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Chemical constituents from the roots of Salvia castanea
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ABSTRACT: AIM To study the chemical constituents from the roots of Salvia castanea f. tomentosa Stib. .
METHODS The 70% ethanol extract from the roots of S. castanea was isolated and purified by silica and HPLC

then the structures of obtained compounds were identified by physicochemical properties and spectral data.

RESULTS Eleven compounds were isolated and identified as ferruginol (1) sugiol (2) neo-anshinlactone
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(3) 6 7-dehydrosempervirol (4) 16 17-dinorpisferal A (5) A'-dehydromiltirone [, (6) 1 2-dihydro—
tanshinone [ (7) tanshinone I, (8) tanshinlactone A (9) cryptotanshinone ( 10) 15 16-dihydrotanshi—
none | (11) . CONCLUSION Compounds 4 -6 9 and 11 are isolated from this plant for the first time.
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7 (2459.6mg) . 8 (974.2 mg) . 9 (1 873.2
: . mg) . 10 (2043.9 mg) . 11 (48.8 mg) .

. 3
. . . 1 ESIMS m/z. 287.2
2 M+H * C, Hy, O.'HNMR ( 600 MHz
. CDCL,) &: 6.83 (1H s H44) 6.61 (1H s H-
11) 3.14 (1H sept J=6.6 Hz H45) 2.84
. . (IH m HIB) 2.77 (1H m HTa) 2.09
. N SN (1H m) 1.84 (1H m) 1.67 (2H m) 1.56
LN ! . (1H m) 1.46 (1H m) 1.32 (2H m) 1.23
11 (3H d J=6.6Hz Med7) 1.22(3H d J=6.6
4~6.9. 11 Hz Med6) 1.14 (3H s Me20) 0.94 (3H s
. Me-49) 0.91 (3H s Med8)."” CNMR (150
1 MHz CDCL) & 150.7 (Cd2) 148.7 ( C9)
Agilent 1260 ( Agilent 131.6 (C43) 127.3(C8) 126.4(C44) 111.1
); AVANCE ( 600 MHz (C41) 50.4 (C5) 41.8 (C3) 38.9 (C4)
Bruker ) ; maXis 37.5(C40) 33.5(C4) 33.4(C48) 29.8(C-
( Bruker ) o (200 ~ 300 7) 26.8 (C45) 24.8 (C=20) 22.9 (C47)
) o . . 22.7 (C46) 21.7(C49) 19.4(C2) 19.3(C-
. ( 6) - 8
) ( Sigma ) o
( ) - 2 ( MeOH)  ESI-MS m/z:
2014 11 301.2 M+H * CyH,0,.' HNMR ( 600

MHz DMSO-d,) & 7.65 (1H s Hd4) 6.79
Salvia castanea f. tomentosa (1IH s HAL) 3.13 (1H m H45) 2.52 (1H

Stib. ( CGY20141120) m H2a) 1.202.47 (8 m Hdo HAB H-
\ 28 H3a H3p HS5 H6a H-6B) 1.16 (3H
2 s Me20) 1.124.14 (6H m Med6 Med7)
10 kg 0.94 (3H s Med9) 0.88 (3H s Me-d8) ."C-
70% 8 NMR (150 MHz DMSO-d,) &: 196.4 ( C7) 160. 1
812 g . (C42) 155.8 (C9) 132.5 (C43) 124.9 (C-
. (32 ¢). 14) 1225 (C8) 109.3 (CHAl) 49.1 (CS)
(350 ¢) 2 40.8 (C3) 39.9 (CH0) 37.4 (Cd) 355 (C-
_ (30:1~1:1), 6) 32.8(C4) 32.3(CH8) 26.0(CH5) 23.0
. - (5:1~1:1) (C46) 22.3 (C20) 22.2 (C47) 21.1 (C-
17 (Fr.1~Fr.17) . Fr.7 ~Fr. 15 19) 18.4 (C2)- 9
1 (8684.7mg) .2 (105.5 mg) . 3 (63.2 mg) . 3 ESIMS m/z: 265.1
4 (104.9 mg) . 5 (31.0 mg) . 6 (22.3 mg) . M+H * C,,H,0,.'HNMR (600 MHz
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CDCly) & 8.49 (1H d J=8.4 Hz HA4) 7.91
(1H d J=9.0Hz H%6) 7.87 (IH d J=9.0
Hz HF) 7.54 (1H t J=8.4 Hz H2) 7.46
(1H d J=8.4Hz H3) 7.44 (IH d J=1.2
Hz H44) 2.73 (3H s Med7) 2.41 (3H d

J=1.2 Hz Me-6) .” CNMR (150 MHz CDCI,)

5 158.8 (C4A1 CH3) 149.7 (C9) 141.2 (C-
14) 134.6 (C4) 133.3 (CS5) 129.0 ( C3)
127.0 (C2) 123.5 (CH0) 120.9 (C6) 120.8
(C4) 120.4 (C45) 116.7 (€CF) 110.3 (C-
12) 108.1(C8) 19.7 (C47) 8.7 (CH6) .
10

