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Abstract: Objective To investigate the chemical constituents from Re-Du-Ning Injection (RDN). Methods The chemical
constituents were isolated by chromatography on silica gel, ODS, Sephadex LH-20, and Toyopearl HW-40 columns and reverse phase
MPLC and HPLC repeatedly. Their structures were identified by spectral data and physicochemical property. Results Sixteen
compounds were isolated and identified as 5-O-caffeoylquinic acid (1), 5-O-cafteoylquinic acid methyl ester (2), 4-O-caffeoylquinic
acid (3), 5-O-caffeoylquinic acid methyl ester (4), 4,5-di-O-caffeoylquinic acid (5), 4,5-di-O-caffeoylquinic acid methyl ester (6), 3,5-
di-O-caffeoylquinic acid (7), 3,5-di-O-caffeoylquinic acid methyl ester (8), 3,4-di-O-caffeoylquinic acid (9), 3,4-di-O-caffeoylquinic
acid methyl ester (10), secologanic acid (11), vogeloside (12), 7-epi-vogeloside (13), E-aldosecologanin (14), Z-aldosecologanin (15),
and SH,8H-pyrano [4,3-d] thiazolo [3,2-a] pyridine-3-carboxylic acid (16). Compounds 1—10 showed high efficiency and low toxicity
with antivirus activity against RSV. Conclusion All the isolated compounds are reported from RDN Injection for the first time, and
caffeoylquinic acids may be one of antivirus pharmacodynamic material bases of RDN.
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WA R - i, ERPIRGER G BSOS
R AREN, SO T D), ORI
T8 NIRRT VSRR TR TR (95% LEFUEM
FALD) ok B E 20 M-S, TR0 BRALG)
BEAT T RSN GUR RS PEVEAN, SR BN AR ER A
A7 BRI AR SR T RS R i Y
SHE T B A G A (1) HPLC A B i s T 4 it
TAESR A ORI, Oy T At R AR T
WAL 22 A3 AR S e 3 Pt v e il U
BEATHRIN, ARSI AU PRE TSR IE T B AL Y
W O BEAT RIS, N ar 13 3] 16 MEEY), 5>
MEEE R 5-O-MEmEZE /8 (5-O- caffeoylquinic
acid, 1) 5-O-BnHi 2 7 12 F 16 (5-O- caffeoylquinic
acid methyl ester, 2). 4-O-WIMEEEZE TR (4-O-
caffeoylquinic acid, 3). 4-O-WilHEEEZ: T 2 H g
(5-O-caffeoylquinic acid methyl ester, 4). 4,5-0-_
UhHEREZE R (4,5-di-O-caffeoylquinic acid, 5)-.
4,5-0- W e 4E 7 12 H g (4,5-di-O- caffeoylquinic
acid methyl ester, 6). 3,5-O- — MM 8t 4 7° 12
(3,5-di-O-caffeoylquinic acid, 7). 3,5-O-_Bnnfiit
Z TR (3,5-di-O-caffeoylquinic acid methyl
ester, 8). 3,4-0- —WNuk @t % T (3,4-di-0-
caffeoylquinic acid, 9). 3,4-O-WNMHEREZE 7= R H g
(3,4-di-O-caffeoylquinic acid methyl ester, 10). ¥
TR (secologanic acid, 11). LG4
WHE (vogeloside, 12). 7-3& ShEk1 -4 N g
(7-epi-vogeloside, 13). E-aldosecologanin (14).
Z-aldosecologanin (15). 5H,8H-pyrano [4,3-d] thiazolo
[3,2-a] pyridine-3-carboxylic acid (16). L&)
B0 B RN FATE TSR A E, SR 54
JUEAZ RN, (CPE) RS I 41 i 77375 6 (1) 7 iP5
WM 2 T R S AL A W) BEAT AR S U IR T 15 s 75
(RSV) (RSN, 45 R sz S R A Bk
WAL RSV IR, Hrp b5 1~4 (1) ECso
fHAE 10~30 pmol/L, HEFFFEL (SD KT 30; 1k
A4 5~10 1) ECso {5/N T 10 pmol/L, SI KF 100,
1 XES5HH

