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A new xanthone from the Polygala tenuifolia Willd. of
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Abstract: Ten compounds were isolated and purified from ethanol extracts of dried roots bark of Polygala
tenuifolia Willd. by various chromatography techniques such as silica gel and Sephadex LH-20. Their structures
were identified by analysis of physicochemical properties and spectral data, and determined as S -sitosterol (1),
tenuifolin (2), 6-methoxy coumarin (3), 7-phenyl-1-hydroxy-2, 3, 6-trimethoxyxanthone (4), 1,8-dihydroxy-3,4,7-
trimethoxyanthone (5), mangiferin (6), quercetin-3-O-f-D-glucoside (7), rutin (8), syringaldehyde (9), salicylicacid
(10). Among them, compounds 3, 4 and 5 were isolated from the genus of Ploygala for the first time and compound
4 was a new xanthone. The acetylcholinesterase inhibitory activities of compounds 3, 4 and 5 were evaluated by
Ellman colorimetric method, compounds 3 and 5 exhibited moderate inhibitory activity, compound 4 exhibited
weak inhibitory activity.
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Figure 1 The structures of compounds 1-10
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b &Y 4 N AK R, mp 232.4~233.8°C. 5
AN 2R, SNz S R AR . a4
Ah (IR) i H13 419.1 6641 622.1 5821 489.829.
754,696 cm™ Ak [ RIS, UL R4 S 4 4 TR A R
HEFLETFRIE AN 5T A AFAE; UV (MeOH) MR UL B Hp
242.5.270.3.310.2 F1358.5 nm &b A3 Wy fig i, 8 4h 5 41
MR IR A ) 4 N 2540 &7 . HR-ESI-MS

A AW HIHE S T B 0 m/z 379.119 7 [M+H]
(VH5AE 379.118 1), HE T H 2+ 2008 C,H O, A AN
%N 14, 'H NMR (400 MHz, DMSO-d,) it (% 1) &
, NI A 1A 4G R SR 6, 12.50 1 ALY
#3L5,8.06 (2H, d, J= 8.4 Hz), 7.62 (1H, d, J = 7.2 Hz),
7.59 (2H, dd, J = 8.4, 7.2 Hz)-3 M 4 3 0, 3.87 (6H, s)
H13.75 (3H, s) S H 34N L 55 E i 115 5 9, 6.85 (1H,
s), 6.63 (1H, s), 6.30 (1H, s). 4544 T A iZ 1k
G BRI, H. 5 AN BAREE 530 9 1Ay #2 2
1A EFE R 3 A F A2

Table1 'HNMR (400 MHz, DMSO-d,) and "C NMR (100 MHz,
DMSO-d) data of compound 4

'H-'H
Position oy 0, HMBC
COSY

1 153.1 (s)

2 131.4 (s)

3 156.8 (s)

4 6.63 (1H, s) 94.9 (d) C-2, C-8b

4a 150.2 (s)

4b 157.9 (s)

5 6.30 (1H, s) 99.7 (d) C-7,C-8a

6 162.3 (s)

7 112.2 (s)

8 6.85 (1H, s) 105.6 (d) C-6, C-4b,

Cc-9,C-1'

8a 104.3 (s)

8b 101.8 (s)

9 182.6 (s)

1 132.6 (s)

2'.6' 8.06 (2H, d, 126.9 (d) H-3",5' Cc-7,C-4'
J=28.4Hz)

35 7.59 (2H, dd, 129.7 (d) H-2',6' C-1'
J=28.4,7.2 Hz)

4 7.62 (1H, d, 132.6 (s) H-3",5' C-2', C-6'
J=17.2Hz)

1-OH 12.50 (1H, br.s)

