£ OO0 http://www.cqvipgom]

&“

E W OB ¥ W OB 1999, 21 {3): 393-~398
Acta Botanica Yunnanica

EHASHEMALESY
EAE MWUE WEL R 2HE/

(FERERR AN, B 65008

WE AZBEXUMNeNPEHASARRAEEEN S ( Selvia sonchifolia C.Y. Wu) BIR 7
HEH oM ERRALEY. W T OLFE. FILER, MU, R(+)HD(3.4-_HEX
H)-FLMR, 3, - TEHMRKIREN, HAER, ESTRPR, REMMKERB. B8
SHELROE TR EBIEE, FRGEREY, EHA S ESERASHIUNBELEY.
XA EEEER, EMAE. £HMELELY

SGEE QM6

Polyphenolic Constituents of Salvia sonchifolia ™

WU Zhi — Jun, OUYANG Ming— An, YANG Chong — Ren*
( Kunming Institute of Botany , The Chenese Academy of Sciences , Kunming 650204)

Abstract  From the fresh root of Salite sonchifelta C. Y. Wu, nine polyphenolic compounds, protocate-
chuzaldelrye. prolocatechuic acid, caffeic acid, R—{ + } — - D- {3,4 - dihydroxyphenyl} — lactic acid.
3.4 - dibydroxyphenyl ethanol ketone, rosmarinic acid, methyl rosmarinate, lithospermic acid and lithosper-
mic acid B are isolated. Their structures were identified by spectral method. The result shows that Salvia
sonchifolia coutaina the phenolic constituents which are similar to that of medical Salvia.
Key words  Solvia. Selvia senchifolia, Polyphenols '

Salvia sonchifolic C. Y. Wu is a new species endemic in the south of Yunnan Province in China
{Wu, 1977). It has heen used as a local substitute for “Dan — shen” ¢ Salvie miltiorrhiza Bunge) .
a commonly used Chinese traditional medicine herb {Xu, 1990), in its native area. The chemical
constituents of this plant have not been reported. Continuing our phytochemical examination of the bio-
logical active polyphenols from the species of genus Salvia (Tanaka et al, 1996, 1997}, in this paper
we report the details of the isolation and identification of nine polyphenolic compounds from the polar
fraction of 5. senchifolia collected in Wenshan county of Yunnan.

RESULTS AND DISCUSSION

The MeOH extracts of fresh roots of 5. sonchifolia were separation by macro pore absorption

resins, Sephdex LH — 20 gel and reverse phase silica gel column chromatographies to afford nine com-
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pounds (1 ~9}. All of these compounds are polyphenols and identified as protocatechualdehyde (1},
protocatechuic acid {2}, caffeic acid (3), R-( + ) =3 - D - (3,4 - dihydroxyphenyl) - lactic acid
{(4), 3,4 — dihydroxyphenyl ethanol ketone {5), rosmarinic acid (6), methyl rosmarinate (7),
Lithospermic acid (8) and lithospermic acid B (9), respectively. Among them, compound 5 is first
time jsolated from the genus Selvie, as our knowledge. Moreover, it is noticed that the phenol con-
stituents of the roots of . senchifolin are very similar with that of §. miltiorrhize Bunge. On the ba-
sis of this resnlt, the roots of this plant could be as a valuable substitute of “Dan — Shen” .
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EXPERIMENTAL
General experimental procedures

Optical rotations were measured on a JASCO — 20C digital polarmeter. IR specira were measured
on a Pekin — Elmer 577 spectromeler. UV spectra were obtained on UV — 2104 spectrometer. FAB —
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MS spectra were measured on a ¥G Autospe 3000 system spectrometer. 'H and *C NMR spectra were
obtained with Bruker AM - 400 spectrometer. The chemical shifts () were expressed in ppm with ref-
erence to the solvent signals. Coupling constants (J) were given in Hz. Chromatographic materials
were used Rp — 8 (40 ~ 60 pm, Merck), Sephadex LH - 20 (25 ~ 100 um, Pharmacia Fine Chemical
Co. Lid. ), MCI - gel CHP20P (75 ~ 150 pm, Mitsubish Chemical Industries, Lid.) and silica gel
(200 ~ 300 mesh, Qingdao Marine Chemical Factory). TLC was developed with benzene: ethyl ac-
etate; formic acid (3:6:1, 5:4:1}. The ratic of solvents was given in v/v in each case. Spot of TLC
were detected by spraying 5% ethanolic ferric chloride or spraying 5% sulfuric acid following by heat-
ing.

