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Bl , 3 % K B , 50 -25aH—solanidine-3B ~ol , i # #1 i
T8 MR, NN BPHEEE 7 NMEYHR
KRN, BT H—HIFREHERL , KZERXTN N
HHRUNSMRALERIETTREHR, AN
FAMBHUMETEBUIEEH 12 MEE
VIR, BT RS S e W,
433k B-4 K BE (B-sitosterol , 1) , E- P # & (E-cin-
namic acid,2 ), 4% 18 B H i B (2-monopalmitin, 3) ,
# % b # (daucosterol,4) , bR B8 BE (uracil,5) , J9 % BE
(thymine,6), il # (cytidine,7), L # (inosine,8), ¥
# (uridine,9) , % ¥ (guanosine, 10) , 4 ¥ (thymidine,
11), B H (adenosine, 12), MR W N B E G R 2
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PG BB B 13 M EAYME RS, AN E-
3,4, 5-=R | E A HM® (E-3,4,5-trimethoxycinnam-
ic acid, 13) ,E-X - E E N HEM (E-p-methoxycin-
namic acid,14),E-RHM® (E-cinnamic acid,2),E-
X-BERNEMR (E-p-hydroxycinnamic acid,15),E-
-8B HEMRP B (E-p-hydroxycinnamic acid
methyl ester,16), FIERER (ferulic acid,17), WHERE
(caffeic acid,18),1-0-feruloylglycerol (19),8-%4 i
B¥ (B-sitosterol , 1), 88 & b # (daucosterol ,4) , BR ¥ BE
(uracil,5) , 4 & B2 (thymine ,6) , B # (adenosine, 12),
HEW2,3,5~10F 13 ~ 19 WERNNBREHSH
BB, LAY 1 MANERAN N EFHHERT,
HEY 1,4 12 AEKRARE N B G HEET,

—. (EEFEE

X-5, % B RUBESWZEN (KRKIE);Perkin-
Elmer 341 JE % # %€ {{ ; Perkin —Elmer Lambda 35
UV/VIS %53 4% ; Shimadzu FT IR-8400 £04h 6%
{¢ (KBr JE A" ) ; Bruker Avance DRX-400 7 # Bt 3t 4%
{% ; Thermo Finnigan LCQ Advantage 00352 %I Ji i 1 ;
WZE AR GF-254, HEEHABRKGCHINFTS
WP TT ™ & ; BB Sephadex LH-20 £ Pharmacia
2B BT R A 4 b A, R R 4L A L iR
T H™=,

LRHEST 20067 ARANNEHAREEH
BN, ahEBNER KEPEREHERAHE
VIR TR LR B E N B RS N8 (Frie-
illaria cirrhosa D. Don) M B & N 8 (Fritillaria delavayi
Franch.) ) T 4% 8% 2£ | #5 4% (LB-06-07) 1 (QB-06-
07) RETFTHEINTPAHGERY FHBERRESR
TEE,

g 3: 6L g

TN B 82K 15 kg, By B U B, B BE
AEFRMBER 2K, BK2h, 43 2 KERHE, BE®R
RBPBRE 720 g, HBREM 2% H HC (pH 3.5)18
B oOREARA ERBEEHAMBER, S34aM0
BEERNL (60 g), AREHEUKIE pH Z 10, KK A&

HKRAMMIETREER, B WAL(0 g)MET
BEER{ (80 g) o

WAMmERA 60 g Z2REB G (100 ~ 200
H), UEH-FEE100:1 ~ L1)#THERE, 53
5 /l\?ﬁ”ﬁ(Fl-l ~Fis)o i3 R Fi,(150 mg)i’éﬁpﬁgi
5%, 83EY 1065 mg), HHMH F(3.0 g)BH
JBEHE .3 (200 ~ 300 A E A MB-RRZ B
(3:1) e, B ELE Y 2(36 mg) 1 3(28 mg), HH
Fiu(25 g) B REBH A% (200 ~ 300 B) &, UA
THEE-PIEE (3:1)Bet, BB A 4(30 mg),