2-OCH, 3.75(3H,s) 60.5 (q) C-2

3-OCH, 3.87(3H,s) 61.6 (q) C-3

6-OCH, 3.87 (3H,5s) 61.6 (q) C-6

MRG0, 12.50 &by ¥4 2 14 4k 24 47 7 7T LA#f 58 1% 5%
FERLAEMLER 1 1 A2, 2 HMBC 3 & b 3 22 3k 37 X
774 6, 6.85 (1H, s) 5 Ml = i Fik & o, 182.6 (C-9) BA
K5 7R 162.3 (C-6), 157.9 (C-4b), 132.6 (C-1") 47-4E
B i H—C AH G IS KB, HEH 6, 6.85 9Nl (1) 8 7 &;
K37 X J5 46, 6.30 (1H, s) 5 75 & Tk 6. 112.2 (C-7),
104.28 (C-8a) 17 7E W I H—>C M1 2%, 5 d. 162.3 (C-6),
157.9 (C-4b) fATE55 M 5%, H 5 6. 105.6 (C-8) N{F1E
H—C Hl2¢, M 6, 6.30 AMLEH ¥ 5 67 &, Ik —
A5 HE IR (1 6,7- 07 b A B S, H 6 47 i B AR &
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5, 7.59 (2H, dd, J = 8.4, 7.2 Hz, H-3',5") 5 55 & Z Tk
J. 132.6 (C-1") LA K J5 406, 8.06 (2H, d, J = 8.4 Hz, H-
2',6") 575 % Zh 0 112.2 (C-7) 47451 B H—~C A 215
FUESE (HAl H—C AHSC W& 2); 7EMLER ) B 3, B
T VAL FR LA, A P A . A TR e XA
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ML F 4 A 20T BRI, G4 B 7 A R 4R A 7 L R 1) 2
MI3AL. 255 VL EAHT, B e AL SR -2 K1
¥ 3-2,3,6-— H A MR -

g ¢

B OCH

N 1 ¥

CHZ0< > OCHjs

Figure 2 Key HMBC (%) and 'H-"H COSY () correla-

tions of compound 4
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J2, SCHRM R MR Sk A P 6t 2 T BE B e g L R
L (R A AR Y, AB AT 52 o0 B 43 5 45 20 68 Il i 0 2
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LIRSy

X-4 B B G R (HIERFEACERAT IR A 7); 8453
R AN—TT WAy O T i (36 [ ZFEAR AR A PR A 7)),
IR Prestige-21 LA HEA (H A4 5 A Al); AV-400 2Y
S PR A (i £ Bruker 2 #@]); MAT-711 B4 57 1% 4%
3111CO, TR B 7= 48 (35 E 2e B8R K /R BHL A 7)), HI-
CJ-2FD XA $ i 14 TAE & (F5 M i34 & A IR &
#]); Sephadex LH-20 (¥ #t Pharmacia 2 & /= i); ¥ )2
(3 R = i R (F B L) i), &

Pk AE Bk P B (P62 ) TG BRAR R RELRR . — iR — g 2
K H R (DNTB). b 3 Ak (32 [ Sigma A &),

EHEZM (KR 24F) T 2021 FF 6 7 R HBE
VG4 AR EL ) 49 22 KA A B B E R AL L
SE AT 38, AR AAE T ZE 22 K22 R IR Ak 2 55
503, FRARSR 5 N YD20210621
1 E#BSHE

PR E 2 P 370 25 T AR B 10.0 kg, B HOM B ks K
Ja BN FEBUHE S, =38R S0 L 70% £ B I 2 HRE L
SR, FUGR IR (A8 8 he $RBUR S8 E IR 45 &
HAFERE 1.48 kg HULIE T FH/K 5 BUG T8, JERK
W SRR A Bk R AN IE T BE A 4 9K .
¥ RE B Dok TR 46 S5 A5 B0 7 Tk RE G AT 53 g, LR
CPERZERGHAL 327 g, IE T BEAHGHAL 37 go K LR &
Be IR (327 g) B Sk ARk At (i 4 &, LA i
fik— 218 £ 06 (100 1—1:5) BREEVENL, BEL 4 TLC A
W, ¥ E o A0 B B 7 AT & 5F, BRI 4N H
(Fr.1~4), & -9 B (102 1—1:3) BB Re, Pt
W& TLC R, X132 34N 5 (Fr.5~7). Fr.l~5H
Sephadex LH-20 %t Ji& A (74 Wi 24 e i 771 a2k — 20 4l
1k, M Fr.1 324541 (42 mg).2 (36 mg), M Fr.2 13
FIML A9 3 (16 mg), M Fr.3 75 2L 54 4 (23 mg).5
(11 mg), \Fr4 324k &%) 6 (15 mg), M Fr.5 52L&
)7 (21 mg); Fr.6~7 ] Sephadex LH-20 %% #+ (i
R 32D aith, M Fr.6 5 2L &4 8 (15 mg),
MFr7 B 24LA79 (18 mg).10 (53 mg).