Brucker AVANCE400 Y #% 3t 4% 4 (i &
Brucker 24 7)), Finnigan LCQ Advantage MAX Jitits

% (ZE[E Thermo Fisher Scientific A7), Waters
Snapt G2 mass spectrometer f= 7> FFIEEA (3 [H
Waters A 7)), Shimadzu 77 = 808AH (1% (HA
Shimadzu A ], Shimadzu LC-6AD %2, 4Nl
@3, Shimadzu 18 2 3 FORAR (1% CH A Shimadzu
AW o SrHTE RO (SRR Cig A1 (250 mmX
4.6 mm, 5 pm, Nacalai Tesque Inc., HA), 45
WORA A TERE R Cig A (250 mm X 20 mm, 5 pm,
Nacalai Tesque Inc., HA). {#ZHENE GFasy FIFE
WRER (F Bl T ), HP-20 K AL G
(Mitsubishi-Chemical, H ), [ Al ODS #£H Merck
/~F)), Sephadex LH-20 1%} ( Amersham Biosciences
~H]), Toyo-pearl HW-40 3kl (Toyo Soda MFG).
EE TR (VLRG3 A7 B 2 7] A2
#65 1009060 AW LB 40 (Hep-2 4l i, 1 [E
BRp Bt lBOR ) MEGE S R (RSV,
R Bt lBORFE T o
2 RBENE

WA TR 700 32 (10 mL/32), el [mle
WA, AR TSR R R4 700 g T 10 55
K, SERFANSTR CWEANIE T BE/ A 3 IR, I
JEIRAE1S BIESIR CFRAEHY) (RDN-E, 69.9 ). IF
TEAEY (RDN-B, 300 g) Fl/K)/Z (RDN-W,
327 @) BUIE T A7 RDN-B (150 g) #EATRENHE
G I8, G- RR R e A 21 8 MR Fr. 1~
8. Fr.2 % Sephadex LH-20 CZ{5i-FlE 1 : 1) ¥:ff
WA AT E 2 M Fr. 2A~2B, Fr. 2B & R &
ODS "L EAT i 5325, HPLC Hil#% 335 1
(85mg). 2 (27.7mg)+ 3 (98 mg) 4 (40 mg).
Fr. 4~5 2 ) B £l . ODS Fl Sephadex LH-20 T {7
iDL M A HPLC 4r 15 2146590 5 (440.6 mg).
6 (159.2mg). 7 (16.4mg). 8 (289 mg). 9 (15.6
mg). 10 (25.2 mg). 11 (6.8 mg). 12 (7.9 mg)
F113 (10.1 mg). Fr. 7 £ Sephadex LH-20 ¥ (% /3
5, PR LR, REE ODS Lk
FE@IE 33, HPLC #5265 14 (8.9 mg).
15 (9.2mg) 16 (10.0 mg).
3 HMETE

WEW 1. AEOTEEM A, ESI-MS m/z: 377
[M~+Na]’, 353 [M—H], X451k 354, 454
"H-NMR Fl "C-NMR Edf e 43 7R A Ci6HisOo,
AHIFIEE K 8. "H-NMR (400 MHz, CD;0D) 6: 7.57
(1H, d, J = 16.0 Hz, H-p), 6.27 (1H, d, J = 16.0 Hz,
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H-a), 7.04 (1H, d, J = 1.9 Hz, H-2'), 6.93 (1H, dd, J =
8.2, 1.9 Hz, H-6'), 6.77 (1H, d, J = 8.2 Hz, H-5'), 2.21
(2H, m, H-2), 4.18 (1H, brs, H-3), 3.74 (1H, dd, J =
8.6, 3.2 Hz, H-4), 5.28 (1H, ddd, J = 9.0, 8.6, 4.4 Hz,
H-5),2.07 (2H, m, H-6). LA_F¥dfs 5 Scpkdiis—sd0°,
S EAA 1 K 5-O-WMHERESS T .

