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[ Abstract ] Objective; This article aimed to study chemical constituents of Gnaphalium affine. Method :
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Compounds were obtained from the ethyl acetate extraction of G. affine by silica gel column chromatography and
Sephadex LH-20. Their structures were elucidated according to spectral data and physiochemical properties.
Result; Thirteen compounds were isolated from G. affine and identified as ethyl caffeate (1), protocatechuic acid
(2), E-B-hydroxy-cinnamic acid (3), 4-hydroxyacetophen-one (4), protocatechuic acid ethyl ester (5),
(6), (7)),
4'-hydroxydehydrokawain (8 ), chlorogenic acid (9), 1, 4, 5-tri-O-caffeoylquinic acid (10), 1, 5-di-O-
caffeoylquinic acid (11), 1, 5-di-O-caffeoylquinic acid methyl ester (12), and 1, 3-di-O-caffeoylquinic acid

3- (4’- formylphenoxy ) -4-methoxybenzaldehyde desmethylyangonine-4'-glucopyranoside

(13). Conclusion: Compounds 1, 2, 4-7 and 10 were isolated from Gnaphalium for the first time, and

compounds 3 and 8 were isolated from Compositae for the first time.

[ Key words ]

Bt B 344 B T ISR B KL R AR
TEA 29 200 i, F IR A 19 F, B b3, , 325y
A T AT SR PRV S, AN R, Gl , M
A2, BA (AR Pl R XA D%, TR
7 R R o Y WP IR] A A VTP WA IR (R R
SR P Lot s Al B ot O =00 R, R4S T & 24 & [
PR AR e R I SR 0 Bt e 32 B R
R L kT R g RS .
R ik — A WF 5T B A A 2 a0, 2B A R B R Y
LR CBEAWBALIEAT T 038 B R %E T 13 e
YL PG 1,2,4 ~7,10 55 O B B
MY 2 AEW 3.8 i NS RHE Y 5
3], A S W YO B R > B AR E
1

MAT-212 %I Jfi % % ( 3¢ [E Varian /> &) ), AC-
600P B 4% ff 3 J5 AL (1% [ Bruker 2 @] ) , Yanaco i
T S50 € A ( H AR Yanaco 24 F] ) , CPA225D HY i
Y64 BT K- (12 F Sartorius 22 &) ,ZF-20D AU KE 44 =X
SO A AR (v A F AR ), A R A R AL
HZRERE (LI AR M S VLA RE R TTF KA R A ) o Bt
727,10% Wi lR £ B v i (1 25 L AT BRA /) 5
AR 24 g i A Al

BUIHT B 2544 T 2008 4 9 H W [ 22 8= M 254
Wi, 2808 7518 K% A 24 i =8 sk U I B e e
Sy 25 BBt B8 A ) B M BL Gnaphalium affine D.
Don [ T4 4 %, R A (sln-sqc-20080928 ) 77 i T4
THEBRR AR A HE
2 REBSE

B Y 2 B 42 HE 27.0 kg B, 80% £ W [l
FEU3 W, B IR R IBOR M 2 B, e i = T 15 IR H
3370 g i2 F M KRB, MO A il Bk L TR 2 1R
IE T BEASI, o 4 ] W A% B0 R 75 31 4 AP RR AL
Horp i iR AL 450 g, LR L ERHRAL 550 g, IE T B

