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Abstract Seven compounds in the 95% ethanol extract of Galla Chinensis were isolated by silica gel, ODS,
Toyopearl HW-40(s) and RP-HPLC. Their structures were identified on the basis of spectral data and physico-
chemical properties as benzoic acid, 3, 4-dihydroxy-5-[ (3, 4, 5-trihydroxybenzoyl) oxy] -, 5-ethoxycarbonyl-2, 3-
dihydroxyphenyl ester(1), trigallic acid(2), 1,2, 3,4, 6-penta-0-galloyl-8-D-glucose(3) , shikimic acid(4), gallic
acid(5) , methyl gallate(6) and ethyl gallate(7). Among them, compound 1 was a novel compound, and compound
2 was firstly isolated from the Galla Chinensis. The inhibition tests of the constituents showed that compound 3
exhibited in vitro antiviral activity against HSV-1 and RSV A strain, RSV Long strain with 1C, values of 13. 3,
3.3,3.3 mmol/L, respectively.
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SR BTG S R A% B ATE A
W BILSE o BACZY SR, s A WS T
WU EE I R AR SRR . R
R T BT RIS T 0, AR TR A% 5465 oy
AT T RGHAT T, Ny B AR 8 T MM S, o
H) U E A ethyl trigallate (1) | trigallic acid(2) 1,2,
3,4 ,6-penta-0-galloyl-8-D-glucose (3) ZE ¥R (4) |
BETR(S) KETFBRTE(6) KE TR LN
(7). Hh kG5 1 AFie s a2 hE
WNZ B o s 8. A, ka1 ~7
AT THORERG PR L, K BE& 49 3 X HSV-1,
RSV A strain 1 RSV Long strain 3 5854 50
ORISR A, HE 1C5, 2051k 13.3,3.3 #13. 3 mmol/
L, 3R AT RE HA ) i bR RE/E

1 # #

1.1 24 5iKA

SR 2GR T 2010 4R 3 AN E TN TG P25 0
737, 1 R B DR 24 2 Bt R B 19 8 5 O T A 1
(Galla Chinensis) , 7 (2011032103 ) {#1% T ¥ 1
REEH 2y R R IR G 58 v o A% €0 1% P e (i
i H,200 ~ 300 H,100 ~200 H, 7 & T
J7) s Toyopearl HW-40 (S) ( H AR #hL2x4t) 5
ODS A 3% 4 KL (Ci5, 10 ~ 40 wm, Merck 23 7] ) ;
Sephadex LH-20( 3¢ [E Amersham Biosciences Swede
] (e, INARS ERWA RS A) .
HoAhy a0 X S i 85 A
.2 L &

AV-400 B i 5 4 1 3 = A (Fis 1 Bruker 23
7)) ;LCQ Advantage MAX JFi %% ( 2€ [# Finnigan i
% ) 36210 LC/MSD TOF U %4 . 1200 & AH {4
T (B E LR IR A H]) 5 V-550 1540/ 1)
DLYGREAY , FT/IR480 Plus Fourier Transform HIZT 4
AL (KBr FEH) ( H AR Jasco 22 ) 5 X-5 HY R ey
FIEALCRIZIE) (ARt % s fUas A PR ] ) 5 Vari-
an prostar i #5512 KB 4315 ( 2 ] BL L2 HoR
EAGFRAT]) ;708 @ 1%+ Waters 5C ,-MS-1[(4. 6 mm
%250 mm) , il % OiEAE Waters 5C ,-MS-1[(20 mm x
250 mm) ( 3£ [E Waters A\ ] ) o
1.3 @mietk

FaipZ e 1 R (HSV-1) (WPIE 5 KR
B (RSV) Long #% J2 A Bk 5% 4r B3 (Cox B3) T

BBURAE PR RE AT TS T 32416 (N SR A% 2 i
(Vero) \ AN % fiz 240 (HEp-2) | N5 3598 40 it
(HeLa) T 3% [E ATCC ZHJfa )%

