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Study on Chemical Constituents from Tibetan Herb Pyrethrumta tsienense

LIN Chaozhan', ZHU Chenchen', BEI-RI:Zerendawa?, HU Min', KANG-SA *Suolangqimei’> (1. Institute of Clinical
Pharmacology, Guangzhou University of Chinese Medicine, Guangzhou 510405, China; 2. Science and Technology
Institute of Tibetan Medicine, Tibetan Traditional Medical College, Lasa 850000 Tibet, China)

Abstract: Objective To study the chemical constituents of Tibetan herb Pyrethrumta tsienense (Bur. et Franch.)
Ling, thus to supply evidence for its pharmacological research and therapeutic mechanism. Methods The components
of methanol extract of Pyrethrumta tsienense (Bur. et Franch.) Ling was isolated and purified by normal phase silica
gel, reversed phase silica gel and Sephadex LH-20. The structures of compounds were identified by spectral analysis
of mass spectrum and NMR ('TH-NMR, “C NMR) spectrum. Results Fourteen flavonoids were obtained from ethyl
acetate fraction and n—butanol fraction,and they were tricin(1), 4, —methoxy—tricin (2), apiolin (3), luteolin(4),
quercetin(5), axillarin(6 ), luteolin—7-0- B —=D—glucoside(7), apiolin-7-0- 8 ~D-glucoside(8 ), apigenin =7-0- 3 —
D—glucuronic acid methyl ester(9), quercetin —3—-0— 3 —D-glucoside(10), 6-hydroxy-luteolin~7—-0- 8 ~D—glucoside
(11), luteolin —=7-0- B —D—-glucoside aid (12), scopoletin—-7-O-f -D-glucoside aid(13), and chrysoeriol-7-0-
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B —D—glucoside aid(14). Conclusion Compounds 8—14 have been isolated from the Pyrethrumta genus for the first

time.
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3 24 Bh) 2 ZE 7R R 4G RE VT 44 S AR 0 1TV /)N o 4
Pyrethrumta tsienense (Bur. et Franch. ) Ling F) 1§
By, ATV R R DU P R R A
JEE . =P P ER R VAR T . BT FE IR AT
Hisg . BAOHA, R FhE ARG R 2y, HATTE
ffRRE . AEBRIE . TH R IR RYZhAL, TER R 3%
MTHRIFRm, kb, BATHU, B, 8%,
MR Bk, A, AR, A TR T
AT B R R S, 2 R HIR 4
ST, AU RTINS & I THi 460 D- ~EFLpkE
T BOR B M 0 B B 2 9 R VR TS, (BAT
7 85 TR B0 2528000 JB R Al 743 A BT

Y 2 ) B BT SR SR RR R A T B 280K
73 K HAE AL, AR SCMAGRE 24 F] 52 2 7R By Y e 4
B O CTEFRALFNIE T WAL B IF % Y 14 4
B2 S, 3RS W ETE R (ricin, 1) 4, -
A - 57 % (4, —methoxy-tricin, 2) . HE/F &R
(apiolin, 3) . KB EZE (luteolin, 4) . Wﬁ%(quercetin,
5 . WA K% K (axillarin, 6), K B H &K
~7-0- B -D- % HiH (luteolin-7-0- B —=D—glucoside,
7). WITER -7-0- B -D- #ij % 1 (apiolin-7-0- B -
D-glucoside, 8) . & -7-0- B -D- A HEEIR H
fig (apigenin —7-0— B —D—glucuronic acid methyl ester,
9). it & -3-0- # & W17 (quercetin ~3-0- B -D-
glucoside, 10) . 6- K - KFBH K -7-0-p -D- #j
Zﬁ%ﬁ(6—hydr0xy—luteolin—7—0— B —D—glucoside, 11 ).
KB ZE ~7-0- B -D- i & PR (luteolin —7-0-
B —D—glucoside aid, 12) . /&R -7-0- B -D- %
b R T (SCOpOletin—7—O— B —=D-glucoside aid, 13).
4 ¥R —7-0- B —D— ] % B 12 1 ( chrysoeriol—7—-
O0-B -D- glucoside aid, 14) . HH, L5 8. 9.
10, 11, 12, 13, 14 #5055 WS 1 o B A
#,