Extraction and isolation

8. sonchifolic C. Y. Wu was collected in Wenshan, Yunnan provinee in October 1995. A
voucher specimen is kept in the Herbarium of Kunming Institute of Botany. The fresh roots (6 kg)
were extracted with MeOH (3 x 10 L)} under reflux and then concentrated in vacuum to give crude ex-
tract. The extract was suspended in water and then extracted with chloroform (3 x 1L). The soluble of
water layer portion was fimst subjected to a macto pore resin D101, after washing with H,0, eluting
with MeOH 1o give a MeOH fraction (10g) . This MeOH fraction was subjected to MCI - gel CHP20P
column chromatography with H;O containing increasing proportions of MeOH to give four fractions (Fr.
A~D). The fraction A (1g) was separated by Sephadex LH - 20 (40% ~ 80% MeOH) and MCI -
gel CHP20P (30% ~ 50% MeOH) column chromatography to yield protocatechualdehyde {1, 50mg},
protocatechuic acid (2, 40mg ) and caffeic acid (3, 150mg)}. The fraction B (4g) was chro-
matographed over MCL — gel CHP20P (40% ~ 709% MeOH) and Rp — 8 gel column (30% ~ 50%
acetone) to afford R— { + ) - B— D - (3,4 - dihydroxyphenyl) - lactic acid {4, 200mg) and 3,4 -
dihydroxyphenyl ethanol ketone (5, 50mg}. The fraction C (3.5g) was separated by Rp - 8 gel col-
umn (30% ~70% acetone) to give rosmarinic acid {6, 50mg) and methyl rosmarinate (7, 30mg).
The fraction D (1g) was subjected to MC1 - gel CHP2OP {30% ~ 50% acetone) and Rp— 8 gel col-
umn (30% ~ 60% acetone} to afford lithospermic acid {8, 30mg) and lithospermic acid B (9, 50
mg) .

Identification of compounds

Protocatechualdehyde (1): A yellow powder; FAB — MS m/z 137 [M(GHs0:) - H]
'*C NMR (CD,0D):8130.71 {C - 1), 115.42 (C-2), 147.00 (C - 3), 153.62 (C - 4),
116.22 (C-5), 126.41 {C-6), 193.14 (C-7}; '"H NMR (CD;0D): 87.26 {d, J=1.8Hz, H
-2), 6.8 (d, J=7.6Hz, H-5), 7.27 (dd, J=1.8, 8.2Hz, H-6), 9.64 (s, - CHO)
(Chen et ai, 1981) .

Protocatechuic acld (2): A vellow powder; FAB - MS m/z 153 [M(CHg0,) - H] 5 [a]F +
75.88°(c 0.48, CH.OH):; IR +vXEem!: 3166, 2734, 1717, 1609, 1521, 1449, 1399, 1288,
1263, 1179, 1117, 1067, 979, 868, 812, 589, 457; UV (CH;0H)} A, nm; 205, 252, 288,
325; “C NMR (CDy0D): 8123.17 (C-1), 115.80 (C-2), 146.02 (C-3), 151.49 (C-4),
117.79 {C-5), 123.92 (C-6), 170.21{C-7): 'H NMR {CD,OD): 8 7.41 (d, J=2.1Hz. H
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-2),6.80(d, J=8.2Hz, H-5), 7.43 (s, br., H-6).

Caffeic acid (3): A white powder; FAB - MS m/z 179 [M{GHz0,) - H] " ; IR v em ™!,
3432, 3237, 1646, 1619, 1522, 1450, 1354, 1280, 1218, 1174, 1119, 1011, 973, 935, 900,
850, 816, 801, 779, 698, 574: UV (CH;OH) A, nm: 216, 229, 289, 317; *C NMR
(CD;0D) . ( 127.88 {C-1), 115.22(C-2), 146.69 {C-3), 149.32 (C-4), 116.50 (C -
5), 122.80 (C-6), 147.00{C-7), 115.78 (C-8), 170.98 (C-9); '"H NMR (CD;0D): &
6.95(d, ]=2.2Hz, H-2), 6.87 (d, J=8.6Hz, H-5), 6.98 {(dd, J=2.1, 8.4Hz, H-6),
7.62 {(d, J=15.8Hz, H-7), 6.30 {(d, J=15.8Hz, H-8) (Li et al, .1994) .