& 2. AtEBMmA, ESI-MS m/z: 391
[M+Na]", 367 [M—H], X457k 368, 45
£ "H-NMR A1 PC-NMR % i 5E 737280 C17H000,
ANHIFIE J 8. "H-NMR (400 MHz, CD;0D) 6: 7.53
(1H, d, J = 15.8 Hz, H-p), 6.22 (1H, d, J = 15.8 Hz,
H-a), 7.04 (1H, brd, J = 1.9 Hz, H-2'), 6.95 (1H, dd,
J=18.1,1.9 Hz, H-6'), 6.78 (1H, d, J = 8.1 Hz, H-5),
2.21 (2H, m, H-2), 4.14 (1H, ddd, J = 6.4, 3.2, 3.2 Hz,
H-3), 3.72 (1H, dd, J = 7.7, 3.2 Hz, H-4), 5.28 (1H,
ddd, J = 7.7, 7.9, 4.4 Hz, H-5), 2.07 (2H, m, H-6),
3.70 (3H, s, 7-OCHs). L ¥l 55 ok — 7,
MO SEAE W 2 K 5-O-WMMHEREZE T I IS .

e 3: Bt EBmA, ESI-MS m/z: 377
[M+Na]’, 353 [M—H], X597 Hish 354, 4
4 'H-NMR HI PC-NMR #4024 Rk
CigH1s09, AHMIAIE Y 8. 'H-NMR (400 MHz,
CD;0D) ¢: 7.66 (1H, d, J = 15.8 Hz, H-B), 6.39 (1H,
d, J = 15.8 Hz, H-0), 7.08 (1H, d, J = 1.8 Hz, H-2"),
6.98 (1H, dd, J = 8.1, 1.8 Hz, H-6), 6.80 (1H, d, J =
8.1 Hz, H-5), 2.20 (2H, m, H-2), 4.31 (1H, m, H-3),
4.82 (1H, dd, J = 12.0, 3.0 Hz, H-4), 431 (1H, m,
H-5),2.05 (2H, m, H-6). LA_F¥dfs 5 Scikdiis—sd®,
OSB3 4-O-WMMERE S T 1% .

& 4. AtEEMA, ESI-MS m/z: 391
[M+Na]", 367 [M—H], AIXt5rF il 368, 45
4 'H-NMR Fl C-NMR #4f # & 4 X0
C17HyO9, AWLAE N 8. 'H-NMR (400 MHz,
CD;0D) ¢: 7.65 (1H, d, J = 15.9 Hz, H-B), 6.38 (1H,
d, J=15.9 Hz, H-0), 7.08 (1H, brd, J = 1.8 Hz, H-2),
6.93 (1H, dd, J = 8.4, 1.8 Hz, H-6"), 6.80 (1H, d, J =
8.4 Hz, H-5'), 2.21 (2H, m, H-2), 4.29 (1H, m, H-3),
4.84 (1H, overlap, H-4), 5.28 (1H, m, H-5), 2.05 (2H,
m, H-6), 3.76 (3H, 7-OCH;). DL ¥l 5 ik iE —
O, WEAL S 4 N 4-O-MNMEBEZE TR PR .

WG 5: I TCE Bk K, ESI-MS m/z: 539
[M+Na]’, 515 [M—H] , X597 sk 516, 4
4 'H-NMR Fl “C-NMR %4 # € 2 7 X0

CasHpyO1ps AHAHIE N 14, 'H-NMR (400 MHz,
CD;0D) 6: 7.61 (1H, d, J = 16.0 Hz, H-3"), 6.32 (1H,
d, J=16.0 Hz, H-2), 7.51 (1H, d, J = 16.0 Hz, H-3"),
6.12 (1H, d, J = 16.0 Hz, H-2"), 7.02 (2H, d, J = 2.0
Hz, H-5', 5"), 6.76 (1H, d, J = 8.2 Hz, H-8'), 6.94 (1H,
dd, J = 8.2, 2.0 Hz, H-9'), 6.77 (1H, d, J = 8.2 Hz,
H-8"), 6.93 (1H, dd, J = 8.2, 2.0 Hz, H-9"), 2.35~
2.11 (2H, m, H-2), 4.38 (1H, td, J = 6.6, 3.3 Hz, H-3),
5.13 (1H, dd, J = 8.8, 1.9 Hz, H-4), 5.56 (1H, m, H-5),
2.38~2.11 (2H, m, H-6), L% ds 5 sCik s —
U, S E S 5 4,5-0- IR ZE TR .