1 5
eI IR R B RE-5299, WL X T T4 884

BRIFAEA T ; Agilent 1260 FiiRA gL, 35 E%
FERRHAT RA s B PR UENL, H EAe
¥4 AVANCE DRX-500 mHz #8548 B 3L HR X,
Hii -+ Bruker; VG ZAB-HS %%, H[E VG A ],
R AT RE RO 2 AT RERE , T S ik L5 Fr
A 53 A HLEE R X D 7 e Al ) Al 2R
J7 5 S EEHE, ODS RP-Cy (40~63 m), Merck
KGaA, f#[H; Sephadex LH-20, 25-100 pm, Fluka
BioChemika, Buchs, Fi1:; JiAtiif, DMSO-d6 #l
CD3Cl, NORELL, [,

BT 52 SE /R BRAE b, 2009 4 6 A SR E PE AR b
X, 2RV S~ B e Y - R H SR AR E =N
25 B VC 2y & A8 9 )1 V5 /N B5 24 Pyrethrumta tsienense
(Bur. et Franch) Ling, FEUEFRZAR (PT-200906 ) E1 17
T e B 24 A R 2 BRI ST T

2 #RRESE

B8 B 5 28RBS 9.0 kg, FFFEE(120 L)k
TPBMEHEE, K P BOROB VR AR o Kk 4 R & T
4.0 LZEMWAKY, IRIRAAME(S x4 L), LR
(3x4 L), IETE(5x 4 L)IATEEE, BB
S TR R AE 1S B E, Hd, R BRI
97.3 ¢, 1E THEE4REUY 250 ¢ TR Z TS A B4
90 g, LRERCAEEIEEDT - FEE(50 0 1-1: 1), &
JE F A EE LR, 53] 14 74 (Fr.—Fr.14), Fr.7
AR ST - FEE(100  1—1 = 1DEBEEBR,
BEMLAY 1 (5331 mg); Fr.8 SRR A -
HEE (100 : 11 1) BREVER, 5214669 2(53
mg); Fr.9 ZaEEE s &y - HEE(100 1 1-1 0 1)
FREEVEIE , 15801659 3(50 mg); Fr.10 ZIE ML
FE I Sephadex LH-20 1 2 & Wi, 25 4
(346.3 mg) HIAL &4 5(19.7 mg); Fr.13 LA
PEST - B (100 0 1—1 : 1) BEEEVEL, 155 Fr.
13-2, Fr.13-2 F-4 ODS RP-Cys 30 % FFEEUEN, 15
FMEEY 6(2.5 mg); Fr.14 ZEAHRE AL AN Sephadex
LH-20 HE R Ve, M301k69 7(114.2 mg) Fifb &
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Y 8(217 mg), 1E T BEERAL 240 g, 2 K ALW 5
HP-20, 7K. B - K(10 %—100 % )FHEE VIS5 4
My (Fra—Fr4), Fr.3 1 Fr.4 28 Sephadex LH-20
M ODS RP-Cjs #E e VR, 15 2454 9(29.6
mg). 10(151.9 mg). 11(38.9 mg). 12(347.5 mg). 13
(112.7 mg)F1 14(20.3 mg).

HEHEE

e 1 ARG S, FeCL-Ks[Fe(CN)g|
N PR, BN B AW R, 'TH-NMR (CDsN, 500
mHz) & : 13.76(1H, s, 5-OH), 7.00(1H, s, H-3),
6.75 #16.87 (% 1H, d, J=2.0 Hz, H-6 fl H-8) ,
743 (4% 1H, s, H-2" #1 H-6"), 3.87 (3H, s,
-OCH;), 3.87 (3H, s, —OCH;) ; "“C-NMR (CsD;N,
125 MHz)3: 163.2(C-2), 104.6(C-3), 182.8(C-4),
164.7(C-5), 100.1(C-6), 165.9(C-7), 95.1(C-8),
158.7 (C-9), 105.1 (C-10), 56.7 (3', 5'-OCH,) ,
121.5 (C-1"), 1054 (C-2", C-6"), 149.4(C-3",
C-5"), 1422(C-4"), LI EHdE5 SCHkeHaE kA —
H, MEEREW 1 RS, 7, 4, - SRR -3, S,
— AR LR BVE 4E R (tiricin) o