WMETHEEN 8 g 2B G (100 ~ 200
B), L E 05— 5 B (80:1 ~ 0:100) 47 B BE VLR , 18 3
TP (Fo ~ Foy) o TR Fous(6 g) B RERH €38
(200 ~ 300 B), AE-HBE25:1) %M, B RLA
1 5(12 mg) #1 6 (10 mg), MU Fou(14 g) B REMAE
(200 ~ 300 H), IR -HEE(15:1) 3/, B2
Sephadex LH-20 t: i 4k, FHREVE /L, BB &Y
7(7 mg),8(8 mg)F 9(8 mg), M F,s(10 g) BHER
H A% (200 ~ 300 H), IEH-FEA0:1) %K, B
Blfb& % 10(11 mg),11(12 mg)F 12(23 mg).

FRAORD N G852 3.5 kg, MHERER,95%
ZEEMAERER 2K, BK2 h, 532 KERHE,
HEEFBIIRT 120 g, H#EREE T AP, KK
HAEY BRI AKEMMIETERXR, 25183
B30 g) , MR FEFELL (45 g) FIE T MEMAL
(35 g),

BUE 5L 30 g ZRERCH: €35 (100 ~ 200 H),
AR - B R (100:1 ~ 1:1) TR B se i, 183 8 4
W (F, ~ Fis)o B4 Fi5(5.1 g)é’i‘:%&&@%
(200 ~ 300 H)# B, UAMB-BEZEG%
i, B8 4% 1(80 mg)F 13(16 mg), W H Fis
(25 g)ZREB A A% (200 ~ 300 B)Z &, LA AW
M-I B (4:1)BE R, B EILEW 14(11 mg)F 2(35
mg),

B B 2 PR & o (45¢) £ 1 B A €5 (100 ~ 200
), LE—F B (80:1 ~ 0:100) 1T H: BE YRS , 78 B
15 N FA (Fo ~ Fois)o BB Fu(22 ) REE
Sephadex LH-20 ¥ 5% o {k, , 07 - FF 8% (1:1) B 1%
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BELEY 15(16 mg),16(12 mg) F 17(30 mg) ,
# F,5(3.8 g) &K &% (200 ~ 300 B )75, LI
AMB-TRNE (L:1)BER , B X H 4 Sephadex LH-20
B il E A - B RE(1:1) BB, BRI E Y 18(9
mg),19(14 mg) M 4(28 mg), WH Fris(4.2 g) IR
5 Fpi5(3.0 g) 53 Bl R H % Sephadex LH-20 #¥ £ i 4l
b, BBy, BE4SY 5(8 mg),6(16 mg) Fl 12
(25 mg).

 BRER

EWw1 HERREG R (FB),mpld0~142
C.HB-AHERELRBREBSAATRE, XNHRTLC £
RARAM RIELBAITHYS B-4 H IR HE S
— 3, B E XL B YN B-4 K BE (B-sitosterol ),

&2 EKEsGiE (FE),mp 132 ~ 134T,
'H-NMR (400 MHz,CDCl;)8: 7.82 (1H,d,J = 16.0
Hz,H-7),7.57 (2H,dd,] = 5.6,2.0 Hz,H-2,6),7.42
(3H,m,H-3,4,5),6.49(1H,d,J = 16.0 Hz,H-8),"“C-
NMR (100 MHz,CDCl;)%: 172.0(C-9),147.5(C-7),
133.1 (C—i),130.2(c—4),129.5(C—3,5),128.2(C—
2,6),118.0(C-8), Ul E¥#E 5 X mEEA B, %
%E 2 X E-WH:M (E-cinnamic acid),

feea®3 XERiE (WHE), 1H-NMR (400
MHz,CDCL;)8: 4.22(1H,dd,]J = 11.6,4.4 Hz,H-1'a),
4.16(1H,dd,J = 11.6,6.0 Hz,H-1'b),3.94(1H,m, H-
2'),3.72 (1H,dd,] = 11.2,4.0 Hz,H-3'a) ,3.61(1H,
dd,] = 11.2,5.6 Hz,H-3'b),2.35 (2H,t,] = 7.2 Hz,
H-2) ,1.63(2H,m,H-3),1.25(24H,br s, H-4 ~ H-
15),0.88 (3H,t,] = 6.0 Hz,H—l6)‘o 3C-NMR (100
MHz,CDClL;)8: 174.4 (C-1),70.2 (C-2'),65.1 (C-
1'),63.3 (C-3'),34.1 (C-2),31.9 (C-14),29.1 ~
29.7(C-4 ~ C-13),24.9(C-3),22.7(C-15),14.1(C-
16), UL E8HE 5 SCREE A — B, i € 3 N BB AR
B H A8 (2-monopalmitin),