W) 6: IR T E BRI A, ESI-MS m/z: 529
[M—H] ", $R-AHX5 7FEHh 530, 454 "H-NMR
Al PC-NMR $di i 5E 43 7200 CasHagOrps AHLAN
&4 14, "H-NMR (400 MHz, CD;0D) 6: 7.60 (1H, d,
J =16.0 Hz, H-3'), 6.30 (1H, d, J = 16.0 Hz, H-2'),
7.51 (1H, d, J = 16.0 Hz, H-3"), 6.17 (1H, d, J = 16.0
Hz, H-2"), 7.03 (1H, d, J = 2.0 Hz, H-5"), 6.76 (1H, d,
J=18.2Hz, H-8'), 6.94 (1H, dd, J = 8.2, 2.0 Hz, H-9"),
7.01 (1H, d, J = 2.0 Hz, H-5"), 6.76 (1H, d, J = 8.2
Hz, H-8"), 6.91 (1H, dd, J = 8.2, 2.0 Hz, H-9"),
2.35~2.11 (4H, m, H-2, 6), 4.35 (1H, td, J = 6.6, 3.3
Hz, H-3), 5.13 (1H, dd, J = 8.2, 2.8 Hz, H-3), 5.56
(1H, dd, J = 14.6, 7.0 Hz, H-5), 3.72 (3H, s, 7-OCH3).
AE$ed 5 scmvdoE — 8, et e e ol 4,
5-O- I RDE 2 5 1R G

a7 RO TCE TER A, ESI-MS m/z: 539
[M+Na]’, 515 [M—H], X9 7iEh 516, 44
4 'H-NMR FI “C-NMR #4 # & 4 7+Xh
CasHpsO1ps AMAHIE N 14, 'H-NMR (400 MHz,
CD;0D) 6: 7.62 (1H, d, J = 16.0 Hz, H-3"), 6.35 (1H,
d, J=16.0 Hz, H-2'), 7.58 (1H, d, J = 16.0 Hz, H-3"),
6.27 (1H, d, J = 16.0 Hz, H-2"), 7.07 (2H, brd, J = 2.0
Hz, H-5', 5"), 6.96 (2H, d, J = 8.1 Hz, H-8', 8"), 6.79
(2H, d, J = 8.0, 1.9 Hz, H-9’, 9"), 2.30 (2H, m, H-2),
5.43 (2H, m, H-3, 5), 3.99 (1H, dd, J = 6.5, 3.2 Hz,
H-4), 2.19 (2H, m, H-6). LA _F#4 5 SCikikiE —
U, WU T ) 3,5-0- IHERE TR .

) 8: IR AT TERY A, ESI-MS m/z: 529
[M—H] ", S5 7N 530, 454 "H-NMR
Al PC-NMR $idi i 5E 73 720 CasHagOras AHLAN
4 14, "H-NMR (400 MHz, CD;0D) 6: 7.61 (1H, d,
J = 15.8 Hz, H-3'), 6.33 (1H, d, J = 15.8 Hz, H-2'),
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7.54 (1H, d, J = 16.0 Hz, H-3"), 6.21 (1H, d, J = 16.0
Hz, H-2"), 7.06 (1H, d, J = 2.0 Hz, H-5"), 6.96 (1H, td,
J=82,2.0 Hz, H-8'), 6.78 (1H, d, J = 8.2 Hz, H-9"),
7.05 (1H, d, J = 2.0 Hz, H-5"), 6.96 (1H, d, J = 8.0
Hz, H-8"), 6.78 (1H, dd, J = 8.0, 2.0 Hz, H-9"),
2.35~2.27 (2H, m, H-2), 5.39 (1H, td, J= 7.7, 3.3 Hz,
H-3),3.97 (1H, dd, J= 6.7, 3.3 Hz, H-4), 5.31 (1H, m,
H-5), 2.27~2.12 (2H, m, H-6), 3.69 (3H, s, 7-OCHj3).
DA Hde 5 scmkapoE — 80, s et s 8 h 3,
5-O- W2 3 1R R