2 HFEHEE

&1 AEFEK, mp 136.8~138.3 °C; 'TH NMR
(400 MHz, CDCL,) ¢, 0.66 (3H, s, H-18), 0.79 (3H, d,
J = 6.7 Hz, H-26), 0.81 (3H, d, J = 6.8 Hz, H-27), 0.84
(3H, t, J = 7.0 Hz, H-29), 0.90 (1H, m, H-9), 0.91 (3H, s,
H-19), 0.94 (1H, m, H-24), 0.99 (1H, m, H-14), 0.99 (1H,
m, H-1), 1.02 3H, d, J = 6.6 Hz, H-21), 1.05 (1H, m, H-
15), 1.07 (1H, m, H-22), 1.09 (2H, m, H-12, H-17), 1.24
(2H, m, H-23), 1.29 (2H, m, H-28), 1.39 (1H, m, H-8),
1.42 (1H, m, H-20), 1.45 (1H, m, H-22), 1.48 (2H, m, H-
11), 1.56 (1H, m, H-2), 1.60 (1H, m, H-15), 1.65 (1H, m,
H-25), 1.78 (1H, m, H-1), 1.82 (1H, m, H-2), 1.84 (2H,
m, H-16), 1.94 (1H, m, H-7), 1.98 (1H, t, J = 3.6 Hz, H-
12), 2.01 (1H, m, H-7), 2.24 (1H, d, J = 13.2 Hz, H-4),
227 (1H, d, J = 2.0 Hz, H-4), 3.51 (1H, m, H-3), 5.34
(1H, d, J = 5.2 Hz, H-6); "C NMR (100 MHz, CDCl,) J..
140.8 (C-5), 121.8 (C-6), 71.9 (C-3), 56.8 (C-14), 56.1
(C-17), 50.2 (C-9), 45.9 (C-24), 42.4 (C-13), 42.4 (C-4),
39.8 (C-12), 37.3 (C-1), 36.6 (C-10), 36.3 (C-20), 34.0



- 670 - 222224 Acta Pharmaceutica Sinica 2024, 59(3): 667-672

(C-22), 32.0 (C-8), 32.0 (C-25), 31.7 (C-7), 31.7 (C-2),
28.4 (C-23), 28.4 (C-16), 26.0 (C-22), 24.4 (C-15), 23.1
(C-28), 21.2 (C-11), 19.5 (C-19, 26, 27), 19.1 (C-18),
18.9 (C-21), 12.1 (C-29). LA by it $ 4% 5 SC k>4
TEHE AR — B, MUOE B SN -5 (S

