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A Study on the Constituents from the Roots
of Polygala tenuifolia

Jin Sook Kim*, Jin Sea Park, Kiyoung Kim' and Sanghak Doh?
Korea Institute of Oriental Medicine, Seoul, 135-100, College of Medicine,
Wonkwang University, Tksan, 570-749 and College of Pharmacy,
Dongduk Women's University, Seoul, 136-714,° Korea

Abstract — Three compounds—ethyl-B-D-glucopyranoside, 1,2,3,7-tetramethoxyxanthone, 1,7-
dimethoxyxanthone—were isolated from roots of Polygala tenuifolia. The structures of these com-
pounds were establised on the basis of spectral evidence including 2D NMR and HMBC studies.
Ethyl-B-D-glucopyranoside was isolated for the first time from Polygala genus and HMBC data of

these compounds were first reported .

Key words — Polygala tenuifolia; Polygalaceae; roots; HMBC- experiment; ethyl-B-D-glucopy-
ranoside; 1,2,3,7-tetramethoxy xanthone; 1,7-dimethoxyxanthone.
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UNRIES, SEEHL B9 AWl g g4sty ok
AAle F4 AE<Q o-D-(6-O-sinapoyl)-gluco pyra-
nosyl-(1—-2")-3-D-(3-O-sinapoyl)-fructofuranoside, o-
D-{6-O-(p-methoxyhenzoyl) }-glucopyranosyl-(1—2"-
B-D-{3'-0-(3" 4" 5" -trimethoxycinnamoyl) }-fructo-
furanoside, 0-D-{6-O-(p-hydroxybenzoyl)}-gluco pyr-
anosyl-(1 — 2)-B-D-{3-0-(3" 4" 5"-trimethoxycinna-
moyl) }-fructofuranoside, o-D-glucopyranosyl-(1 — 2')-
B-D-(1'-O-sinapoyl)-fructo furanoside, 1,5-anhydro-D-
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50A(Japam©] ¥, capillary column®] Z7}& 0.32mm
x30m({J & W Scientific Inc.)°]t}. UV spectrophoto-
metere Kontro instruments(USA)°|™, FT-IRS Mat-
tson Genesis Series FTIR spectrometer(Nicolet In-
spectlR, USApIt}. 2 ol9le] Ze #r? 2,
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E3E oW nsccdld 3EE PY10mg), P10
(7.3 mg)E E3H)

2}gH2 P8 Ethyl-p-D-glucopyranoside — 54
9] waxy solid; FAB(+)MS(matrix: m-NBA) m/z:
231[M+Na]*; 'H-NMR(00MHz, CD,0D) & : 428
(1H, d, /=79Hz, H1), 3.18(1H, dd, /=78, 9.1Hz,
H2), 337(01H, t, /=9.0Hz, H3), 331(H, t, J=
9.0Hz, H4), 3.29(1H, m, H5), 3.68(1H, dd, /=54,
11.8Hz, H6a), 3.88(1H, dd, /=2.0, 11.8Hz, H6b),
3.64(1H, dq, /=96, 7.1Hz, H1a), 3.98(1H, dq, /=
96, 7.1Hz, H1b), 125@3H, t, J=7.1Hz, H2); “C-
NMR(125MHz, CD,0OD) & : 104.1(Cl), 75.1(C2),
78.2(C3), 71.7(C4), 77.9(C5), 62.8(C6), 66.2(C1),
15.4(C2); HMBC experi ment(125MHz, CD,0OD) §
(Table 1. #a1)

SIEME2 P9 1,2,3,7-Tetramethoxyxanthone —
yellow amorphous powder; 'H-NMR(500MHz, CD
CL) & : 6.65(0H, s, H4), 7.25(1H, d, J=9.1Hz, H5),
7.17(0H, dd, /=3.1, 9.1Hz, H6), 7.61(1H, d, /=
3.1Hz, HB8), 391(3H, s, H1"), 3.96(3H, s, H2),
3.83@3H, s, H3), 3.84(3H, s, H?); “C-NMR (125
MHz, CDCl) & : 153.46(C1), 139.55(C2), 158.63
(C3), 95.95(C4), 154.58(C4a), 149.92(C5a), 118.49
(C5), 123.77(C6), 156.03(C7), 106.09(C8), 122.74
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(C8a), 175.18(C9), 110.39(C9a), 61.50(C1-OCH,),
61.98(C2-0CH,), 56.24(C3-OCH,), 55.87(C7-OCHy);
HMBC experiment (125MHz, CDCl,) & :(Table I &
); UV AMeOH nmlog €): 241(2.41), 280 (1.82),