EW4 BHELER[EBREK(PIE), mp 297-299
°C, Lieberman—Buchard [ i &% Molish [ i 3% 8 FH ¥,
598 MHRESBESBSAATHR, R TLC LE
FRERAWRERBAT N SHE DERES—

BB EZLEYHET M (daucosterol),

ey s5s EABXEEHEK,mp 332~335 C,
'H-NMR (400 MHz,DMSO)3: 10.82 (1H,br s,H-3),
10.62 (1H,br s,H-1),7.16 (1H,d,] = 7.2 Hz,H-6),
5.28 (1H,d,J = 7.2 Hz,H-5), “C-NMR (100 MHz,
DMSO0)3: 164.6 (C-4),151.5 (C-2),142.2 (C-6),
100.2(C-5), VA L¥IE 5 XMV ER B, B EE S
K IREBE (uracil),

heawe HAEBXEEHK,mp 326~328 C,
'H-NMR (400 MHz,CD,0D)®&: 7.21(1H,s,H-6),1.88
(3H,s,5-CH;), “"C-NMR(100 MHz,CD;0D)3: 166.2
(C-4),152.3(C-2),137.8(C-6),109.0(C-5),10.6
(5-CH;), A EBBECRMIEE B BHEE 6 K
B9 BE (thymine),

ey 1 BEHRER(FE),SBETK, mp
218-220C, ESI-MS(m/z):509 [2M+Na]*, 'H-NMR
(400 MHz,CD,0D)3: 8.06 (1H,d,] = 7.2 Hz,H-6),
591(1H,d,J = 7.2 Hz,H-5),5.86(1H,d,J = 2.4 Hz,
H-1'),4.15(2H,m,H-2',3'),4.03(1H, m,H-4"),3.75
(1H,dd,J = 12.4,3.2 Hz,H-5"4a),3.89 (1H,dd,] =
12.4,2.4 Hz,H-5'b), “C-NMR (100 MHz,CD,0D)5:
167.7(C-4),158.5(C-2),143.1(C-6),95.8 (C-5),
92.4(C-1'),85.8(C-4'),76.2(C-3'),70.7(C-2"),
61.9(C-5"), LB EXMIBEA B, BEE T
J BUH (cytidine ) ,

ka8 AEAXEEHAK, UVNmax nm,
208,260, 'H-NMR (400 MHz,CD,0D)3: 8.36(1H,s,
H-8),8.08 (1H,s,H-2),6.04 (1H,d,J = 6.0 Hz,H-
1'),4.63 (1H,dd,] = 5.6,4.8Hz,H-2'), 4.34(1H,t,]
= 4.8,3.6Hz,H-3"),4.15 (1H,dd,J = 6.4,3.2 Hz,H-
4'),3.78 (1H,dd,J = 12.4,3.2 Hz,H-5"a),3.87(1H,
dd,J] = 12.4,2.8 Hz,H-5'b), “C-NMR (100 MHz,
CD;0D)8: 157.2 (C-6),148.8 (C-2),147.1 (C-4),
139.0(C-8),124.1(C-5),87.9(C-1'),86.0(C-4'),
74.5(C-3"),71.3(C-2'),62.0(C-5"), I L ¥ #E 5 X
BRUOEE A — B, B E 8 NWLH (inosine),

HWE®W9 HEBMK, BT MeOH, 'H-NMR
(400 MHz,CD;0D)3: 8.04 (1H,d,]J = 8.0 Hz,H-6),
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5.92(1H,d,J = 4.8 Hz,H-1'),5.73(1H,d,J=8.0 Hz,
H-5),4.21(1H,m,H-3"),4.15(1H, m ,H-2"),4.03(1H,
dd,J = 3.2,1.6 Hz,H-4'),3.76 (1H,dd,] = 12.4,3.2
Hz,H-5'a),3.87(1H,dd,J=12.4,2.8 Hz,H-5'b), “C-
NMR (100 MHz,CD,0D)3: 164.8(C-4),151.1(C-2),
141.3(C-6),101.2(C-5),89.3(C-1"),84.9(C-4"),
74.3(C-3'),69.9(C~2'),60.9(C-5"), U F¥IE 5 X
RV AR — B, MEE 9 X IRH (uridine),