Gnaphalium affine; chemical constituent; Gnaphalium; structural identification

FRAL 380 go MU 1R & TG #B 6L 25 B 400 g FI Ak G
3% (100 ~ 200 H ) 4 kg, DL & be-H B
(50:1 ~0: 1) BB EEVENR . 2838 )2 58 51, & JF A [R] it
I35 Fr, ~ Fr, 35 6 348, Fr, LRER R @3 ( =4
HBe-HIBE 3001 ~0: 1) BB BE BRI, 75 Fr,, ~ Fr,,3 &
Gre Fr, % MCI A (HEE-K 3:7 ~1:0),
Sephadex LH-20 ( — 4 W %e-H B 1: 1) 2 &2 U it 2
e, A EEE Y 1(5 mg), 2(9 mg) ,3(8 mg);Fr,,
% Sephadex LH-20 A, 4 ( FHEE-7K 4:6 ~1:0) Pk
i , 2 Sephadex LH-20 ( HI i) Jz & 4lifk , 15L& 9 4
(5 mg) M5(9 mg) , Fr,, % Sephadex LH-20 ( H i5-
7K 8:2) F1 ODS S AH 5 1% #F (FHBE-7K 3:7 ~6:4) 14
654 11(340 mg) 5 Fry 28 (A8 4 MCI( H E-7K 0:
1~1:0), B8 VERE S Fry, ~ Fry,. Fry, 4 Sephadex
LH-20 ( H -7k 8:2 ~1:0) BEML, 15L& 9 6 (15
mg) , Fr,,% Sephadex LH-20( FAfiE-7k 8:2) ik &
¥ 7(10 mg) ;Fr, % ODS Jz A 2,3 ( H -7k 4: 6 ~
8:2) 15 9(18 mg) ;Fry 28 ODS S A6 ( H EE-7K
2:8~1:0), BIERBAE Fro,, Fr, 2. Frg, &
ODS Sz AH (W -7k 3:7 ~8:2) , 15 4k& ¥ 10 (35
mg) ,12(450 mg), Fro, % ODS S AH (I EE-7K 4:6 ~
1:0) , Sephadex LH-20 ( I iE-7K 8:2 ~1:0) 134k &
) 8(23 mg) M1 13(125 mg)
3 £HEE

a1 IRECE W (LROER) ,162 ~165 C,
ESI-MS m/z 207 [M - H] ,'H-NMR (600 MHz,
CDC1,)8:7.60 (1H, d, J =15.6 Hz, H-7), 7.12
(IH, d, J=1.8 Hz, H2), 7.03(1H, dd, J=1.8,
7.8 Hz, H6), 6.90(1H, d, J =7.8 Hz, H-5),
6.28(1H, d, J=15.6 Hz, H-8), 5.86(1H, brs,
4-OH), 5.72(1H, brs, 3-OH), 4.28(2H, q, J =
7.2 Hz, -CH, ), 1.35(1H, t, J=7.2 Hz, - CH,) ,
PC-NMR (150 MHz, CDCl,)8:166.5(C-9), 127.6
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(C-1), 146.1(C4), 144.7(C-3), 143.7(C-7),
122.4(C-6), 115.6 (C-5), 115.5(C-8), 114.3
(C2),60.6( -CH, ),14.3( -CH,) ., DL F¥# S
SCHRHRRIE [ 9 ] i B A — B, Bt fk 59 1 S
MEPR T -

a2 TaEHIRGE N, 195 ~198 C,ESI-MS
m/z 155 [M +H]" ,'H-NMR (600 MHz, DMSO-d,)
8:7.34(1H, d, J=1.8 Hz, H2), 7.30(1H, dd,
J=1.8,7.8 Hz, H6), 6.78(1H, d, J=7.8 Hz,
H-5) ;" C-NMR (150 MHz, DMSO-d,) §: 121.7
(C-1),116.6 (C-2), 144.9(C-3), 150.0(C-4),
115.2(C-5), 121.9(C-6), 167.4(C-7) . Dh I %¥z
ESCHRIGE [ 10 ) A A — 20, s e b &9 2 0
JEILZE IR

e 3 [Egs 5,210 ~215 °C ,ESI-MS m/z
163 [M-H] ,'H-NMR (600 MHz, C,D,N)§:8.08
(1H, d, J=15.6 Hz, H-7), 7.61(2H, d, J=8.4
Hz, H2,6), 7.14(2H, d, J=8.4 Hz, H-3, 5),
6.81 (1H, d, J =15.6 Hz, H-8) ;" C-NMR (150
MHz, C,D,N) §:126.3 (C-1), 130.4 (C-2, 6),
116.7(C-3,5), 161.0(C-4), 144.5(C-7), 116.9
(C-8),169.6(C9), DL %G5 CHR10 ] FaA —
5, HILH e G 3 xR R A RERR o