&Y 2 WEEAFIRES R, FeCli-Ks[Fe(CN g2
Ny PR, BN A RS 'TH-NMR (CsDsN, 500
mHz) 8 : 13.63(1H, s, 5-OH), 7.04(1H, s, H-3),
6.87 #16.76(% 1H, d, J=2.0 Hz, H-6 f1 H-8), 7.33
(% 1H, s, H-2"#1 H-6"), 3.83(3H, s, —OCH;),
3.83 (3H, s, -OCH;), 3.95 (3H, s, -OCH;);
BC-NMR (CsDsN, 125 MHz) & : 166.2 (C-2), 104.8
(C-3), 182.7(C-4), 158.7(C-5), 100.2(C-6), 163.9
(C-7), 95.2(C-8), 163.2(C-9), 106.0(C-10), 56.4
(3", 5'-0CH») , 60.8(4'-OCH>) , 127.2(C-1"), 105.2
(C=2", C=6"), 154.2(C-3", C-5"), 142.2(C-4"),
DL B0 5 SO AR — 3, kA 2 R
5, 7- BRI -3, 47, 57— ZHESLEERED 4, - B
FAHETE K (4, —methoxyctricin) .

G 3 EEOMA, BETHE, FeCl-Ki[Fe
(CN)o] S BAME, $R G A M FEE . ESI-MS m/z
269[M-H] ", 'H-NMR(CsDsN, 500 mHz) & : 13.71(1H,
s, 5-OH), 6.87(1H, s, H-3), 6.81 Fl16.74(4% 1H,
d, J=2.0 Hz, H-6 F1 H-8), 7.90(2H, d, J=8.5
Hz), 7.22(2H, d, J=8.5 Hz) ; "C-NMR(CsDsN, 125
mHz)8: 165.7(C-2), 103.7(C-3), 182.5(C-4), 162.9

(C-5), 99.8(C-6), 164.3(C-7), 94.6(C-8), 158.6
(C-9), 104.8 (C-10), 122.1 (C-1"), 128.7(C-2",
C-6"), 116.6(C-3", C-5"), 162.4(C-4"), F3CHK®
NI, K G 3 NS, 1, 4, - =FRRILHEE RN
A apigenin )o

a4 wEamAK, HETHE, B FeCl-K,
[Fe (CN )i o i €1, $/8 A B 5L, 'H-NMR
(CsDsN, 500 mHz) & : 12.95 (1H, s, 5-OH), 6.64
(1H, s, H-3), 6.19 fll 6.44 (4% 1H, d, J=1.6 Hz,
H-6 1l H-8) , 7.33(1H, brs), 6.90(1H, d, J=84
Hz); “C-NMR (CsDsN, 125 mHz)d : 163.9(C-2),
102.8(C-3), 181.2(C-4), 161.4(C-5), 98.8(C-6),
164.0(C-7), 93.8(C-8), 157.3(C-9), 103.7(C-10),
121.3 (C-1"), 113.5 (C=2"), 1455 (C-3’), 149.7
(C-4"), 116.1(C=5"), 118.8(C=6"), 53CHR"XI A,
YER G 4R 5, T, 3, 4, — DU KL R B A SR
B2 (luteolin) o

&Y 5 IREEHAKR, S THE, B FeCl-
Ki[Fe(CN)Jid Ml W5 e, /8 S A MR, 'H-NMR
(CsDsN, 500 mHz) 8 : 13.35 (1H, s, 5-OH), 6.77
673 (% 1H, d, J=2.0 Hz, H-6 f1 H-8), 8.63
(1H, d, J=1.6 Hz, H-2"), 7.40(1H, d, J=8.5 Hz,
H-5"), 810 (1H, dd, J=8.5, 2.0 Hz, H-6");
BC-NMR (CsDsN, 125 mHz) 8 : 145.9(C-2), 136.2
(C-3), 175.5(C-4), 155.7(C-5), 92.5(C-6), 163.8
(C-7), 97.4(C-8), 160.7(C-9), 102.7(C-10), 121.3
(C-17), 114.8(C-2"), 116.6(C-3"), 162.4(C-4"),
114.9(C-5"), 119.3(C-6" ), H3CHk™xE, %eEfbs
W53, 5, 7, 3, 4, — TLF LR RO MR R %
(quercetin )