2 RERS5SE

HUZ5HE 5 kg KiE, F 95% £ 1 (8L) HE A5 HHL
SRR L b 3B S A T IR IR, U R 4 A TG
A EIRE 3.8 kg BIREIIKIREE, KK
LU | SR CFRANE T BEA I, I ) 5 15 2
MR 128 ¢, LR CFRAEIY) 3.2 kg, IET
RO 152 g WOTR O BRIRE 250 g AT RENS
g, A7 -HEE(9: 1,8:2,7:3,1:1,3: 7) B
Ve, 23 A2 S AR Sr (Fr 1 ~Fr.5) o Fr 1 24k
FECAE €2 33 LB e - T 6K B2 VR ), T 4 A1k
BT (4.7 g) ;Fr. 2 1z F 4 B s50mOR £33 (H
fi-7K ,70: 30) 15459 5(27 mg) ,6(43 mg) ;Fr. 3
FIH ODS #0385 28 5 RO 035 (Y BE-K,
65:35) il #1559 1(5 mg) ,2(19 mg) ;Fr. 4 F
FHRE I AE €0 3 (S8 47-FP B 466 B2 e B ) , Toyopearl
HW-40(S) ( Hm-ZK B0 BV ) , i 22 il 5 8L i 3L
WO €03 (WK, 470 53) r s ali e i3 59 3
(62 mg) ,4(92 mg) ,

3 SHERE

a1 [EBAR(FEE),mp:224 ~230 C, =4k
BRIV IR (TLC) . UV J63EAE 217 1278 nm 7 i K
Wi s IR i R R IE A W B8k (3 353 em ') RS
(1735 em™" ) FIZEFR (1 607,1 531 em ™' ) 2B REF ; HR-ESI-
MS 25 H HE4Y T B T 05 m/z 503.082 5[ M + H] * ( Caled. for
Cy;H,0,,503.082 5), Al #fi & Z b & W B9 40 + X
Cpy Hig O , NI FNE S 15, #£'H NMR (400 MHz, CD,0D)
LORGRERA | HAiERCHEREFFES8, 1.35(3H,1,
J=7.1Hz),4.30(2H,q,J/=7.1 Hz) ] ;{85 X B "H 6 I
HHEFRFES(8,7.40(1H,d,J=2.0 Hz),7.26 (1H,d,
J=2.0Hz),7.24 (1H,s),7.23 (2H,s),7.11 (1H,s) ],
BC NMR F1 DEPT-135(100 MHz CD,0D) §&45 14 23 Mik(E
B0 3 R IR (E S [ 6, 168.0,167.9,166.7],18 4~
FEWRGET (R D), — ISR IG5, 62. 1] F1—
ARG S [6. 14.7] . 256 L BAG Bl Mz &9
3 AR EFEIE BN, @S58 HSQC F1 HMBC 4
MR B A 1 #9 H NMR F1°C NMR 58 o847 7
g, BIEY 1 Sl 56w 2 HELL A F
ZIETFHAH AL G Y 2 2T —H 59 E W L IER(E 5
[8,62.1(C8),5,14.7(C-9) ], 7 HMBC 1,5, 4.30(H-
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8) 15 &, 168. 0( C-7) A ImREAR S, fem Hou b &4 2 19 €7
(BRI A . NI E S 1 I— 1 Hi e &9,

fir 44 "N benzoic acid, 3, 4-dihydroxy-5-[ (3, 4, 5-trihydroxy-
benzoyl) oxy ]-,5-ethoxycarbonyl-2 ,3-dihydroxyphenyl ester,

