDCls) J: 167.8
(C-1), 60.3 (C-2), 32.0 (C-3), 18.9 (4-CHj), 16.1
(5-CHs), 167.1 (C-1"), 56.2 (C-2"), 40.3 (C-3'), 135.4
(C-4"), 129.8 (C-5"), 129.8 (C-6), 127.8 (C-7'), 129.8
(C-8"), 129.3 (C-9"). LA %4l 5 SciiffiiE — x>,
WA ELEY) 16 A CRA-4D —Jik.
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