311(1.80), 354(158); IR(vKEr cm™): 2920, 1653
(C=0), 1605, 1585(aromatic); EI(+)MS(rel. int.):
316[M]* (86), 310(100), 299, 273(80), 258(70), 243,
151(55), 150(65). .
SIEE P10 (1,7-Dimethoxyxanthone) — white
amorphous powder; 'H-NMR(500MHz, CDCL) & :
6.78(1H, d, J=8.4Hz, H2), 7.58(1H, t, J=8.4Hz, H3),
7.05(1H, dd, /=10, 84Hz, H4), 7.35(1H, d,
J=89Hz, H5), 7.26(1H, dd, /=3.1, 89Hz, H6),
7.69(1H, d, /=3.1Hz, H8), 4.02(3H, s, H1), 3.90
@H, s, H7); “C-NMR(125MHz, CDCL) & : 160.
81(C1), 105.18(C2), 134.56(C3), 110.03(C4), 158.
19(C4a), 149.81(C5a), 118.65(C5), 123.94(C6), 156.
05(C7), 106.42(C8), 123.42(C8a), 176.33(C9), 112.
20(C9a), 56.44(C1-OCH,), 55.88(C7-OCH,); HMBC
experiment(125MHz, CDCL,) & (Table I #3); UV A
MeOHnm(log €): 234(1.44), 254(1.69), 374(1.41);

max

IR@ KBr cm™): 2972, 1658(C=0), 1618, 1595(aro-

matic); GCMS(rel. int.): 256[M]+(100), 241(29),
227(79), 210(62), 155(57), 127(15), 113, 79, 75, 63.

Table 1. "H-"C long range correlations from HMBC experiment of compounds P8, P9 and P10

Compound P 8 Compound P 9 Compound P 10
H C H C H C
C2(5 139.55), C3( 5 158.63),
Cda( § 154.58), C1( 5 160.81), C4( & 110.03),
HI(3428)  C3(82) HA(3665) o3 12050) H2( 5 6.78) Cont 311220
Cha( § 149.92)
H2(5318) C3(5782) H5(57.25 “\° 1(5:652)(3%’ fg 52}06'0%’ H3(57.58) CI1(5160.81), Ca( & 158.19)
C2875.1), C7( 5 156.03), C8( 5 106.09), C2( 5 105.18), Ca( 5 158.19),
H3(8337) (g 5789 HO(371D) C5a( 3 149.92) H4(8)7.05 C9a( 5112.20)
H5(53.29) C6(62.8) HS(57.61) C6(5123.72), CO(5175.18) H5(57.35 Coa(5149.81)C6(3123.94),

C7( 8 156.05), C9( 6 176.33)

H6  CA4(37L7), HI-OCH, Ca( § 149.81), C7( & 156.05),
(53.68,388) C5(5779) (53.91) C1(3153.46) H6(37.26) C8( 5 106.42)

HI'  CL(§1041), H2-OCH, C5a( § 149.81), C7( & 156.05),
(3.64,398) C2(5154) (83.96) C2(3139.55) H8(87.69) C8(5106.42)
H2(5125) CI(8662) }(I?ggggﬂ C3(5158.63) %’40%3 C1(5160.81)

H7-OCH, H7-OCH,
(535 C7( 5 156.03) (5350 C7( § 156.05)
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(All assignments were confirmed by 'H-"H cosy,
HMQC, DEPT and HMBC spectrum.)
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W X Al9)3t B-D-glucopyranoside®] “C-nmr
data®} e W X310, T3 1D-nmr spec-
trum¥ HMBCE =3 2D-nmr spectrum
[M+Na]*oll slldsh= peak 2317} vleld FAB(+)
MS spectrume EFE43 A FHIE Py
ethyl-B-D-glucopyranoside & & &= 9lom o]
polygala genusolid 22 B2 Bygch

n-hexaneZ-ollA #2® I5HE P9 nmr spec-
trumelA 474e] w5471 peakEFHE 391, 3.96,
3.83, 3.84ppm/ & 61.50, 61.98, 56.24, 55.87 ppm)
9] WS 2 peakEH(S 6.65, 7.25, 7.17,
761 ppm/ & 95.95, 11849, 123.77, 106.09 ppm) 1
Me) 712H97] peak(d 17518 ppm)E AT &
ATk § 7.61 ppmolA doubletoZ VlERY F4
8 HlAe) a2 9 9R]9) 2R Y]] %
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T A}k EE3E FeCly testoll = WHE-EA] ¥ ir-
spectrum| M= 42V e HAE £ Qlglen,
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(1653 cm ™)} S} w(1605, 1585 cm™)7} Ve
ek EI+)MS spectrumell X 2448 peak’} 31690
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31EE P10 GCMS(njector: 250°C, oven: 250
—280°C, 10°C/min., interface: 230°C)ol|A] 3.87%5-<]
A velton, BEapERe 256202 YERdTh nmr
spectrumelX] 2719 wlE271(6 3.90, § 4.02 ppm/
$ 56.44, § 55.88 ppm)st & 6.5 ppmt § 7.7 ppmAt
olefjr] G7ll9] WL £aEe] peakEe] VERsTH
D,0 exchange spectrum} ir spectrum ¥ FeCl,
test= Ea].oq ‘I‘}\]'7]7}' Oi__ 74 O 01— /‘\ 01041;} e
g nmy, i, ms, uv 5 71714 HolgE FHEA]
Els @4’ 313HE P102 1,7-dimethoxy xanthone®d-<
& £ glen, ojr] B kol g BIHC
ur,‘“ HMBC ®loJel(Table I #iye X202 H
Ak,

n #

AAEY ] dgE FEE9 n-BuOHE A
ethyl-B-D-glucopyranosideZ, n-hexanei-3olA 12,
3,7-tetramethoxyxanthone, 1,7-dimethoxyxanthone&
7}z Be]519ith. ethyl-B-D-glucopyranoside Poly-
gala &ollX Ao = FeEjElon, RE IFPEE
HMBC datas X0 Bigch,
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