WG 9: R TLE ek K, ESI-MS m/z: 539
[M+Na]", 515 [M—H] ", $&-A1% 57 el 516.
454 '"H-NMR Fl BC-NMR 482 4y 700
CosHouO1ps AHIFNEE S 14, '"H-NMR (400 MHz,
CD;0D) d: 7.65 (1H, d, J = 15.8 Hz, H-3"), 6.34 (1H,
d, J=15.8 Hz, H-2'), 7.58 (1H, d, J = 16.0 Hz, H-3"),
6.27 (1H, d, J = 16.0 Hz, H-2"), 7.06 (1H, brd, J= 1.9
Hz, H-5"), 6.96 (1H, d, J = 8.1 Hz, H-8'), 6.79 (1H, dd,
J = 8.0, 1.9 Hz, H-9"), 7.07 (1H, brd, J = 1.9 Hz,
H-5"), 6.95 (1H, d, J = 8.1 Hz, H-8"), 6.77 (1H, dd, J =
8.0, 1.9 Hz, H-9'), 2.21 (2H, m, H-2), 5.62 (1H, m,
H-3), 5.03 (1H, dd, J = 8.4, 3.0 Hz, H-4), 432 (1H, m,
H-5),2.21 (1H, m, H-6). LA ¥ 5 3ok — 2,
WO EAL S 9 K 3,4-0- " WHEmEZE T 1% .

&Y 10 BEAIEIER A, ESI-MS m/z:
529 [M—H], #ERMADFIRERN 530. 4G
'H-NMR 1 *C-NMR $d i 5 4> 1200 CagHaeO125
AHIFIE A 14. "H-NMR (400 MHz, CD;0D) &: 7.62
(1H, d, J = 15.8 Hz, H-3), 6.32 (1H, d, J = 15.8 Hz,
H-2'), 7.53 (1H, d, J= 16.0 Hz, H-3"), 6.21 (1H, d, J =
16.0 Hz, H-2"), 7.06 (1H, d, J = 2.0 Hz, H-5"), 6.96
(1H, d, J = 8.0 Hz, H-8'), 6.78 (1H, d, J = 8.0, 2.0 Hz,
H-9'), 7.05 (1H, d, J = 2.0 Hz, H-5"), 6.97 (1H, d, J =
8.0 Hz, H-8"), 6.78 (1H, dd, J = 8.0, 2.0 Hz, H-9"),
2.31 (2H, m, H-2), 5.62 (1H, m, H-3), 5.02 (1H, dd, J =
8.4, 3.0 Hz, H-4), 433 (1H, m, H-5), 2.21 (2H, m, H-6),
3.75 (3H, s, 7-OCHs). LA %t 5 Scmkdiis—sd,
MR A 10 y 3,4-0-WMHERR 4 1% G

&Y 11: AERMA, ESI-MS m/z: 399 [M+
Na]’, 375 [M—H], $&/R-5AMHX 078K 376, 4ty
"H-NMR F1 PC-NMR #4152 4> 734 C16H220105
A 6. "H-NMR (400 MHz, CD;0D) 6: 7.44
(1H, brs, H-3), 5.62 (1H, m, H-8), 5.45 (1H, d, J = 3.8