a2 EEk AR, mp 203~205 °C; 'H NMR
(400 MHz, DMSO-d,) 6, 1.45, 1.12 (2H, dd, J = 9.2,
2.8 Hz, H-1), 1.79, 1.39 (2H, m, H-2), 3.89 (1H, m, H-3),
1.75, 1.39 (2H, m, H-4), 1.79 (1H, m, H-5), 1.75, 1.39
(2H, m, H-7), 1.43 (1H, dd, J = 9.8, 2.2 Hz, H-9), 1.83
(1H, m, H-11), 5.37 (1H, t, J = 5.2 Hz, H-12), 1.38, 1.09
(2H, t, J = 4.8 Hz, H-15), 1.75, 1.38 (2H, t, J = 4.8 Hz,
H-16), 2.71 (1H, dd, J = 10.0, 3.6 Hz, H-18), 1.45, 1.25
(1H, dd, J = 10.0, 3.6 Hz, H-19), 1.37, 1.21 (2H, m, H-
21), 1.79, 1.45 (2H, m, H-22), 1.21 (3H, s, H-23), 12.10
(1H, br.s, H-24), 1.12 (3H, s, H-25), 0.63 (3H, s, H-26),
3.37, 3.48 (2H, dd, J = 8.4, 2.6 Hz, H-27), 4.44 (1H,
br.s, -CH,0H), 12.10 (1H, br.s, H-28), 0.85 (3H, s, H-29),
0.86 (3H, s, H-30), 4.90 (1H, d, J = 7.2Hz, H-1"), 3.04
(1H, m, H-2"), 2.95 (1H, m, H-3"), 4.09 (1H, m, H-4"),
3.03 (1H, m, H-5"), 3.37, 3.58 (2H, dd, J = 11.2, 8.4 Hz,
H-6"); "C NMR (100 MHz, DMSO-d,) 6. 44.0 (C-1),
23.3 (C-2), 83.4 (C-3), 23.8 (C-4), 48.4 (C-5), 45.8 (C-
6), 33.1 (C-7), 30.9 (C-8), 51.7 (C-9), 36.5 (C-10), 23.8
(C-11), 125.8 (C-12), 139.9 (C-13), 45.8 (C-14), 22.3 (C-
15), 20.5 (C-16), 47.2 (C-17), 41.1 (C-18), 45.3 (C-19),
30.9 (C-20), 33.8 (C-21), 32.7 (C-22), 13.6 (C-23), 179.2
(C-24), 16.9 (C-25), 18.5 (C-26), 64.1 (C-27), 179.2 (C-
28), 23.9 (C-29), 33.4 (C-30), 103.3 (C-1"), 70.4 (C-2"),
74.0 (C-3"), 69.2 (C-4"), 77.2 (C-5"), 61.4 (C-6"). DL L3k
T HE 5 ORI B AR — B, S e A 2
gz R .

b &% 3 B AR A, mp 200.8~202.4 °C;
'"H NMR (400 MHz, CD,0D) §,, 6.28 (1H, d, J=10.2 Hz,
H-3), 7.69 (1H, d, J = 10.2 Hz, H-4), 7.11 (1H, s, H-5),
6.76 (1H, d, J = 8.2 Hz, H-7), 7.01 (1H, d, J = 8.2 Hz, H-
8), 3.91 (3H, s, 6-OCH,); "C NMR (100 MHz, CD,0D)
J. 168.2 (C-2), 113.9 (C-3), 143.8 (C-4), 127.3 (C-4a),
111.5 (C-5), 159.7 (C-6), 123.6 (C-7), 114.9 (C-8), 148.2
(C-8a), 55.4 (6-OCH,). LA b i %4 5 Sk ™4 18 %4
PEHEA I, MEBUEMIN-HAEFTTE.

th &4 R EOF AR, mp 232.4~233.8 °C; IR/
em’: 3 419, 1 664, 1 622, 1 582, 1 489, 829, 754, 696;
HR-ESI-MS m/z: 379.119 7 [M+H]" (C,,H,,0, it 5 {f
379.118 1); '"H NMR #1'°C NMR %45 0.3 1.

&5 KA, mp 167.2~168.8 °C; 'H NMR
(400 MHz, CDCL,) 6, 12.75 (1H, br.s, 1-OH) , 11.94
(1H, br.s, 8-OH), 7.31 (1H, d, J = 8.4 Hz, H-6), 7.01
(1H, d, J = 8.4 Hz, H-5), 6.36 (1H, s, H-2), 3.94 (3H, s,
3-OCH,), 3.91 (3H, s, 7-OCH,), 3.86 (3H, s, 4-OCH,);
C NMR (100 MHz, CDCI,) .. 181.2 (C-9), 160.3 (C-
3), 159.6(C-1), 151.0 (C-84a), 149.4 (C-4a), 149.1 (C-
4b), 143.8 (C-7), 129.2 (C-4), 121.1 (C-6), 107.5 (C-8a),
105.8 (C-5), 101.8 (C-8b), 95.3 (C-2), 61.4 (3-OCH,),
57.2 (4-OCH,), 56.6 (7-OCH,). LA I % 1% % 45 5 ¢
RV T A A — B, MO A SN 1L,8- R
HE-3,4,7- = F A SN o