&4 HEEE,110 ~112 C,ESI-MS m/z
137 [M+H] " ,"H-NMR (600 MHz, CD,0D)5:7. 88
(2H, d, J=8.4 Hz, H-2,6), 6.84(2H, d, J=8.4
Hz, H-3,5), 2.52(3H, s, - CH,) ; "C-NMR (150
MHz, CD,0D)8:199.3(C-7), 163.7(C-4), 131.9
(C2,6),129.9(C-1), 116.0(C-3, 5), 26.1(C-
8) o DA BB 5 SCHR 11 ] B — 2, i e o 4-58
FEIR 2T

&M s JTastim(LROER), 133 ~136 C,
ESI-MS m/z 183 [M + H] " ,'H-NMR (600 MHz,
CD,0D)8:7.42(1H, d, J =1.8 Hz, H2), 7.41
(1H, dd, J=1.8, 8.4 Hz, H-6), 6.80(1H, d, J =
8.4 Hz, H-5), 4.28(2H, q, J=7.2 Hz, - CH, ),
1.35(1H, t, J =7.2 Hz, - CH,);"”C-NMR (150
MHz, CD,0D)8:168.4(C-7), 151.7(C-4), 146.2
(C-3), 123.6(C-6),122.9(C-1), 117.4(C-5),
115.9(C-2), 61.7( =CH, ), 14.7( -CH,) ., D\ I
B S5E Y 2 HA B RN F R RER T, I A
EEYS HIEILER OB, &YW S A2
i HPLC 237, (654 5 00 & & W I 38 sy, Ik S8 4k
G S AETE T2,
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a6 Tk AR, 116 ~119 C ESI-MS m/z
257 [M +H] " ,'"H-NMR (600 MHz, CD,0D)§:9.76
(1H, s, -CHO), 9.74(1H, s, - CHO), 7.8(2H,
d,J=8.4 Hz, H3',5'),7.43(1H, d, J=1.8 Hz,
H-2),7.42(1H, dd, J=1.8, 8.4 Hz, H-6), 6.91
(2H, d, J=8.4 Hz, H2', 6'), 6.94(1H, d, J =
8.4 Hz, H-5), 3.92 (3H, s, - OCH,) ;" C-NMR
(150 MHz, CD,0D)8:164.8(C-1"), 153.3(C4),
148.2(C-3), 132.0(C-3",5"), 129.2(C-1), 128.8
(C4"), 126.5(C-6), 115.4(C=2", 6"), 114.9(C-
5),109.0(C-2), 54.9( -OCH,). Ll F¥iE 5
BRO12 [z 18 oY A — 20, s e b 5% 6 o 3-
(4'-formylphenoxy ) -4-methoxybenzaldehyde ,

k&Y T Mk A 184 ~ 187 °C ,ESI-MS m/z
811 [2M - H] ,835 [2M + Na] ', 'H-NMR (600
MHz, DMSO-d,)8:7.60(2H, d, J=9.0 Hz H2',
6'),7.28 (1H, d, J=16.2 Hz, H-8), 7.05(2H,
d, J=9.0 Hz, H3', 5"), 6.87(1H, d, J =16.2
Hz, H-7), 6.26 (1H, d, J=1.8 Hz, H-5), 5.61
(IH, d, J=1.8 Hz, H3), 4.92(1H, d,J =7.8
Hz, H-1"), 3.95(1H, m, H-5"), 3.83(3H, s, -
OCH,), 3.71 (1H, m, H3"), 3.47(1H, m, H-
6a), 3.35(1H, m, H-6b), 3.28 (1H, m, H4"),
3.16(1H, m, H-2") ;"C-NMR (150 MHz, DMSO-d,)
8: 170.7(C-4),162.6 (C-6), 158.2(C-5), 158.2
(C4"), 133.7(C-8), 128.8(C-2",6"), 128.7(C-
1'), 117.6(C-7), 116.4(C-3",5"), 100.6(C-1") ,
99.9(C-5), 88.3(C-3), 76.9 (C-3"),76.4(C-3"),
73.1 (C2"), 69.6 (C-4"), 60.5 ( C-6"), 56.3
( —OCH;) LA - %ds 5 3Cmk [ 13 ] A — 3, il 2 e
&MY 7 N desmethylyangonine-4'-glucopyranoside ,

