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[ Abstract ] Objective: To study on chemical constituents of phenolic acids in Sanguisorbae Radix.
Method ; Compounds were isolated and purified by using Macroporous resin (D101, HP-20) , reversed phase silica
gel (RP-8, RP-18), Toyopearl HW-40 column chromatography and their structures were elucidated by spectral
method. Result: Thirteen phenolic acid compounds were isolated from 70% ethanol extracts and their structures
were elucidated as: gallic acid (1), protocatechuic acid (2), 3, 4-dihydroxy benzaldehyde (3), methyl gallate
(4), ethyl gallate (5), 3, 4-dihydroxy-5-methoxybenzoic acid methyl ester (6 ), isolariciresinol 9'-8-D-
xylopyranoside (7), ( +) -piresil-4-0-8-D-glucopyraside (8), ( +) -syringaresinol (9), 1- (4-ethylphenyl) -
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1, 2-ethanediol (10), ethyl 3, 4-dihydroxy benzoate (11), 3, 4-dimethoxy-5-hydroxybenzoic acid methyl ester

(12), and 4- (4-hydroxyphenyl) -2-butanone (13). Conclusion: Compounds 2-13 were isolated from this plant

for the first time.
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W AR 3% 2 43 A, I 5 SCHR X R S A A 4 i)
HEE TR 1), & JL %% ®
(protocatechuic acid,2),3,4-"F FH IR H [ (3, 4-
dihydroxy benzaldehyde, 3), 3% & T & H fg ( methyl
gallate, 4) X & TR LR (ethyl gallate, 5),3,4-—"
B EL-5-H A -8 W B WOBR (3, 4-dihydroxy-5-
methoxybenzoic acid methyl ester, 6) , F % I ¥A g &
9'-B-D-mt m§ A M F  ( isolariciresinol 9'-8-D-
7 ), ( + )-piresil-4-0-8-D-
glucopyraside (8), ( + )-syringaresinol (9), 1-(4-
ethylphenyl) -1 ,2-ethanediol (10),3,4-—# F X H
W2 Z.WE ( ethyl-3,4-dihydroxy benzoate, 11),3,4-—
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hydroxybenzoic 12 ), 4-( 4-
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SRECT K, ik DIOT A €8 3, R [A] 4K R 45 £ 2 B
(0% ,30% ,50% ,70% ,95% ) ¥ B P& i, 15 30% (1
RN ER 43 (1. 37 kg) ,iZ &R 4 H 48 HP-20 41 (4,3
3B, AN TR R B A B 2 B (0% L, 10% ,20% ,30%
40% ,50% ,100% ) YeW , &3 30% ~50% 2 T vk it
W5 (82 g) , 454 Toyopearl HW-40 4 {4 , ODS 4+
g H A O A B, AL AR R 13 AN B .

3 LT

&1 HEgs s ; ESI-MS m/z 169 [ M -
H] ;'H-NMR (DMSO-d,, 400 MHz) §: 6.92 (2H,
s, H2, 6); "C-NMR ( DMSO-d,, 100 MHz) &:
167.4 (COOH), 145.4 (C-3, 5), 137.9 (C4),
120.4 (C-1), 108.6 (C-2, 6), Z53CHk[ 81X 1E,
Y8 A IR (gallic acid)

k&Y 2 A R RS & ESI-MS m/z 153
[M-H] ;'H-NMR (DMSO-d,, 400 MHz)§: 12.29
(1H, s,COOH), 9.63 (1H, s, 3-OH), 9.25 (1H,
s, 4-OH), 7.34 (1H, s, H2),7.29 (1H, d, J =
6.8 Hz, H-6), 6.79 (1H, d, J =6.3 Hz, H-5);
“ C-NMR ( DMSO-d,, 100 MHz ) §&: 167.2
(COOH), 149.9 (C4), 144.8 (C-3), 121.8 (C-
6), 121.6 (C-1), 116.5 (C-2), 115.0 (C-5), &
5Ok [9 ] % B, %85 O L)L 25 B2 ( protocatechuic
acid)

ka3 LEGOKAK; ESI-MS m/z 137 [M -
H] ; 'H-NMR ( DMSO-d,, 400 MHz) §: 9.69
(1H, s,CHO), 7.24 (2H, d, J =10.9 Hz, H-=2,
6),6.91 (1H, s, H-5); “"C-NMR (DMSO-d,, 100
MHz) §:190.9 (CHO), 152.2 (C-4), 145.9 (C-
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3), 128.7 (C-1), 124.4 (C-6), 115.5 (C-5),
114.3 (C2), & 53CHR[10] X IR, %5k 3,4-—
FH IR (3 ,4-dihydroxy benzaldehyde)

e 4 HOKAK; ESI-MS m/z 183 [M -
H] ;'H-NMR (DMSO-d,, 400 MHz) §: 6.94 (2H,
brs, H2, 6), 3.75 (3H, s, OCH,); "“C-NMR
(DMSO-d, , 100 MHz) §: 166.2 (COOCH,), 145.5
(C-3,5),138.3 (C4), 119.2 (C-1), 108.4 (C-
2,6),51.5 (COOCH,) ., 253k 111, %5E
R TR R (methyl gallate) .