k& e WK, S THEE, 18 FeCl-K,
[Fe (CN )l 2 Wi 65, $2/5 &AM EHk. 'H-NMR
(CsDsN, 500 mHz) & : 13.23(1H, s, 5-OH), 6.73
(1H, s, H-8), 8.63(1H, d, J=1.6 Hz, H-2"), 7.40
(1H, d, J=8.5 Hz,H-5),8.10(1H, dd, J=8.5, 2.0
Hz, H-6"), 3.98(3H, s, -OCH;) , 3.87(3H, s,
-OCH;); "“C-NMR (CsDsN, 125 mHz)8: 150.9
(C-2),136.2(C-3), 175.7(C-4), 150.7(C-5), 130.6
(C-6), 157.4(C-7), 89.3(C-8), 147.7(C-9), 104.0
(C-10), 121.4(C-1"), 114.9(C-2"), 145.4(C-3"),
146.6 (C-4’), 1149(C-5"), 119.4(C-6"), 58.9
(3-OCH;), 54.6(6-OCH,)., S53CHRUNIE, %efbs



] |cm K

PG SR 20144F3 A% 25 5% 2 B

+195-

Yeks, 7, 3, 4 - R -3, 6- —HIEILE
B &L 535 & (axillarin) 5

a7 EERK, MIETHE, 8 FeCl-K,
[Fe (CN )il fl i 5 5., $8/8 &AM . 'H-NMR
(CsDsN, 500 mHz)8: 13.64(1H, s, 5-OH), 6.94
(1H, s, H-3), 6.86(1H, d, J=2.5 Hz, H-6), 7.00
(1H, d, J=2.5 Hz, H-8), 7.90 (1H, d, J=2.0 Hz,
H-2),7.30(1H, d, J=8.5 Hz, H-5"), 7.50(1H, dd,
J=8.5, 2.0 Hz, H-6"), 580 (1H, d, J=7.5 Hz,
H-1"), 420(1H, m,H-2"),4.47~4.23(4H,m), 4.60
(1H, dd, J=120, 2.0 Hz, H-6"); B“C-NMR
(CsDsN, 125 mHz)§ : 1643 (C-2), 104.4(C-3),
183.2(C-4), 162.9(C-5), 100.9(C-6), 165.6(C-7),
95.6(C-8), 158.2(C-9), 106.9(C-10), 123.0(C-1"),
115.0(C-2"), 148.1(C-3"), 152.2(C-4"), 117.2
(C-5"), 120.0(C-6"), 102.1(C-1"), 75.1(C-2"),
78.8(C-3"), 71.4(C-4"), 79.6(C-5"), 62.7(C-6").
ESCERUONTRE, BB T AARBEER -7-0-B -
D- %%ﬁﬁ‘(lutmlin—7—0— B —D—gluoo%ide) 5

EW 8 IREEMAR, WiE THEE, # FeCl-

Ki[Fe(CN )it Uﬁrw’é PR AR, H-NMR

(CsDsN, 500 mHz) & : 13.64 (1H, s, 5-OH), 6.94
(1H, s, H-3), 6.90(1H, d, J=2.5 Hz, H-6), 7.10
(1H, d, J=2.5Hz, H-8), 7.90(2H, dd, J=7.0, 2.0
Hz, H-2", 6°), 7.20(2H, d, J=7.0, 2.0 Hz, H-3",
5°), 588(1H, d, J=7.5 Hz, H-1"), 420(1H, m,
H-2"), 4.47~4.23(4H, m), 4.40(1H, dd, J=12.0,
2.0 Hz, H-6"); "C-NMR(CsDsN, 125 mHz) & : 165.5
(C-2), 104.5(C-3), 183.4(C-4), 163.0(C-5), 102.3
(C-6), 164.6(C-7), 95.9(C-8), 158.4(C-9), 107.0
(C-10), 123.8(C-1"), 129.5(C-2",6"), 117.4(C-3",
5’), 163.3(C-4"), 102.1(C-1"), 75.3(C-2"), 79.0
(C=3"),71.6(C-4"), 79.7(C-5"), 62.8(C-6"), H
BRI R, SRS 8 HVET R —-7-0- B -D- Hi4)
B (apigenin—7-0—- B —D—glucoside ) ,

a9 WEAKHmA, MIETHE, MRS
THEFUKAIR G, 5 =S 0y i,
FEEEH) 366 nm T AL R AR A, NI E YN B
FiZ 85y . '"H-NMR(CsDsN, 500 mHz) & : 6.90(1H,
s, H-3), 6.80(1H, d, J=2.5 Hz,H-6),7.64(1H, d,
J=2.5 Hz,H-8),7.90(2H, dd, J=9.0, 2.0 Hz, H-2",
6’), 6.90(2H, d, J=9.0, 2.0 Hz, H-3", 5’), 583