Hz, H-1), 5.23 (1H, m, H-10), 4.64 (1H, d, J = 7.8 Hz,
H-1'), 3.86 (1H, dd, J = 11.9, 1.8 Hz, H-6'), 3.65 (1H,
dd, J = 11.9, 5.6 Hz, H-6"), 3.32 (1H, m, H-5), 2.91
(1H, dd, J = 16.5, 4.9 Hz, H-6), 2.23 (1H, dd, J = 16.5,
8.8 Hz, H-6); "C-NMR (100 MHz, CD;0D) 5: 168.4
(C-11), 153.4 (C-3), 133.5 (C-8), 120.1 (C-10), 105.3
(C-4), 103.1 (C-7), 100.1 (C-1), 98.6 (C-1), 78.5
(C-3"), 78.0 (C-5"), 74.7 (C-2'), 71.5 (C-4"), 62.7
(C-6"), 43.5 (C-9), 30.5 (C-6), 23.9 (C-5). LA L% ¥5 5
SCHRARIE 2, s A A 11 W AR TR

&M 12: AR AR, ESI-MS m/z: 411 [M+
Na]', 387 [M—H], $&/-5AHX 1l 388, 4
4 'H-NMR FI “C-NMR #4 # 2 4 X8
C17H24010, NHLFIE Hy 6. 4654 12 1) "H-NMR (400
MHz, CD;0D) #1 *C-NMR (100 MHz, CD;0OD) 45
AW 11 AT, RIAEY 12 U2 H 1 A
AT [3.47 (3H, s, 11-OCHy)], HAfESHEA—
o LAY 12 MR S ek iE — 80,
YA 12 0 BT A0 g

k&% 13: Bk K, ESIMS m/z: 411
[M+Na]’, 387 [M—H] , #ER-AHX 57 sk 388,
44 "H-NMR Hl BC-NMR $04E & 4 T H
Ci17H24019, PAHAIEEN 6. thEW 13 540G 12
HA MR AR 4 7R, L "H-NMR (400 MHz,
CD;0D) #1"*C-NMR (100 MHz, CD;0D) ¥4 k%
AL, 454 'H-"H COSY. HSQC #l HMBC #1135
B, WERAY 13 5 12 g R, S
5 ScRARE T E T 2 MBS C-T 1Y
ZEW SRR, e 13 ) 7R WAL TR
TR A

&) 14: wEOICETER AR, ESI-MS m/z: 781
[M+Na]", 757 [M—H] ", $&R-AHX 51 il 758,
484 'H-NMR Fl BC-NMR #4270
C3HuOr9, AMIFIE K 12, 'H-NMR (400 MHz,
CD;0D) ¢: 5.58 (1H, overlap, H-1), 7.55 (1H, brs,
H-3), 3.10 (1H, m, H-5), 2.44 (1H, m, H-6), 3.08 (1H,
m, H-6), 6.72 (1H, t, J = 6.8 Hz, H-7), 5.77 (1H, m,
H-8), 2.77 (1H, brdd, J = 8.8, 5.1 Hz, H-9), 5.28 (1H,
brd, J = 9.9 Hz, H-10), 5.34 (1H, brd, J = 17.2 Hz,
H-10), 3.74 (3H, s, 11-OCH), 4.70 (1H, d, J = 8.1 Hz,
H-1'), 5.50 (1H, d, J = 3.7 Hz, H-1"), 7.49 (1H, brs,
H-3"), 4.05 (1H, m, H-5"), 9.22 (1H, s, H-7"), 5.58
(1H, m, H-8"), 2.61 (I1H, m, H-9"), 5.02 (1H, m,
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H-10"), 5.05 (1H, m, H-10"), 3.54 (3H, s, 11”-OCH3);
BC-NMR (100 MHz, CD;0OD) §: 97.7 (C-1), 154.4
(C-3), 110.5 (C-4), 33.6 (C-5), 29.8 (C-6), 157.0
(C-7), 135.5 (C-8), 45.4 (C-9), 120.5 (C-10), 169.1
(C-11, 11”), 52.0 (11-OCHj), 100.2 (C-1"), 74.7 (C-2",
2", 78.2 (C-3'), 71.6 (C-4', 4"), 78.3 (C-5"), 62.8
(C-6"), 97.4 (C-1"), 152.1 (C-3"), 109.4 (C-4"), 31.0
(C-5"), 143.3 (C-6"), 197.0 (C-7"), 135.4 (C-8"), 46.4
(C-9"), 119.4 (C-10"), 51.7 (11"-OCHj3), 99.9 (C-1'),
78.0 (C-3""), 78.4 (C-5""), 62.6 (C-6""). LA - Htiks 5 Sk
35T, W E A 14 4 E-aldosecologanin..

