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Chemical constituentsand antiviral activity of Polygala f allax
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(L Institute of Traditional Chinese Medicine and Natural Products, College of Pharmacy, Jinan University,
Guangzhou 510632, China; 2 Department of Chemistry, College of Life Science and Techrnology ,
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Abgtract : Objective To investigate the chemical constituents and their antiviral activity of Polygala
fallax. Methods The chemical constituents of the ethyl acetate fraction of ethanol extract in P fallax
were systematically isolated with chromatographic techniques The structures of the isolated compounds
were elucidated by their spectral data The invitro antiviral activity of the compounds against herpes sm-
plex virus type 1 (HSV-1) and coxsackie B3 virus (Cox B3) were tested with cytopathic effect (CPE) re-
duction assay. Results Ten compounds were isolated and determined as: palmitic acid (), 1 ,3di-
hydroxy-2-methylxanthone ( ) , 24-ethyl-7, (E) 22-cholestadien-3-ol ( ) , p-hydroxybenzalde ( ), 1,
3-dihydroxy xanthone ( ), 1, 3-dihydroxy-2-methoxyxanthone ( ), 1-methoxy-2, 3-methylenedioxy-
xanthone () , 1, 7-dihydroxy-2, 3-methylenedioxyxanthone ( ) , p-hydroxybenzoic acid ( ) , methyl-

protocatechuate ( ). Conclusion Compounds , , , ,and areisolatedfrom P fallaxforthe
first time; Compounds and areisolatedfrom theplantsof Polygalal. for thefirst time; Compound
isobtained as a natural product for thefirst time Compounds , ,and possessngl, 3-dihydrox-

yl substituent xanthones show invitro antiviral activity against both HSV-1 and Cox B3
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EFMS nv z:256(M*) ,227,213,185,157 ,115,85,
71,57 ,43 *H-NMR (500 M Hz,CD:0D)d :2 26
(2H,t,J=7.2 Hz,H-2) ,1 58(2H ,t,J =6 8 Hz,
H-3) ,1 28 1 32(24H ,overlap,H-4 15) ,0. 89
(3H,t,J=64 Hz,CHs) *“CNMR (125 MHz,
CD:0D)d :177. 7 (C1) ,34 9(CG2) ,33 1 (C3),
3008 301(C4 12),28 1(C13) ,26 1(C14) ,
23 7(C15) ,14 4(C16)

[4]

¢ )
, FeCls-

ESFMS m/ z:243 6[M + H] ",
242 'H-NMR (500 MHz,DMSO-d)d :
13 1(OH,s) ,11. 0 11 2(OH ,brs) , 2
13 1(OH ,9)
8 15 6 51 5 , 4
8 15(1H ,dd,J=7.9,1 6 Hz,H-8) ,7. 85(1H ,td,
J=80,L6 Hz,H6),760(1H,d,J=8 0 Hz, H-
5) ,7.46(1H t ,J=7.9 Hz,H-7) ,

6. 51(1H,s, H-4) 12 01(3H,s,
CHs) BCGNMR (125
M Hz , DM SO- ds)d :179. 7(CG9) ,163 8

(C-3) ,159. 8(C1) ,155 2(C4b) ,154. 9(C4a)
,119. 8(C-8a) ,106. 0(C
2) ,101 9(C-8b) ,135 4
(C6) ,125 2(C8) ,124 1(C7) ,117.6(C5) ,93 1
(C4) ,7. 2(CHs)
,HSQC ,
7.85,8 15,
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7.46,7.60,6 51 201 ; "H-NMR
B“CGNMR MS
Cua H100s , nly , nly A
( 1 ) B ,HMBC
,2.01(3H,s,CHa)
163 8(C-3) 159 8(C1) 106 0(CG2)
, 93 1(C4) ,
1,3 -2~ wl
(5] 1,3 -2~k
, CA ,
( ) mp 161 163

- EFMS m/ z:412
[M]*,397,369,351,273,271,255,253,229 ,213,
201,173,161, 147,145,109, 107 ,83,81,69,55
*H-NMR(500 M Hz ,CDCl3)d :5 20(1H ,m ,H-22) ,
5 17(1H,m,H-7) ,3 96(1H,m,H3) ,1 04(3H,
d,J=6 4 Hz,H-13) ,0 90(6H ,d,J =65 Hz, H-
26,27) ,0.85(3H,t,J=6 3 Hz,H-29) ,0. 71(3H,
s,H-19) ,059 (3H, s, H-18) “CNMR (125
M Hz,CDCl5)d :139 6 (C-8) ,138 2 (CG22) ,129.5
(G23) ,117.5(C7) ,71 1(C3) ,55 9(C17) ,55. 1
(C14) ,51 3(C24) ,49 5(C9) ,43 3(C13) ,40. 8
(G-20) ,40. 3(CG5) ,39.5(C12) ,38 0(C4) ,37. 2
(C1) ,34 2(C10) ,31 9(C25) ,3L5(C2) ,29 7
(C6) ,28 5(C16) ,25 4(C28) ,23 0(C15) ,21. 6
(CG11) 21 4(CG26) ,21 1(CG21) ,19 0(CG27) ,13 1
(CG19) ,12 3(CG29) ,12 1(C18)