(1H, d, J=7.2 Hz, H-1"), 420 (1H, m, H-2"),
4.22~3.17(4H, m), 4.20(3H, s, —-OCH;) ; “"C-NMR
(CsDsN, 125 MHz) & : 1644 (C-2), 103.2(C-3),
182.1(C-4), 161.4(C-5), 99.3(C-6), 162.4(C-7),
95.8(C-8), 156.9(C-9), 105.5(C-10), 121.1(C-1"),
128.7(C-2",6"),116.1(C-3",5"),161.2(C-4"), 99.1
(C-17), 72.7(C-2"), 75.2(C-3"), 71.4(C-4"), 75.4
(C=5"), 169.2(C-6"), 52.1(6"-0CH;), SH&5& ik
XPRE, BOEEY) 9 TR —7-0- B -D- Hja b
PR H g (apigenin—7-0— B —D—gluccuronide methyl ),

k& 10 BEkhAR, HiETHE, B
FeCl,—K; [Fe (CN) i) i #5 5, $8/R %A 3
'H-NMR(CsDsN, 500 mHz) & : 12.60(1H, s, 5-OH),
6.19 (1H, d, J=2.0 Hz, H-6), 6.39 (1H, d, J=2.0
Hz, H-8), 7.57(1H, d, J=2.0 Hz, H-2"), 6.83(1H,
d, J=8.5 Hz, H-5"), 7.57(1H, dd, J=8.5, 2.2 Hz,
H-6"),5.50(1H, d, J=7.5 Hz,H-1"),5.30~3.16(4H,
m); “C-NMR (CsDsN, 125 mHz) & : 156.0(C-2),
133.3(C-3), 177.3(C-4), 161.2(C-5), 98.5(C-6),
164.3(C=7), 93.6(C-8), 156.5(C-9), 104.0(C-10),
121.1(C-1"), 116.2(C-2"), 144.8(C-3"), 148.4
(C-4"), 115.1(C-5"), 121.3(C-6"), 100.8(C-1"),
74.2(C=2"), 76.4(C=3"), 70.0(C-4"), 77.5(C-5"),
60.9(C-6"). 53CHRUINT IR, S5 kB9 10 R
E -3-0-B-D- #ij % B H (quercetin-3-0—p -D-
elucoside) .