th&W6 KA, mp 268.0~270.1 °C; 'H NMR
(400 MHz, DMSO-d,) d,, 13.75 (1H, br.s, 1-OH), 10.71
(1H, br.s, 3-OH), 10.62 (1H, br.s, 6-OH), 9.82 (1H, br.s,
7-OH), 7.36 (1H, s, H-8), 6.85 (1H, s, H-5), 6.36 (1H, s,
H-4), 4.58 (1H, d, J = 10 Hz, H-1"), 3.18~3.68 (6H, m,
H-2"~6"); C NMR (100 MHz, DMSO-d,) d,. 179.6 (C-
9), 164.4 (C-3), 162.3 (C-1), 156.7 (C-4a), 154.5 (C-6),
151.3 (C-4b), 144.2 (C-7), 112.2 (C-8a), 108.5 (C-8),
108.1 (C-2), 103.2 (C-5), 101.8 (C-8b), 93.8 (C-4), 82.2
(C-5"), 79.5 (C-3"), 73.6 (C-1"), 71.2 (C-2"), 71.2 (C-4"),
62.0 (C-6")o LA L ik ik H 4 15 SR 4 18 K4 ik AR —
H, MEEEE 6 N R .

&7 KA, mp 229.1~240.6 °C; 'H NMR
(400 MHz, DMSO-d,) d,, 12.64 (1H, s, 5-OH), 10.89 (1H,
s, 7-OH), 9.75 (1H, s, 4'-OH), 9.24 (1H, s, 3’-OH), 7.68
(1H, s, H-2"), 7.58 (1H, d, J = 8.8 Hz, H-6'), 6.85 (1H, d,
J = 8.8 Hz, H-5"), 6.40 (1H, s, H-8), 6.19 (1H, s, H-6),
5.09 (1H, d, J = 7.3 Hz, H-1"), 3.07~3.55 (6H, m, H-
2"~6"); "C NMR (100 MHz, DMSO-d,) J. 177.9 (C-
4), 164.6 (C-7), 161.8 (C-5), 159.1 (C-8a), 158.2 (C-2),
148.9 (C-3"), 145.3 (C-4"), 135.1 (C-3), 123.1 (C-1"),
122.5 (C-6"), 116.7 (C-5"), 115.7 (C-2"), 104.5 (C-4a),
99.2 (C-6), 94.0 (C-8), 101.3 (C-1"), 78.3 (C-5"), 78.1
(C-3"), 76.9 (C-2"), 70.4 (C-4"), 61.5 (C-6"). LA Iy
s 5 ORI oE Bl A 3, S E AT N
it Bz 2K -3-0-4-D- 6 &I BE A -

&8 FHOK A, mp 177.5~179.4 °C, 'H NMR
(400 MHz, DMSO-d,) 6, 12.57 (1H, s, 5-OH), 10.84
(1H, s, 7-OH), 9.68 (1H, s, 4-OH), 9.19 (1H, s, 3-OH),
7.51 (1H, s, H-2"), 7.50 (1H, d, J = 8.4 Hz, H-6'), 6.80
(1H, d, J = 8.4 Hz, H-5"), 6.34 (1H, s, H-8), 6.15 (1H, s,
H-6), 5.29 (1H, d, J = 5.2 Hz, H-1"), 5.07 (1H, d, J =
5.6 Hz, H-1"), 3.18~4.41 (10H, m, H-2" ~6", H-2" ~
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5™, 0.95 (3H, d, J = 6.0 Hz, H-6"); >C NMR (100 MHz,
DMSO-d,) 9. 177.9 (C-4), 164.6 (C-7), 161.7 (C-5), 157.1
(C-8a), 155.9 (C-2), 148.9 (C-3"), 145.3 (C-4"), 133.8 (C-
3), 124.0 (C-1"), 122.9 (C-6'), 116.8 (C-5"), 115.7 (C-2"),
104.5 (C-4a), 99.2 (C-6), 94.1 (C-8), 101.6 (C-1"), 101.3
(C-1"),76.9 (C-3"), 76.4 (C-5"), 74.6 (C-2"), 72.3 (C-4"),
71.0 (C-3"), 70.9 (C-2"), 70.5 (C-4"), 68.8 (C-5"), 67.5
(C-6"), 18.3 (C-6")o LA I vk H 4 15 SC R4 18 £ 4
BEA -, S EE8 N T .