(6] , 24 -

-7.(p-222 -3Z

: mp 116 118
, El-
MSn z:122[M]* *H-NMR(500 M Hz ,CDs;OD)
0:9 77(1H,s,CHO) ,7.82(2H ,d,J =8 4 Hz,H-
2,6),692(2H,d,J=8 4 Hz,H-3,5) “CNMR
(125 MHz,CDs:0D)d :192 89 (CHO) ,165 (CG4) ,

133 48(C1) ,129 0(C2,6) ,116 91(C3,5)
(7

3

( ) mp256 258

FeCls- ESFMS nv z:229. 5[ M +
1] *H-NMR (500 MHz, CD;COCD:)d : 12 91

(OH,s) ,8 20(1H ,dd,J =7 8,1 4 Hz,H-8) ,7.85
(1H,td,J=7.8,1 4 Hz,H6) ,7.54(1H ,d,J =
8 0 Hz,H-5) ,7.47(1H ,t ,J =78 Hz,H-7) ,6 46
(I1H,s, H4) ,6 29 (1H,d,J= 16 Hz, H-2)

“CGNMR (125 M Hz,CD;COCD;)d :180. 1 (C9) ,
167. 5(C-3) ,164 8(C1) ,160. 0(C4b) ,157. 8(C
4a) ,137. 2(C6) ,127. 3(C8) ,126. 1(C7) ,122 2
(C8a) ,119. 5(C5) ,104 8(C8b) ,100. 0 (C2) ,
96. 0(C4) el ,

1,3 mh

( ) mp 162 164

FeCls- ESFMS m/ z:229 5[ M +
1]1* 'H-NMR (500 M Hz, CD;COCD:)d : 12 91
(OH,s) ,8 20(1H ,dd,J=7 8,1 4 Hz,H-8) ,7. 85
(1H,td,J=7.8,1 4 Hz,H6) ,754(1H,d,J =
8 0 Hz ,H-5) ,7. 47(1H ,t ,J=7.8 Hz,H-7) ,6 46
(1H,s, H-4) ,6 29 (1H,d,J= 16 Hz, H-2)
“CGNMR(125 MHz,CD;COCD;)d :180. 1 (C9) ,
167. 5(C-3) ,164 8(C1) ,160. 0(C4b) ,157. 8(C
43) ,137. 2(C6) ,127. 3(C8) ,126. 1 (CG7) ,122 2
(C8a) ,119 5(C5) ,104 8 (C-8b) ,100. 0 (C2) ,
96 0(C-4) el ,

1,3 -2 mh
( ) mp 161 163
ESFMS m/ z:270.9[M + 1] *H-NMR (500
MHz ,CsDsN)d :8 42(1H ,dd,J=79,1 1 Hz,H-
8) ,7.58(1H ,td,J=8 0,1 2 Hz,H-6) ,7. 37(1H,
d,J=8 0 Hz ,H-5) ,7. 28(1H ,t ,J=7. 4 Hz ,H-7) ,
6 71(1H ,s,H-4) ,6 04(2H ,s,0CH:0) ,4 14(3H,
s,0CH:) “CNMR (125 MHz,CsDsN)d : 174 8
(C9) ,155 1 (C4a) ,154 8 (C4b) ,154 1 (C3) ,
142 3(C1) ,135 2(C2) ,134 0(C-6) ,126 5(C8) ,
124. 0(C-7) ,122 8(C-8a) ,117. 5(C5) ,111 1(C
8b) ,102 9 (OCH:0) ,93 6 (CG4) ,60 9 (OCHs)
[9]
I- 2.3 ml
: « )

mp 224 226

FeCla- ESFMS m/ z:273 O[M +
11" 'H-NMR (500 MHz, DMSO-d)d: 12 75
(OH,s) ,10. 05(OH ,s) ,7. 48(1H ,d,J =8 8 Hz,
H-5) ,7. 38(1H ,d,J =2 8 Hz,H-8) ,7. 30(1H ,dd,
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J=88,28 Hz,H6),679(1H,s, H-4) ,6 16
(2H,s,0CH:0) “CNMR(125 M Hz ,DM SO- ds)
0 :180 6(C9) ,155 1(C3) ,154 1(C4a) ,153 1(C
7) ,149. 1(C4b) ,141 7(C1) ,128 7(C2) ,124 9
(G6) ,119. 9 (CG8a) ,119 1 (G5) ,107. 5 (CG8) ,
104 3(C-8b) ,102 9(OCH-0) ,89. 4(C-4)

[9] ' 1’
7- 2.3 ml

( ) mp212 214

EFMS m/z: 138 [M]" 'H-NMR (500 MHz,
CD:0D)d :7. 88(2H ,dd,J =6 9,1 8 Hz,H-2,6) ,
6. 82(2H,dd,J=7.5,2 6 Hz,H-3,5) “CNMR
(125 MHz,CD;0D)d :170. 1 (CO) ,163 4 (CG4) ,
133 0(C2,6) ,122 8(C1) ,116 1(C3,5)

[10]

mp 182 185
FeCls- ESFMS n/ z:169. 2[ M +
11" *H-NMR(500 M Hz ,DMSO-ds)d :7. 43(1H,
d,J=95 Hz,H-6) ,7.42(1H,s,H-2) ,6 84(1H,
d,J= 805 Hz, H5), 379 (3H, s, CHz)
BCGNMR(125 M Hz ,DMSO-ds)d : 167. 3(CO0O-) ,
151 0(C4) ,147. 2(C-3) ,123 6(C6) ,121 8(C1) ,
115 0(CG2) ,112 8(C5) ,55 6(OCHs)

[11]
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