EY 8 HHAK,145 ~ 147 °C ,ESI-MS m/z
245 [M +H] " ,"H-NMR F1"C-NMR ¥ fib& 4 7
L, HOAR 2 1 A 4 % 8%, H-NMR (600 MHz,
DMSO0-d,)8:7.49 (2H, d, J =8.4 Hz, H2',6"),
7.25(1H, d, J=16.2 Hz, H-8), 6.80(2H, d, J =
8.4 Hz, H3', 5'), 6.78 (1H, dd, J=16.2, 1.8
Hz, H-7), 6.22(1H, d, J=1.8 Hz, H-5), 5.59
(1H, d, J = 1.8 Hz, H-3), 3.82 (3H, s,
4 —OCH,) ;"”C-NMR (150 MHz, DMSO-d,) §:162.7
(C-2), 88.0(C-3), 170.9(C-4), 56.3(4-0CH,),
100.0(C-5), 158.9(C-6), 116.1(C-7), 134.3(C-
8), 126.2(C-1"), 129.2(C-2", 6"), 115.7(H-3",
5'),158.9(C4"), LU L Kuds 5 scmk[ 14 ] A —
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M EMEY 8 iy 4'-hydroxydehydrokawain,,

a9 RE 6 IJ0E R K, 205 ~ 208 C,
ESI-MS m/z 353 [M - H] “.'H-NMR (600 MHz,
DMSO-d,)6:7.44(1H, d,J =15.6 Hz, H-7"), 7.05
(1H, d,J=1.8 Hz, H2"), 6.97(1H, dd, J=2.4,
8.4 Hz, H-6"), 6.77(1H, d, J =8.4 Hz, H-5"),
6.17(1H, d, J=16.2 Hz, H-8'),5.08(1H, m, H-
3),3.95(1H, m, H-4),3.57(1H, m, H-5), 2.02
(1H, m, H-28), 1.96(2H, m, H-6), 1.78 (1H,
m, H-2a) ;"C-NMR (150 MHz, DMSO-d,)§:175.2
(COOH),165.9(C9'), 148.4(C-4"), 145.5(C-
3'), 145.1 (C-7"), 125.7(C-1"), 121.5(C-6"),
115.9(C2"), 114.8 (C-5"), 114.4 (C-8"), 73.7
(C-1),70.9(C-3), 70.6(C-4), 68.4(C-5),36.5
(C-2,6), DA E¥dl 530k 15 ] 3 A — 2, X o
EALEW 9 NG R,