&9 Ak AR, mpl09.7~110.9 °C; 'H NMR
(400 MHz, CDCl,) §, 9.81 (1H, s, -CHO), 7.14 (2H, s,
H-2, 6), 6.18 (1H, br.s, 4-OH), 3.87 (6H, s, 3, 5-OCH,);
C NMR (100 MHz, CDCL,) §. 190.43 (-CHO), 146.8
(C-3,5), 141.1 (C-4), 127.3 (C-1), 106.8 (C-2,6), 56.7
(3,5-OCH,). LA %l 5 S0k AR — 3%, W e
EMINT FiE.

e&m10  AEHA, mp 157.7~159.3 °C; '"H NMR
(400 MHz, DMSO-d,) d,, 12.19 (1H, br.s, -COOH), 9.27
(1H, br.s, 2-OH), 7.96 (1H, d, J = 8.2 Hz, H-6), 7.47 (1H,
dd, J = 8.4, 7.8 Hz, H-4), 7.43(1H, dd, J = 8.2, 7.8 Hz,
H-5), 6.96 (1H, d, J = 8.4 Hz, H-3); *C NMR (100 MHz,
DMSO-d,) d. 171.3 (-COOH), 159.7 (C-2), 136.1 (C-4),
129.8 (C-6), 122.4 (C-5), 118.4 (C-3), 112.6 (C-1). LA
B S SRR IR AR — B, i A 10 K
W .

3 ZBEREmRERESHDHIE MM

{8 A Ellman ¥E"%Hb 54 34 F1 S 1 2 196 9 55 5
A AE M VEAY o AR U S BB e L AR
B (DMSO) 1E N 7, ¥ 3 Fi 4k & 4 35 I Bk R
0.25 mol-L™ %1, 48 J5 1 0.1 mol-L" PBS (R A
AR ER ) S 0K M BN 5.0 mmol L
PIREIAL B DI - K LR SN 96 FLIR f5 B T
BEARACH o SEEGZH: 2 L RFIUFE SIE VR + 118 uL PBS ¥
W+ 40 uL PBS ¥ VRV 111 0.1 U'mL" AChE ¥ (A);
[ IR AL (NC 41): 2 ul 2% DMSO-PBS I + 118 pL
PBS ¥ + 40 uL PBS ¥ ¥ fiF 1) 0.1 U'mL" AChE ¥#
T (B); BH X B 4L: 2 uL 5.0 mmol- L™ 4l 52 AR ¥ i +
118 uL PBS ¥ ¥ + 40 pL PBS ¥ WA iR 19 0.1 U-mL"!
AChE ¥ ¥ (C); 1 St % B2 : 2wl 47 I B W I8 7+
158 uL PBS B (A,); 2 E X I 4H: 2 uL 2% DMSO-
PBS &M + 158 uL PBSVAT (B,). K 96 FLHR T30 °CJi
& 20 min J5, &HBHMAEFEFIRE K 6.25 mmol L
15,5 B AR (2- i 3 2K F R ¥ 5 6.25 mmol L
B B A 2 T JIEL 6 975 9 40 L 5 96 FLAR T 30 °CHLE
30 min Ji7, T 405 nm K 0 & A L 1) 6% B (OD)

1B, THEA A VIR T E R B r 0 ok v 1, A K
g 411 % = [(OD,-0D,,)-(OD,-0D,,)}/(0D,-0D,)*
100%.

{EZ TTEK: T MR A SIS —1E 3, fistim AR
I3 B T AL AR X3 A S PR A B st &
W SR BT e ZE R ST SR i B A T 5 4R & AR AR
KUK T 36 25 R4 T AR

FUERSE: A5 & 1 WA EAE R 2 R
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