EW 10 BEBRRZE (FR),mp 238-
239C, UVAmax nm:208,260, IR (KBr)em™.:3432 ~
3312 (-OH),3120,2929,2860,1702 (C =0),
1600, 1545, 1480, 1345,1222,1108,1051,1025, 808 ,
'"H-NMR (400 MHz,D,0)8: 7.99(1H,s,H-8),5.91('H,
d,] = 6.0 Hz,H-1"),4.74 (1H,t,] = 5.6 Hz,H-2'),
4.42(1H,t.J = 3.6 Hz,H-3"),4.24(1H,d,] = 3.2 Hz,
H-4'),3.81 (1H,dd,] = 12.8,3.2 Hz,H-5"a),3.88
(1H,dd,] = 12.8,2.4 Hz,H-5'b), “C -NMR (100
MHz,D,0)8: 158.8(C-6),154.4(C-2),151.8(C-4),
135.9(C-8),118.0(C-5),87.1(C-1"),85.8(C-4"),
74.0(C-3"),71.4(C-2"),61.5(C-5"), A F ¥ #E 5
BRUOE A — B 88 10 N 5 H (guanosine) ,

e 1l AE&EK (F8),mp 130-131 C,
'H-NMR (400 MHz,DMSO0)8: 11.27 (1H,br s,NH),
7.68(1H,s,H-6),6.16(1H,t,] = 6.4,7.2 Hz,H-1"),
4.23(1H,d,] = 3.6 Hz,H-3"),3.76(1H,m,H-4"),3.55
(2H,m,H-5"),2.07 (2H,dd,] = 6.4,3.6 Hz,H-2'),
1.76 (3H,s,5-CH,), "C-NMR (100 MHz,DMSO0)3:
163.9(C-4),150.4(C-2),136.2(C-6),109.4(C-5),
87.1(C-4"),83.7(C-1"),70.4(C-3"),61.2(C-5"),
39.3(C-2"),12.1(5-CH;), L E¥04E 5 SCARUOEE 4 —
B, 8% € 11 HHIH (thymidine)

EW12 BEXEEEH K ,mp 233-234 C,
[a]y®= -60.2°(c=0.49,7K ) . UVAmax nm:208,260, IR
(KBr)em™:3429,3330,3132,2920,2852,1666, 1645,
1605,1570,1475,1420,1331,1300, 'H —-NMR (400
MHz,DMS0)38: 8.18 (1H,s,H-8),7.98 (1H,s,H-2),
7.16 (2H,br s,NH,),5.72 (1H,d,] = 6.4 Hz,H-1"),
4.46(1H,dd,J = 11.2,5.6 Hz,H-2'),3.99(1H,d,J =

2.4 Hz,H-3"),3.82 (1H,d,] = 2.4 Hz,H-4'),3.52
(1H,dd,J = 12.4,3.6 Hz,H-5"a),3.38 (1H,dd,] =
12.4,3.2 Hz,H-5'b), “C-NMR (100 MHz,DMS0)5:
156.0(C-6),152.4(C-2),148.9(C-4),139.9(C-8),
119.2(C-5),87.9(C-1"),85.8(C-4'),73.4(C-2"),
70.6(C-3"),61.6(C-5"), UL EHEE XA —
S FE 12 IR F (adenosine) .