EEY 10 B 8 0 B Ry K, 223 ~ 227 C,
HR-ESI-MS m/z 679. 135 [M + H] " ,'H-NMR (600
MHz, DMSO-d,)8:7.08(1H, d, J=1.8 Hz, H2"),
7.06(1H, d, J=1.8Hz, H2"),7.03 (1H, d, J=
1.8Hz, H-2"), 7.02(1H, dd, J=8.4, 1.8 Hz, H-
6'), 6.92(1H, dd, J=8.4, 1.8 Hz, H-6");6.87
(IH, J=1.8, 8.4Hz, H6"), 6.81 (1H, d, J =
8.4Hz, H-5'),6.75(2H, d J = 8.4Hz, H-5",5"),
7.51(1H, d, J=15.6 Hz, H-7") ,6.25(1H, d, J =
15.6 Hz, H-8'), 7.49(1H, d, J=15.6 Hz, H-7"),
6.21(1H, d, J=15.6 Hz, H-8") ,7.41(1H, d, J =
15.6 Hz, H-7"),6.11 (1H, d, J = 15.6 Hz, H-
8”) ;" "C-NMR (150 MHz, DMSO-d,)5:173.9(C-7),
165.9(C-9"), 165.8(C-9"), 165.3(C-9"), 148.5
(C-4"), 148.3 (C-4"), 148.1(C-4"), 145.8 ( C-
3), 145.6 (C-7"), 145.5(C-7", 3", 3"), 145.3
(C-7"), 125.4 (C-1"), 125.2(C-1"), 125.1 ( C-
1), 121.4 (C-6"), 121.3 (C-6", 6"), 115.9( C-
5'), 115.8(C-5", C-5"), 114.8(C=2", 2"), 114.6
(C2"), 114.6 (C-8"), 114.3 (C-8"), 113.9 ( C-
8”),80.9(C-1), 75.0(C-4), 67.1(C-5), 66.3
(C-3),37.8(C-6), 34.7(C-2), DL %¥¥s 5 sCHk
(16 ] FAR—5, % e 1,4,5-=0nHERE 4 T % .

EY 11 REQ K ,226 ~229 °C ,ESI-MS
m/z SUT[M + H] ", = G Ak 8 -2k w040 80 52 g FH 2
TR Iy 45 B 1% P ' H-NMR (600 MHz, DMSO-d, )
8:7.47(1H, d, J=15.6 Hz, H-7"), 7.41(1H, d,
J=15.6, Hz,H-7"), 7.08 (1H, d, J =1.8Hz, H-