R-(+) - P-D- (3,4 - dihydroxyphenyl) - lactic acid {4): A white needle crystal from
H,0; FAB - MS m/z 197 [M{GH;o0s) - H]; [al5* + 11.74°(c 0.30, CH;0H); IR &
em™'; 3476, 3255, 3026, 2956, 2588, 1739, 1600, 1528, 1511, 1449, 1370, 1288, 1239,
1187, 1109, 1083, 1015, 960, 924, 902, 831, 780, 729, 626, 575; UV (CH;0H) ). nm:
205, 225, 279; “C NMR (D,0): 5 129,30 {C- 1), 117.20 (C-2), 143.70 (C-3), 142.81
(C-4), 116.22 {C-5), 121,80 (C-6), 38.91 (C-7), 711.33(C-8), 177.12(C-9); 'H
NMR (D2Q): 86.80 (s, br., H-2), 6.88{(d, J=7.9Hz, H-5), 6.75{dd, J=2.1, 7.9Hz,
H-6),2.82~3.05 (2H. m, H-7), 5.40 {m, H-8) (Chen et al, 1981).

3.4 - dihydroxyphenyl ethanol ketone (S): A yellow powder; FAB - MS m/z 167 [M
(CeHgQ4) — H]™ 5 IR % om~1; 3504, 3373, 3145, 2595, 1668, 1608, 1523, 1422, 1340,
1297, 1197, 1135, 1090, 1014, 982, 936, 854, 810, 775, 713, 635, 622; UV (CH;QH) ..
nm; 207, 231, 277, 308; “C NMR {CD;0D); 8 127.80 {(C-1), 115.54 (C-2), 146,82 (C -
3).152.59(C-4), 116.11 {C-5), 122.39 (C-6), 198.77 (C-7), 65.82 (C-8); 'H
NMR (CD,OD): &7.44 (d, J=2.1Hz, H-2), 6.85 (d. ] =8,2Hz, H-5), 7.3 (4d, J=1.
6, 8.4Hz, H-6), 2.86 (2H, s. H-8).

Rosmarinic acid (6); A pale yellow powder; FAB - MS m/z 359 [M(C;sH;s0s) - H]: IR
v em= !, 3201, 1691, 1599, 1524, 1447, 1426, 1264, 1118, 1070, 979, 855, 814, 703, 595;
UV (CH;0H) A, nm; 204, 217, 228, 286, 329; 'H NMR (CD;0D): 8 7.04 (d, J=2.0Hz, H
-2),6.9(d, J=7.9Hz, H-5), 6.78 {dd, J=1.6, 7.8Hz, H-6), 7.54 (d, J=15.8Hz,
H-7).6.25{d, ]=15.8Hz. H-8), 6.84 (d, J=2.0Hz, H-2"), 6.63 (d, ]=7.8Hz, H-
5'), 6.61 (dd, J=2.0, 8.0Hz, H=6'), 3.07 (2H, m, H~7'), 5.20 (m, H-8’); ‘T NMR
data: Table 1. {Charles et al, 1976},

Methyl rosmarinate (7): A yellow amorphous powder; FAB - MS m/z 373 [ M{C,oH, 80;) -
H]"; [a]3t+29.41° {c 0.32, CH;OH); IR <& em~!; 3386, 1732, 1700, 1629, 1604, 1522,
1445, 1368, 1286, 1159, 1113, 1072, 978, 855, 813: UV (CH,0H) A, nm. 205, 217, 287,
301, 332; 'H NMR (CD;0D): 3 7.05 {d, J=1.8Hz, H-2), 6.96 (d, ]=8.0Hz, H-5), 6.
78 (dd, J=1.8, 8.0Hz, H-6). 7.55 (d, ]=16.0Hz, H-7), 6.25 (d, ] =16.0Hz, H - 8),
6.82 (d, ]=2.0Hz, H-2'), 6.62 {(d, ] =8.0Hz, H-5"), 6,60 {dd, J]=2.0, 8.0Hz, H -
6'),3.05{(2H, m, H-7'), 5.19 (dd, J=5.4, 11.2Hz, H-8'), 3.69 (3H, s, OCHy);
'3C NMR data: Table 1. {Kohda et al, 1989},
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Table | "CNMR spectral data of 6 -9 {100 MHz CD:0D)
c 6 7 B 9