EY 13 KRR HE (ZMIEE),mp 126
~ 128C, 'H-NMR (400 MHz,CD;0D)3: 7.64(1H,d,]
=16.0Hz,H-7),6.93 (2H,s,H-2,6),6.46 (1H,d,] =
16.0 Hz,H-8),3.89 (6H,s,3,5-0CH,),3.81 (3H,s,
4-0CH;), "“C-NMR (100 MHz,CD;0D)3: 169.1 (C-
9),153.4(C-3,5),145.0(C-7),139.8 (C-4),130.3
(C-1),117.3(C-8),105.3(C-2,6),59.8(4-0CH,),
55.3(3,5-0CH;), LA E¥0#E 5 SRk GE"M — B0, %
KXEIBHNE3IAS-"FHEHERER (E-34,5-
trimethoxycinnamic acid ),

ey 14 ETEEREH (KN8),mp 170 ~
174°C, '"H-NMR (400 MHz, Acetone—ds)d: 7.66(1H ,d,
J = 16.0 Hz,H-7),7.64 (2H,dd,] = 8.8,2.0 Hz,H-
2,6),7.01 (2H,dd,J = 8.8,2.0 Hz,H-3,5),6.41(1H,
d,} = 16.0 Hz,H-8),3.86 (3H,s,-OCH;), “"C-NMR
(100 MHz, Acetone—ds)8: 167.4(C-9),161.6(C-4),
144.3(C-7),129.8(C-2,6),127.2(C~1),115.8 (C-
8),114.3(C-3,5),54.9(-0CH,) , LA % #E 5 Sk
HYIH -, HEE 4 E-M-PEEREMR(E-
p—methoxycinnamic acid) .

KEW 1S REABCHSE (FM),mp 210 ~
213°C, 'H-NMR (400 MHz, Acetone—ds)d: 7.50(1H,d,
J = 16.0 Hz,H-7),7.43 (2H,d,] = 8.4 Hz,H-2,6),
6.77(2H,d,J = 8.4 Hz,H-3,5) ,6.22(1H,d,] = 16.0
Hz,H-8), "C-NMR (100 MHz, Acetone-d¢)d: 167.3
(C-9),159.6 (C-4),144.7 (C-7),130.0 (C-2,6),
126.2(C-1),115.8(C-3,5),114.9(C-8), L b %¥E
5XMBMBEI B, BMEE 1S HE-WN-BERE
B (E~p-hydroxycinnamic acid),

ke 16 JHEBHE (FE) mp 135 ~
137°C, 'H-NMR (400 MHz,CDCl;)3: 7.66(1H,d,] =
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16.0 Hz,H-7),7.42 (2H,d,]J = 8.0 Hz,H-2,6),6.87
(2H,d,J = 8.0 Hz,H-3,5),6.31 (1H,d,J = 16.0 Hz,
H-8),3.80 (3H,s,9-0CH;), “C-NMR (100 MHz,
CDCI;)3: 168.1 (C-9),158.6 (C-4),1449 (C-7),
130.0(C-2,6),126.6(C-1),116.0(C-8),114.7(C-
3,5),51.7(9-0CH,), LA b $C8 5 SCHk 207 ¢y —
B, WEE 16 W E-X-RENEMRPE (E-p-hy-
droxycinnamic acid methyl ester),

k& 17 BREeHSE (FBE)mp 171~
173°C, 'H-NMR (400 MHz,CD,0D)3: 7.64(1H,d,] =
16.0 Hz,H-7),7.20(1H,d,J = 1.6 Hz,H-2),7.09(1H,
dd,J = 8.4,1.6 Hz,H-6),6.84 (IH,d,J = 8.4 Hz,H-
5),6.35 (1H,d,J] = 16.0 Hz,H -8),3.91 (3H,s, -
OCH;), “C-NMR (100 MHz,CD,0D)8: 169.6(C-9),
149.1(C-4),148.0(C-3),145.5(C-7),126.4(C-1),
122.6(C-6),115.1(C-5),114.5(C-8),110.3(C-2),
55.0(-OCH;) . KA b33 5 SRR #UBE I8 — B, S E
17 R B8 8 (ferulic acid),

e 18 BEBHE (FB),mp 195 ~
197°C, 'H-NMR (400 MHz,CD,0D)3&: 7.58(1H,d,J =
16.0 Hz,H-7),7.08(1H,d,J = 2.0 Hz,H-2),6.98(1H,
dd,J = 8.0,2.0 Hz,H-6),6.83 (1H,d,J = 8.0 Hz,H-
5),6.29 (1H,d,] = 16.0 Hz,H-8), “C-NMR (100
MHz,CD,0D)3: 170.0(C-9),148.0(C-4),145.4(C-
3),145.3(C~7),126.5(C-1),121.4(C-6),115.1(C-
5),114.6(C-8),113.7(C-2) . LA - ¥ iE 5 R 4R E™
B —B, B E 18 M HEEE (caffeic acid),