OH
HO OH
OH
HO Ol
OH
0o OYQ’OH R
0 HO.,,
oA o
O O OH
(6] (6] HOY HO OH
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o OH oH
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Figure 1 Chemical structures of compounds 1-7
Table 1 NMR data of compound 1(CD;0D) 6"), uiﬁ]ﬁ%j{ﬁk[S]}Iﬁﬁ—EﬁJ’j&%ﬁE/ﬂC%%2 j%]
Position HY c HMBC trigallic acid,
; T ‘1H izz;‘ i on b3 AR RE), =S8R N 2R 6
\ -24(1H,5) g o (TLC), iF B F ESI-MS % ! m/z 963.1 [M+Nal*,
A ~ 133.0 "H NMR (400 MHz,CD,0D) §:7.11,7.05,6.98,6.95,6.90
5 - 151. 8 (each 2H,s,galloyl H) ,6.23 (1H,d,J =8.6 Hz,glc H-1),
6 7.11(1H,s) 111.1 2,4 5.90(1H,t,J =9.6 Hz,¢glc H-3),5.60(2H,q,J =9.6 Hz,
7 - 168.0 gle H2,H4),4.52 (1H,d, J = 10. 4 Hz, gle H-6b) , 4. 36
8 4.30(2H.q,/=7.1 Hz) 621 7.9 (2H,m, gle H-6a, H-5)," C NMR (100 MHz, CD,0D) &:
9 1.35(3H,t,/=7.1 Hz) 14.7 8
. " 20 167.9,167.3,167.0,166.9,166.2 (-CO0-) , 146.5, 146. 4 ,
5 7.40(1H,d.J=2.0 Hz) 114.9 467 146.4,146.3,146. 3 ( galloyl C-3,C-5) ,140.7,140. 4,140. 3,
3’ - 140. 3 140.1,139.9 ( galloyl C4),121.1, 120.4, 120.3, 120.2,
4 - 144. 4 119. 7( galloyl C-1),110.7,110.5,110.4,110.4,110. 4 ( gal-
5 - 146.6 loyl C-2,C-6);93. 8 (gle C-1),74. 4 (gle C-5),74.1(gle C-
6’ 7.26(1H,d,J=2.0 H 117.4 4.7’
. (1H,d,J 2) o ’ 3),72.2(gle C2),69.8(gle C4),63.1(gle C-6). LI %k
0 _ 120.7 5 SCHR 4 B — 3, S LA 3 8 1,2,3,4,6-
2" 7.23(1H,s) 110.0 4" 6" 7" penta-0-galloyl-8-D-glucose ,
3 - 146.7 b4 IREOK AR, =& g R h 2 W%
4 - 140.6 £, (TLC) ,"H NMR (400 MHz, CD,0D) §:6.79 (1H, m, H-
> - 146.7 2),4.37(1H,m,H-3),3.98 (1H,m,H4) ,3.67(1H,m, H-
6" 7.23(1H,s) 110.0 2".7"
7 B 166, 5),2.71(1H,dd,J=18.2,4.9 Hz,H-6a),2.20( 1H,dd, /] =

2 . Measured at 400 MHZ;b> : Measured at 100 MHz

a2 FORR (PR, =S b8k N 2 PR 6
(TLC) ,'H NMR(400 MHz,CD,0D) §:7.41(1H,d,J=2.0
Hz,H2'),7.26 (1H,d,J =2.0 Hz, H6'),7.24 (1H, s, H-
2),7.23(1H,s,H2"),7.23 (1H,s,H6") ,7. 11 (1H, s, H-
6).°C NMR(100 MHz CD,0D) §:169.6(C-7),166.7 (C-
7',7"),151.8(C-5) ,147.7(C-3) ,146.8(C-3",C-5") , 146.7
(C-5'),144.3 (C4'),140.6 ( C4"), 140.3 (C-3"), 132. 1
(C4),122.3(C-1"),120.7(C-1") ,117.6(C6") ,116.6( C-
1),115.2(C2"),111.1(C-6),110.2(C-2) ,111.0( C-2", C-