k&8s E M ESI-MS m/z 197 [M -
H] ;'H-NMR (DMSO-d,, 400 MHz) §: 6.95 (2H,
s, H2,6),4.21 (2H, q, J=7.1 Hz,OCH,CH,) ,
1.27 (3H, t, J=7.1 Hz, CH,); “"C-NMR (DMSO-
d,, 100 MHz) §: 166.3 (COOCH,CH,), 146.0 (C-
3,5), 138.9 (C4), 120.1 (C-1), 108.9 (C-2,
6), 60.4 (COOCH,CH,), 14.7 ( COOCH,CH, ),
SZEICERLI12] X B 58 HIRE FIRCER (ethyl
gallate) .

a6 kAR ; ESI-MS m/z 197 [M -
H] ;'H-NMR (DMSO-d,, 400 MHz) &: 7.10 (1H,
s, H2), 7.04 (1H, s, H-6), 3.79 (3H, s, 5-
OCH,), 3.78 (3H, s,COOCH,) ; “C-NMR (DMSO-
d,, 100 MHz) &: 166.7 (C-7), 148.4 (C-5),
145.8 (C-3), 139.9 (C-4), 119.8 (C-1), 111.0
(C2), 105.1 (C-6), 56.4 (5-OCH,), 52.2
(COOCH;), & 53CHR[13 ] X1, % 3,4-258%
FS5-H & O EK HF OB OBE (3, 4-dihydroxy-5-
methoxybenzoic acid methyl ester)

EYM T B &K, ESI-MS m/z 491 [ M -
H] ;'H-NMR (DMSO-d,, 400 MHz) §: 6.61 (1H,
s, H-5), 6.44 (1H, dd, J=8.1, 1.8 Hz, H-6"),
6.09 (1H, s, H2), 3.95 (3H, s,0CH,), 3.93
(3H, s,0CH,), 2.69 (2H, m, H-7), 1.83 (2H,
m, H-8, 8'); "C-NMR (DMSO-d,, 100 MHz) §:
147.1 (C-3"), 145.5 (C-3), 144.5 (C-4"), 144.0
(C4),136.7 (C-1"),132.0 (C-6), 127.1 (C-1),
121.1 (C-6"), 116.1 (C-5"), 115.2 (C-5), 113.4
(C2"), 111.7 (C-2), 103.4 (C-1"), 76.4 (C-
3"y, 73.1 (C-2"), 69.5 (C-4"), 68.1 (C-9"),
65.6 (C-5"), 63.1 (C9), 55.4 (OCH,), 55.4 (-
OCH,), 46.1 (C-7"), 43.5 (C-8'), 38.4 (C-8),
32.1 (C-7) o 5 3CHRL 14 ] X5 IR, S5 hy S 7% A
fie & 9'-B-D-Wt M A #E H  (isolariciresinol 9'-B-D-

-84 -

xylopyranoside ) ,,

e 8 KK ; ESI-MS m/z 519 [M -
H] ;'H-NMR (DMSO-d,, 400 MHz) §: 7.04 (1H,
d, J=8.4 Hz, H-5),6.95 (1H, d, J=1.8 Hz, H-
2),6.89 (1H, d, J=1.5 Hz, H-5"), 6.85(1H,
dd, J=8.4, 1.8 Hz, H-6), 6.78 ~6.70 (2H, m,
H-2',6'), 4.8 (1H, d, J=7.2 Hz, H-1"), 4.67
(1H, d, J=4.0 Hz, H-7), 4.61 (1H, d, J=4.1
Hz, H-7'), 4.19 ~4.07 (4H, m, H-9, 9'), 3.77
(3H, s,0CH,), 3.76 (3H, s,0CH,), 3.66 (1H,
m, H-6"),3.44 (1H, m, H-5"), 3.24 ~3.26 (3H,
m, H-2", 3", 4"), 3.04 (2H, m, H-8, 8'); "C-
NMR ( DMSO-d,, 100 MHz) §: 148.9 (C-4'),
147.4 (C-4), 145.9 (C-3), 145.8 (C-3"), 135.1
(C-1), 132.1 (C-1"), 118.5 (C-6), 118.1 (C-
6'), 115.1 (C-5), 115.1 (C-5"), 110.7 (C-1"),
110.4 (C-2), 110.4 (C-2"), 85.0 (C-7), 84.8
(C-7"),77.0 (C-3"), 76.8 (C-5"), 73.1 (C-=2"),
70.9 (C-9), 70.8 (C-9'), 69.6 (C-4"), 60.6 (C-
6"), 53.6 (C-8), 53.5 (C-8'), 55.6 (OCH,),
55.5 (OCH,), &5 CHR[IST X B, B B ( +)-
piresil-4-0-B-D-glucopyraside