| 127.57 127.62 124,66 124 .58
y 114.35 114.20 126.82 126.14
3 145.76 145.15 148. 70 148.90
4 14929 149.73 146. 58 144 .95
5 116.30 116.50 118. 40 118.35
6 123.09 123.16 122.00 12209
7 147.59 147,91 143 .90 143.45
8 116.32 115,71 116.39 116.45
g 168.34 168.30 168. 10 167.96
1 129.27 128.76 133.30 133.50
2’ 117.56 117.53 113.40 113.36
3 146.37 145,76 146.00 145.49
4' 144 .87 14532 M45.10 145.68
5 116.48 6. 12 116.38 116.45
& 121.90 121.81 118.40 L18.35
T 37.66 37.66 88.40 812
i 14.47 74.62 57.20 51.68
9" - OCH; 52.63

1" 129.20 129. 18
y.of 117.48 117.54
ko 146.38 144 .95
4 145.10 146.32
5 116.41 116.45
6" 122.00 122.21
7™ 3. 37.67
[y 74.62 74.51
9" 173.60 173,52
[ d 128 .84
r 117.27
E 144,95
Fod 14568
5 116.45
6 121.73
el 37.28
& 75.40
o 172.17

Lithospermic acid (8): A vellow amorphous powder; FAB - MS m/z 537 [M(CpHzpOp) ~
H]"; [«]®° +156.18° (c 0.42, CH,OH); IR & em™!; 3400, 1720, 1700, 1604, 1508,
1450, 1360, 1290; UV (CH,OH) A, nm: 203, 220, 255, 288, 310; 'H NMR (CD;0D): 36.72
(d, ]=8.0Hz, H-5), 7.03 (d, J=8.4Hz, H-6), 7.85 (d, ]=16.0Hz, H-7), 6.29 (d, ]
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=16.0Hz, H-8), 6.85(s. br., H-2"),6.77{s, br., H-5'), 6.70 {m, H-6'), 5.87 (d,
I=5.2Hz, H-7'), 4.28 {(d, J=5.2Hz, H-8'), 6.77 (s, br., H-2"), 6.69 {d, J = 7.8Hz.
H-5), 6.63 (m, H-6"), 2.98 (2H, m, H- 7"}, 5.05 (m, H-8"}; *C NMR data; Table 1.
( Johsnon et al, 1963; Charles et al, 1976).

Lithospermic acid B (9): CisHyOy, an amorphous yellowish powder; FAB - MS m/z 717 [M
~H]"; [e]¥? +83.76° (¢ 0.39. CH;OH); IR & em ™', 3371, 1727, 1611, 1521, 1447,
1361, 1287, 1180, 1114, 1072, 975, 866, 812, 589; UV {CH;OH) A, nm: 205, 249, 288,
329; '"H NMR (CDyOD); 6.85 (d, ] =8.4Hz, H-5), 7.15 (d, J=8.5Hz, H-6), 7.53 {d, ]
=15.9Hz, H-7). 6.24 {d, J=15.9Hz, H-8), 6.79 (d, J=2.1Hz, H-2"), 6.77(d, J =
8.2Hz, H-5"), 6.67 (dd. J]=1.8, 8,0Hz, H-6'), 5.87 (d, J=4.6Hz, H-7")}, 4.38 (d, ]
=4.7Hz, H-8'), 6.77 (d. J=2.0Hz, H-2"}, 6.72 (d, J=8.1Hz, H-5"), 6.64 (dd, ] =
2.0,8.1Hz, H-6"), 3.08 {(2H, dd, J=4.0, 8.0 Hz, H~7"), 5.21 (dd, J=3.7, 7.0 Hz, H
-8"),6.54(d,J=2.1Hz, H-2"), 6.60 (d, J=8.0 Hz, H-5"), 6.33 (dd, ]=2.0, 8.0
Hz, H-6"), 3.04 (2H, dd, J=4.0. 8 0 Hz, H-7"), 5.12 (m, H-8"); “C NMR data;
Table 1. ( Yokozawa et al 1988; Tanaka et af, 1989).
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