&) 15: FOTCE LM A, ESI-MS m/z: 781
[M+Na]", 757 [M—H] ", $&-A1% 57 el 758.
g4 'H-NMR FI PC-NMR %l 5 52 4> 7 50k
C34Hy6010, ANHIFIE Sy 12, L5415 Al 14 HAGAHH
[F] ARG 47 R A 40 15, AL "TH-NMR (400
MHz, CD;0D) #1 *C-NMR (100 MHz, CD;0D) 5
&4 14 AR5 AL, 1L 7"-CHO (Jy 10.03, 5¢ 192.0)
F C-7 (611 6.39, ¢ 150.6) KA A FE R AET
W SIS, 454 'H-"H COSY. HSQC F1 HMBC
WS R, WE S 15 A1 14 EA AR A1 1 1
GER, 2 MEBWIRTE C-7, 67X b LA R A [
R4y Sef k. KRG 15 A ilpas it T
TIHE, #2314 SciFinder Scholar M5t 22, KI5
SCHERARIE Y Z-aldosecologanin I —#c7, ik
TEAEY) 15 SN Z-aldosecologanin

A5 16: EERARY, ESI-MS m/z: 482 [M+
Na]’, 917 2M—H], /ANt 459, 4
4 'H-NMR Al PC-NMR %4 #1227+ h
Ci1oHpsNO oS, AMIFIE S 8. 'H-NMR (400 MHz,
CD;0D) &: 5.49 (1H, d, J = 1.6 Hz, H-1), 7.41 (1H,
brs, H-3), 3.16 (1H, overlap, H-5), 2.17 (1H, m, H-6),
1.50 (1H, m, H-6), 5.00 (1H, m, , H-7), 5.54 (1H, m,
H-8), 2.69 (1H, m, H-9), 5.27 (1H, m, H-10), 3.15 (1H,
m, H-12), 3.34 (1H, m, H-12), 5.11 (1H, m, H-13), 4.67
(1H, d, J = 7.9 Hz, H-1"), 3.46~3.17 (4H, m, H-2'~5),
3.64 (1H, m, H-6'), 3.85 (1H, m, H-6'); "*C-NMR (100
MHz, CD;0D) &: 97.9 (C-1), 149.7 (C-3), 107.9 (C-4),
28.4 (C-5), 33.0 (C-6), 62.7 (C-7), 133.6 (C-8), 44.5
(C-9), 120.8 (C-10), 166.2 (C-11), 32.1 (C-12), 63.4
(C-13), 169.7 (C-14), 99.9 (C-1"), 74.7 (C-2"), 783
(C-3"),71.5 (C-4'), 77.9 (C-5"), 62.6 (C-6"). LA ¥k
SChkabE B, WA 16  SH,8H-pyrano

[4,3-d] thiazolo [3,2-a] pyridine-3-carboxylic acid.
4 MR E TERE N SR IMR RSV BOTE TN
4.1 ‘RAESERE

SEKCR - AlamarBlue® (Invitrogen) 857 &k
WAL S Py 4 B REPEAE I o A W0 00 B v 2 R
IR JE )N 500 pmol/mL.