A9 ESI-MS m/z 417 [M - H] ;'H-
NMR (DMSO-d,, 400 MHz) §: 6. 60 (4H, s, H-10,
14,16, 20), 4.62 (2H, d, J=4.0 Hz, H2, 6),
4.16 (2H, dd, J =8.8, 6.8 Hz, H-4b, 8b), 3.93
(2H, dd, J=9.0, 3.5 Hz, H4a, 8a), 3.75 (12H,
s, OCH,), 3.05 (2H, m, H-1, 5); “C-NMR
(DMSO-d,, 100 MHz) §: 147.8 (C-11, 13, 17,
19), 134.8 (C-12, 18), 131.4 (C9, 15), 103.6
(C-10, 14, 16, 20), 85.3 (C-2, 6), 71.0 (C-4,
8),55.9 (OCH,), 53.7 (C-1,5), &53Hk[16]
X BB, % 5E Sk ( + ) -syringaresinol ,

& ¥ 10 ESI-MS m/z 169 [M - H]~; 'H-
NMR (DMSO-d,, 400 MHz) &: 7. 14 (4H, m, H-2,
3,5,6), 2.59 (2H, q, J=7.6 Hz, CH,), 1.17
(3H, t, J=7.6 Hz, CH,); "C-NMR ( DMSO-d,,
100 MHz) §; 143.9 (C-1), 143.6 (C-4), 128.2
(C-6), 126.6 (C-5), 126.2 (C-2), 124.1 (C-3),
74.4 (C-1'), 68.0 (C-2"), 28.7 (CH,), 16.1
(CHy ). &5 3Clk [17] X ], % & N 1-(4-
ethylphenyl) -1 ,2-ethanediol ,

EW 11 [ EK; ESI-MS m/z 181 [M -
H] ;'H-NMR (DMSO-d,, 400 MHz) §: 7.35 (1H,
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brs, H2), 7.31 (1H, br s, H6), 6.80 (1H,
brs, H-5), 4.22 (2H, q, J=7.1 Hz,OCH,) , 1.28
(3H, t, J=7.1 Hz,CH,) ; "C-NMR (DMSO0-d,, 100
MHz) §: 165.6 ( COOCH,CH,), 150.4 (C-4),
145.1 (C-3), 121.6 (C-6), 120.7 (C-1), 116.0
(C-5), 115.2 (C-2), 59.9 (COOCH,CH,), 14.1
(COOCH,CH,) . &5 3CHR[18 ] Xf i, &y 3,4-
TRILKHR ZBE (ethyl 3,4-dihydroxy benzoate)

& 12 [k K ; ESI-MS m/z 211 [M -
H] ;'H-NMR (DMSO-d,, 400 MHz) §:9.71 (1H,
brs,5-OH),7.13 (1H, s, H-6), 7.04 (1H, s, H-
2), 3.81 (6H, s,COOCH,, 4-OCH,), 3.74 (3H,
s, 3-OCH;); "C-NMR ( DMSO-d,, 100 MHz) §:
166.4 ( COOCH,), 153.5 (C-5), 151.1 (C-3),
141.1 (C4), 125.0 (C-1), 111.2 (C-2), 104.7
(C-6), 60.4 (4-OCH,), 56.3 (3-OCH,), 52.5
(COOCH,) , £ 53CHR[19 ] X1, ey 3,4- 2"
AOEE-S-R E OE B W OBR (3, 4-dimethoxy-5-
hydroxybenzoic acid methyl ester) ,

A 13 Bl R, ESI-MS m/z 163 [M -
H] ;'H-NMR (DMSO-d,, 400 MHz) &:9.13 (1H,
brs, 4-OH), 6.97 (2H, d, J=8.4 Hz, H2, 6),
6.65 (2H, d, J=8.4 Hz, H3, 5), 2.73 ~2.59
(4H, m, H-7, 8), 2.07 (3H, s, H-10); "C-NMR
(DMSO-d,, 100 MHz) &: 208.3 (C-9), 155.9 (C-
4),131.6 (C-1), 129.5 (C-2, 6), 115.5 (C-3,
5),45.1(C-8),30.2 (C-10), 28.8 (C-7), &5
SCHR [20 ] xF BR, 48 5 O 4-(4-hydroxyphenyl ) -2-
butanone
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