&YW 19 HEMK,mp 148 ~ 150C, [a)p® =
£ 0(c=0.48,MeOH),UVAmax nm:235,326, IR(KBr)
cm ~';3405,1695,1630,1605,1505, 'H -NMR (400
MHz,CD,0OD)&: 7.53 (1H,d,J = 16.0 Hz,H-7),7.04
(1H,d,J] = 1.6 Hz,H-2),6.94(1H,dd,] = 8.0,1.6 Hz,
H-6),6.69 (1H,d,] = 8.0 Hz,H-5),6.26 (1H,d,] =
16.0 Hz,H-8),4.15 (1H,dd,J = 11.2,4.0 Hz,H-1'a),
4.06(1H,dd,J = 11.2,6.0 Hz,H-1'b),3.78(1H,m ,H-
2"),3.75(3H,s,~0CH;) ,3.49(2H,dd,] = 5.6,2.8 Hz,
H-3"), “C-NMR (100 MHz,CD;OD)5: 167.8(C-9),
149.2 (C-4),148.0 (C-3)145.6 (C-7),126.3 (C-1),

122.7(C-6),115.1(C-5),113.9(C-8),110.4(C-2),
69.9(C-2"),65.2(C-1'),62.7(C-3"), Y L&YY X
BRI EIH) — 3B, K E 19 & 1-0-feruloylglycerol ,

LI

BEARNNBREYIETAHKEYREN
G HIEAYHERSHOHARBEBE N DR, R
5 EAIE 2005 ARG SLRCER a9 BT AR IL A AR AR
VHEB B ELENRMRELSY. BHERITH
HEEHEFERERE, UHERT, Ky KR 3
Bk bR AP RS WHE D MR RESF
WAMEAEAKE X, BRERSAIE ML
HOBiR ERESHTENAENEE, BARHEM
P AR 23S B 4 TT BB R DL 6 v B A M RS B4 3 A

$ % 30wk
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Non-alkaloid Constituents in Fritillaria cirrhosa and Fritillaria delarayi
Cao Xinwet, Chen Sibao,Xiao Peigen,Chen Shilin
(Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences,
Peking, Union Medical College, Beijing 100094)
Cao Xinwei, Chen Sibao
(State Key Laboratory of Chinese Medicine and Molecular Pharmacology, Shenzhen 518057)
Li Jun
(Department of Biology and Center for Chinese Medicine, the Hong Kong University of
Science and Technology, Clear Water Bay Road, Hong Kong, China)

We studied the chemical constituents of the bulbs of Fritillaria cirrhosa and Fritillaria delawayi. In the study,
chemical constituents were isolated using column chromatographic methods, including silica gel and sephadex LH-20,
and their structures were elucidated based on the physicochemical and spectral evidences. Twelve compounds were
isolated from F. cirrhosa, and their structures were identified as B-sitosterol (1), E—cinnamic acid (2), 2—monopalmitin
(3), daucosterol (4), uracil (5), thymine (6), cytidine (7), inosine (8), uridine (9), guanosine (10), thymidine (11), adeno-
sine (12). Thirteen compounds were isolated from F. delavay,i and their structures were identified as E-3,4,5-
trimethoxycinnamic acid (13), E-p-methoxycinnamic acid (14), E-cinnamic acid (2), E-p—hydroxycinnamic acid (15),
E-p-hydroxycinnamic acid methyl ester (16), ferulic acid (17), caffeic acid (18), 1-O—feruloylglycerol (19), B-sitos-
terol (1), daucosterol (4), uracil (5), thymine (6), adenosine (12). Compounds 2,3,5 ~ 10 and 13 ~ 19 were obtained
for the first time from the genus, while compounds 1 and 4 were obtained from F. cirrhosa. Compounds 1, 4 and 12
were obtained for the first time from F. delavayi.

Keywords: Fritillaria; F. cirrhosa;F. delavayi; Chemical Constetuents
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