2"y, 7.03 (1H, d, J =1.8Hz, H-2"), 7.00 (1H,
dd, J=8.4,1.8Hz, H6'), 6.92(1H, dd, J=8.4,
1.8 Hz, H6"), 6.76 (1H, d, J =8.4 Hz, H5"),
6.74(1H, d, J=8.4 Hz, H-5"), 6.24(1H, d, J =
15.6 Hz, H-8'), 6. 17(1H, d, J=15.6 Hz, H-8") ,
5.22(1H, m, H-5), 4.08 (1H, m, H-3), 3.6l
(1H, dd, J=5.4, 8.4 Hz, H4), 2.53(1H, dd,
J=12.0, 7.2 Hz, H2a), 2.34(1H, dd, J =4.8,
12.0 Hz, H-6a), 2.20(1H, dd, J=12.0, 6.0 Hz,
H-2b), 1.81(1H, dd, J=4.8, 7.2 Hz H-6b) ;"C-
NMR (150 MHz, DMSO-d,)8:174.4(C-7), 166.3
(C9'), 165.0(C9"), 149.0 (C-4'), 148.2 ( C-
4", 145.9(C-3", 3"),144.8(C-7"), 144.6(C-7"),
125.6(C-1"), 125.5(C-1"), 121.2(C-6"), 120.3
(C-6"), 116.0(C-5"), 115.9(C-5"), 114.9(C-2",
2"), 114.2(C-8', 8"), 81.9(C-1), 72.4(C4),
70.4(C-5), 68.9(C-3), 37.6(C-6), 34.9(C-2),
DL s 5k 17 ) A -3, e G EE RN 1,
S5-ZWMMEREZE TR (1,5-di-0-caffeoyl quinic acid) ,
EW 12 IRE Ao E BB K ,229 ~ 231 C,
ESI-MS m/z 531[M + H] ", = G {4k -2k AL 87 S5 i
FHPE, 1RO B &% 5 % BH P L"H-NMR (600 MHz,
DMSO0-d,)8:7.47(1H, d, J=15.6 Hz, H-7"), 7. 41
(1H, d, J =15.6 Hz, H-7"), 7.08 (1H, d, J=
1.8Hz, H-2"), 7.03 (1H, d, J =1.8Hz, H2"),
7.00(1H, dd, J =8.4, 1.8Hz, H-6"), 6.92(1H,
dd, J=8.4, 1.8 Hz, H-6"), 6.76(1H, d, J=8.4
Hz, H-5'), 6.74(1H, d, J =8.4 Hz, H-5"), 6.24
(1H, d, J =15.6 Hz, H8'), 6.17(1H, d, J =
15.6 Hz, H-8"), 5.22(1H, m, H-5), 4.08 (1H,
m, H3), 3.61(1H, dd, J=6.0, 8.4 Hz, H4),
3.17(3H, s, - OCH,), 2.52(1H, dd, J =12.0,
7.2 Hz, H-2a), 2.34(1H, dd, J=4.8, 12.0 Hgz,
H-6a), 2.20(1H, dd, J=12.0, 6.0 Hz, H-2b),
1.81(1H, dd, H-6,);"”C-NMR (150 MHz, DMSO-
dy)8:125.6(C-1"), 125.5(C-1"), 114.9(C-=2"),
114.9 (C-2"), 145.9 (C-3", 3"), 149.0 (C4"),
148.2(C4"), 116.0(C-5"), 115.9(C-5"), 121.2
(C-6"), 120.3 (C-6"), 144.8 (C-7"), 144.6 ( C-
7"y, 114.2 (C-8', 8"), 166.3 (C9'), 165.0 ( C-
9"),67.3( -0CH,), XBizkEYWSLEY 11
HAMF, RRFMEZ T —4 - OCH,, #4% ¢ k
B2 WEH 1, S-ZumMEBE 4 TR TR
AW 13 RIS 5,225 ~227 °C, ESI-MS
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m/zS1T[M + H]", = G Ak k-2 5040 81 5 hi FH
P£,'H-NMR (600 MHz, DMSO-d,)5:7.43 (1H, d,
J=15.6 Hz, H-7'), 7.45(1H, d, J=15.6, Hz, H-
7"y, 7.02(1H, d, J=1.8 Hz,H-2"), 6.98(1H, d,
J=1.8 Hz, H-2"), 6.86(1H, dd, J=8.4, 1.8 Hz,
H-6"), 6.68(1H, d, J=8.4 Hz, H-5"), 6.63(1H,
d, J=8.4 Hz, H-5'), 6.18(1H, d, J =15.6 Hz,
H-8"), 6.14 (1H, d, J =15.6 Hz, H-8'), 5.20
(IH, t, J =4.2Hz, H-3), 4.18 (1H, ddd, J =
13.2, 9.0, 3.0 Hz, H-5), 3.59 (1H, dd, J =
12.96, 3.6 Hz, H4),2.43(1H, dd, J=15.6, 3.6
Hz, H-2a), 2. 13(2H, d,J =12.0 Hz, H-6a), 2.08
(1H, d, J =12.0 Hz, H2b), 1.81 (1H, dd,J =
13.2, 12.0 Hz, H-6b);"C-NMR (150 MHz, DMSO-
d;)8:81.9(C-1), 33.6(C-2), 72.9(C-3), 74.9(C-
4),68.4(C-5), 41.6(C-6), 174.3(C-7), 126.1(C-
1), 125.8 (C-1"), 116.0 (C-2"), 115.6 (C-2"),
145.9(C-3", 3"), 149.1(C-4", C4"), 116.4(C-5"),
116.3(C-5"), 121.2(C-6"), 120.3(C-6"), 148.9(C-
7'y, 146.4 (C-7"), 115.5 (C-8'), 114.9 (C-8"),
166.3(C9'), 165.0(C9") ., H3CHk[ 18] HA —3k,
W R 1, 3- WL TR
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