18.2,5.8 Hz,H-6b) ., C NMR (100 MHz,CD,0D) §:170.7
(C-7),138.6(C-2),131.3(C-1),73.0(C-3) ,68.6(C4),
67.5(C-5),32.0(C-6) . LA FEIESSCERIS T RIE M —3L,
W B AL G 4 S 2ERLRR (shikimic acid) ,

oS HERR(HE) , =885 02 R 6
(TLC), 1 B F ESI-MS %4 4 m/z 169.1 [M-H]
'"H NMR (400 MHz, CD,0D) §:7.05 (2H, s, H2, H-6),
BC NMR(100 MHz,CD,0D) §:170.6 (-COOH) , 146.4 ( C-
3,C-5),139.6(C4),122.0(C-1),110.4(C-2,C6), LI I
Bl scmk 6 ) B —3L s eGP s HIRBEFR
(galic acid) ,,
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a6 AR (HE) , =S 2R
(TLC), i & F ESI-MS 45 m/z 183.2 [M-H] |
"H NMR (400 MHz,CD,0D) §.7.05(2H,s,H-2,H-6) ,3. 80
(3H,s,-0CH,) ,”*C NMR (100 MHz, CD,0D) §:169.0 ( C-
7),146.4(C-3,5),139.7(C4),121.4(C-1),110.0(C-2,
C-6),52.3(-0CH;) , LA % 5 3CHR[ 7 ] il — B, B
G 6 J TR R (methyl gallate) ,

e T BERAR (PR, =& A8k R 2 R A
(TLC) ,'H NMR(400 MHz,CD,0D) §:7.05(2H,s,H-2, H-
6) ,4.26(2H,q,-0OCH,-) ,1.33(3H,t,-CH, ) ,* C NMR (100
MHz,CD,0D) §:168.5 (-CO0-),146.4 (C-3,C-5),139.6
(C4),121.8(C-2),110.0(C-2,6),61.6 (-OCH,-) , 14.5
(-CHy) o DA 2R 5 SCHk[ 6 ] R IE — 80, MU @6 7
R SR LTE (ethyl gallate)

4 AEFHIRESEERERE

UTAE A, A7 SCHRARE % 7 Bt HIV-11
MV ZRIF 4 A HCY 5 i IE e, R
T AT R PO R Y B SR AR R
FH MTT 2060 Tuds 5 rh o B AR 2N B o FRAR AL 5 )
HEAT T RSNIT HSV RSV Al Cox B3 i 3 it 375 : 0
Veo FHAERRBAT A T DMSO Hh (ke 5 4T X0 %
iR, Ao A O 1) e e WK FE DR 100 pg/mL (A
B O 2 A0HE ) 96 FLAR P A i 4 it A 4 i 57
2%, BALINA 100 TCID,, 1 HETR A K S0 pl FIAS
[ B8 ) A il T TR SO L, 1> R B8 FF AT 3
Flo 1EH A0 M X B A LI A ZERR I 100 L o
BT BRI AL A 100 TCID, 1575 2 TR 7 50 L
FYERFE 50 wL, BT 37 C,5% CO, Hi3afh s
I8, B RAE S AR T WL EE 0 75 T S04M B s 72 %00
(CPE) , MR xf WA BB + + + + (i
WA RN L 1% ~25% S +7,26% ~
50% K+ +7,51% ~T5% F“ + + +7,76% ~
100% M + + + + 7o), IE & 4 M X B4 ok I 7
BF, 3E ALY CPE , 3R H AT (0T 240 Ji 055 228 11 2= £k
IR L (1Csy) o S5 A I, A% 4 i 15 5|
K R B AL G 3 B i 25 14T HSV-1 (I
EGHIAEE A PR (RSV A strain ) F1F I JE 5 005

7% Long ¥k ( RSV Long strain) 3% 14, H 1C, 43 51 4
13.3,3.3 1 3.3 mmol/L, $7 H AT AR ELAT S b4
R
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