AlamarBlue® & — P ik JEFR78 7], REFR AL
AP = A RO AR5 5 . AlamarBlue®
TR, AL NI J5 28 Zb R B iR
FEAE NI O S BTN, F T 40 B RN 4
Y B4 L 1) R 23 AT DA S AR AN A B B R AT X
SE ST BT B A A I 0 40 R R 45 e o e A
L3R R A RE s, 28R JCTE P4 i LA Bk )
FRUHETE, XN I 58K BISOEE 5 mes ]
DA S5z ot 4 35 P 18] i A1 o

+ Hep-2 4 Mo 3200 T 96 FL40 ks F7 40+ , 40 o
WikE S 25 F o FH AN MO e R B0R FRAR L S PN 2 5
IR EES: 3 B ERRE 6 ANBOIE, RERFERAE %
FURI . SEEG I3 h 3 4, FEA4LINN Hep-2 4 fiii+
a2 AU BB RR R, 41 Rt 2
BN Hep-2 410, 5% 72 h J5, J6Bi P&
SIE A0 RN, TN AlamarBlue®, 37 ‘CH
B 2h, PEKI AlamarBlue® )ik JRA5 L, KOG
WA 570 nm, KPHEPA 595 nm. T CCso {H
SR 1.

90 I3 ) = (BE S 215 0l — 2% (1 0F B2 5% 0 £1)/(40 I
S B B 61 — 2% FI IR L5 AE)
4.2 %t RSV BiNHRIE

Hep-2 4 I FRh 1 96 FLANMES FRMR b, 40 Halth
BE 52 H o Ar A A G2 S5 N 100 pl 7% 2 £524
W ERF R SRR 100 pL RPMI 1640 1555 5ER R
1) RSV i, 37 CHigt. SL w2l 4l
XTHRAL ORGSR EE A ORI R
N2 FIRHMEZ5) (RIEAEMO) 41, RERM ST
S M IR 2 CPE 5O, 359R 5d 5 G EiXS
WAL 75%~100% 722 KI5 204 Movs g, Al 7
WA “4.07 T, FRARYE S AL AN s e, fe st
S, 3 ECsofH, &R 1.

% = (2L 40 O3 ) — 5 2 0 201 40 JROs )/ (4
o Bt 2L M g — 905 75565 J AL A3 )

S 48 FAR M2 TR R A (1~10)
BAT BRI R SN IRIE 5 B TR I ROR, Hodh ik
AW 1~4 () ECso {AE 10~30 pmol/L, SI{H AT
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Table 1 Antiviral experiment results of caffeoylquinic acids

in vitro
&Y CCso/(umol'L™)  ECs /(umolL™")  SI
1 >1 000 28.00 >35.7
2 >1 000 11.33 >88
3 >1 000 28.07 >35
4 >1 000 20.06 >50
5 >1 000 7.76 >129
6 >1 000 4.13 >242
7 >1 000 1.69 >591]
8 >1 000 1.72 >581
9 >1 000 2.12 >472
10 687.1 2.40 286
AR EY N >600 10.03 >60

CCso-50%AM ML A= AL I (K 25 5 ECso- RS A 50%41 Hi
ERIA BRI IR ST=CCso/ECso

CCsp-the median lethal dose of a substance, or the amount required to kill
50% of a given test population; ECsy-the molar concentration of an
agonist, which produces 50% of the maximum possible response for that

agonist; SI (selected index) = CCs¢/ECsg

30; %) 510 19 ECso fH/M T~ 10 pmol/L, SIA{H
KT 100, - BHYEXT 2GR ARG SIAE, {15
B BIRAWETOZRA S ISR B AL
5 it

FE T IO FE R Al B AT SR B 27 2
BEEANES G I TR I AT T Ul 2 A
B TESNRE T ARG BEAT R GE AL 1 T
T LT NIRRT 20 B T B B E T 16 ME
o, T B RN TSR 2
2], IR0 A Y, (CPED FGil 41
WOAFRE R TE, X o B A3 2R nHE L2 T IR A
YT TSN RSV AE IS, 455 BoRi% il
E) A BERIASMIT RSV R, 1T RE &g T
SRR T P U B 4R AR 2 o XA ERE
FE B3R T e AR TURREAE I Rst, R
TR 2 T BRIl 3¢ B 25 K m kB 41t 14K
fio PRI AR N S SRR TR SRR EURIE (i fe
WL R ST DR IR ) ST A VR BE T —
SE LR

At F BAE R KR AT T AR SR
LK B R IRAE Y RIS MR AR B
RFHF Y AR R BT B % A% R A
Jo 64 MK TAE
Sk
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