a1 BEEhAR, S THE, 8 FeCl-
Ki[Fe(CN)Jid Al B g o, $&n S A MR, 'H-NMR
(CsDsN, 500 mHz) & : 12.70(1H, s, 5-OH), 6.95
(IH, s, H-3), 6.80(1H, s, H-8), 7.40(1H, d, J=
2.0 Hz, H-2"), 6.90(1H, d, J=8.5 Hz, H-5"), 7.40
(1H, dd, J=8.5, 2.0 Hz, H-6"), 5.10 (IH, d, J=
7.0 Hz, H-1"), 4.70~3.70 (4H, m); “C-NMR
(CsDsN, 125 mHz) & : 164.3(C-2), 102.9(C-3),
182.3(C-4), 149.1(C-5), 130.5(C-6), 151.3(C-7),
94.0 (C-8), 149.7 (C-9), 105.8 (C-10), 119.0
(C-17), 128.6(C-2"), 146.6(C-3"), 145.8(C-4"),
1159 (C-5"), 121.6 (C-6"), 1009 (C-1"), 73.2
(C-2"), 75.8(C-3"), 69.7(C-4"), 77.3(C-5"), 60.7
(C-6"), HICHEMIXTIE, BEtb G 11 8 6- 2 hk -
KRBEZE —7-0- B -D- 5 2 b (6—hydr0xyluteolin—7—
0- B —glucoside) .
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EY 12 WEEHAR, s THE, 8 FeCl-
Ky[Fe(CN)Jid A B 5, $Rn G A mEi. 'H-NMR
(CsDsN, 500 mHz) & : 13.00(1H, s, 5-OH), 6.98
(1H, s, H-3), 6.86(1H, d, J=2.0 Hz, H-6), 6.47
(1H, d, J=2.0 Hz, H-8), 7.43 (1H, d, J=2.0 Hz,
H-2"),6.90(1H, d, J=8.5 Hz, H-5"), 7.45(1H, dd,
J=8.5, 2.0 Hz, H-6"), 550 (1H, d, J=7.5 Hz,
H-1"), 5.30~3.16 (4H, m); “C-NMR (CsD:N, 125
mHz) 8 : 164.5 (C-2), 1032 (C-3), 181.9(C-4),
161.2(C-5), 99.4(C-6), 162.5(C-7), 94.6(C-8),
156.7 (C-9), 105.5 (C-10), 119.2 (C-1"), 113.0
(C-2"), 1458(C-3"), 149.9(C-4"), 116.0(C-5"),
121.4(C-6"), 99.2(C-17"), 72.8(C-2"), 75.4(C-3"),
71.3(C-4"), 75.6(C-5"), 170.1(C-6"), 5 3CHRIZXF
B, S B 12 MARBEL R -7-0- B -D- Hi%i b
21 (luteolin—7-0—- B —D—glucuronide ) .

& 13 WRE AR, s THE, 8
FeCli—K;[Fe (CN )|t 2 5 8, 4278 & A By 3k,
'H-NMR(C5D5N, 500 mHz) 8 :13.64(1H, s,5-OH),
6.82(1H, s, H-3), 6.40(1H, d, J=2.0 Hz, H-6),
6.80(1H, d, J=2.0 Hz,H-8),7.90(1H, d, J=8.5 Hz,
H-2",6’), 6.90(1H, d, J=8.5 Hz, H-3", 5’), 5.10
(1H, d, J=7.5 Hz, H-1"), 530~3.16 (4H, m);
BC-NMR (CsDsN, 125 mHz) 8 : 164.3 (C-2), 102.9
(C-3), 181.9(C-4), 161.6(C-5), 99.6(C-6), 162.9
(C-7), 94.7(C-8), 156.9(C-9), 105.3(C-10), 120.8
(C-1"), 128.6(C-2"), 116.0(C-3"), 161.0(C-4"),
116.0(C-5"), 128.6(C-6"),99.5(C-1"), 72.9(C-2"),
74.3(C-3"), 71.9(C-4"), 76.3(C-5"), 172.6(C-6"),
HXwm™xr M, ¥ EW 13 WEFETE
~-7-0-B -D- #] % B4 % iR H (apige-nin-7-0- -D-
glucuronide) .

G 14 BEHR, IS THE, 8 FeCl-K,
[Fe (CN) i{FIB#EE, FRTAMmFEE. 'H-NMR
(CsDsN, 500 mHz) § : 13.01(1H, s,5-OH),7.00(1H,
s, H-3),6.40(1H, d, J=2.0 Hz, H-6),6.90(1H, d,
J=2.0 Hz, H-8), 7.60(1H, s, H-2"), 6.80(1H, s,
H-5"), 6.90(1H, s, H-6"), 5.10(1H, d, J=7.0 Hz,
H-1"), 3.80~3.10 (4H, m); “"C-NMR (CsD:N, 125
mHz) 8 : 1643 (C-2), 104.6 (C-3), 182.1(C-4),
161.2(C-5), 99.5(C-6), 162.9(C-7), 95.1(C-8),

157.0(C-9), 105.4(C-10), 119.2(C=1"), 111.1
(C-2"), 151.4(C-3"), 148.3(C-4"), 116.1(C-5"),
120.3(C-6"), 103.8(C-1"),72.9(C-2"), 74.5(C-3"),
71.8(C-4"), 76.2(C-5"), 172.6(C-6"), 5 3CHRIINF
M, KB 14 MEXH R -7-0- B -D- HijhH
IR ( chrysoeriol=7-0— B —D—glucuronide ) ,

Bt
BB EFENE - FAARLEITAEKED
PR B
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