4: ESI-MS m/z: 285.2

M+H * Cyy H, 0.'"H-NMR ( 600 MHz

CDCL) & 6.99 (1H s HAl) 6.47 (1H s H-
14) 6.44 (1H dd J=3.0 9.6 Hz HJ) 5.98
(1H dd J=3.0 9.6 Hz H%) 4.63 (1H brs
OH-Ar) 3.18 (1H hept J=7.2 Hz H45) 2.18
(1IH m H4) 2.11 (1H t J=3.0 Hz HS5)
1.50 ~1.80 (5H m H4doa H2a H2 H3a H-
3) 1.25 (6H d J=7.2 Hz Med6 Me-d7)
0.96 1.02 1.04 (each3H s Med8 Med9 Me-
20) . CNMR (150 MHz CDCly) &: 149.9 ( C-
13) 140.7 (C9) 132.6 (C-8) 131.0 ( C-6)
129.8 (CH4) 126.4 (C¥) 119.5(cd1) 112.6
(C42) 51.0 (C5) 40.6 (C3) 37.2(CH0)
35.8 (Cd) 32.3(C4) 32.1(C=20) 26.9 (C-
15) 22.3 (C49) 22.0 (C47) 22.0 (CH6)
20.1 (C48) 18.5(C=2) . 11
6 7-dehydrosempervirol .

5 ESI-MS m/z 295.2
M+Na * C,H,,0,.'"HINMR (600 MHz
CDCLy) &: 9.88 (1H s H=20) 6.87 (1H s H-
14) 6.62 (1H s H4l) 2.90 (2H m H,5)
2.87 (1H m Hda) 2.17 (3H s Med5) 2.02
(2H m H,6) 1.68 (1H m H=2) 1.65(1H
m HS5) 1.63(1H m H2a) 1.46 (1H m H-
30) 1.28 (1H m H3) 1.18 (1H m HH)
0.99 (3H s Me-d8) 0.81 (3H s Med9) .,“C-
NMR ( 150 MHz CDCL) &: 201.20 ( C=20)

152.71 (C42) 133.63 (C9) 131.71 ( CH4)
130.09 (C-8) 123.88 (C43) 113.40 ( C-1)
53.23 (C40) 51.80 (C5) 41.27 (C3) 33.86

2216

(C4) 32.67 (C48) 31.52 (C4) 29.85 (C-
7) 20.57 (C49) 19.59 (C2) 18.29 ( C-6)
15.40 (C45) . 12
16 17- Ao

6 ESI-MS m/z: 293.1
M+H * C,,H,,0,.' HNMR (600 MHz
CDCly) & 7.85 (1H d J=10.2 Hz Hd) 7.54
(1H d J=7.8Hz HY) 7.53(1H d J=7.8
Hz H6) 7.22(1H m H45) 6.32(1H m H-
2) 2.28(2H dd J=1.8 4.8 Hz H,3) 2.26
(3H d J=1.2Hz Med7) 1.30(6H s Me-8
Me-9) .”CNMR (150 MHz CDCL,) §: 184.3 ( C-
11) 175.8 (CH2) 161.5 (C-H4) 148.4 (C-5)
141.3 (C45) 137.3 (CH0) 134.0(C6) 130.3
(C4) 127.2(C8) 124.4(C9) 123.0 (C2)
121.5 (C9) 121.1 (C43) 119.9 (Cd6) 37.8
(C3) 34.1(C4) 28.4(Cd8 CH9) 8.8 (C-
17) . 13
Al_ [[AO

7. ESI-MS m/z. 279.1
M+H * C,sH,,0,.'HNMR (600 MHz
CDCL)) & 7.56 (1H d J=8.4 Hz H6) 7.42
(1H d J=8.4Hz HF) 7.22 (1H m HA45)
6.05(1H m H3) 3.36(2H t J=7.8 Hz H,-
1) 2.27(3H d J=1.8 Hz Med8) 2.25(2H
m H,2) 2.06(3H d J=1.8 Hz Med7).”C-
NMR (150 MHz CDCl,) &: 184.3 (C41) 176.2
(C42) 161.6 (CH4) 144.4 (C40) 141.3 (C-
15) 139.0 (C5) 131.0 (C<4) 128.6 ( C3)
128.2 (C-6) 127.3 (C8) 126.2 (C9) 121.2
(C46) 120.7 (CF) 120.1 (CA3) 24.9 (C-
1) 22.5(C2) 19.8(C48) 8.8 (C47).

14 1 2-

I.

8: ESI-MS m/z: 295.1
M+H * C,,H,;0,.'"HNMR (600 MHz
CDCL,) & 7.63 (1H d J=7.8 Hz H-6) 7.54
(1H d J=7.8 Hz HY) 7.22 (1H s HA45)
3.18(2H m H,3) 2.26(3H s Med7) 1.79
(2H m H,d) 1.66(2H m H,2) 1.31(6H
s Med8 Med9) ."CNMR (150 MHz CDCL,) &:
183.6 ( C4A1) 175.8 (CH2) 161.7 ( C44)
150.1 (C5) 144.5(CH0) 141.3(C45) 133.5
(C6) 127.4 (C8) 126.5 (CH) 121.1 (C-
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13) 120.2 (C¥) 119.9 (Cd6) 37.8 (C3)
34.7 (C4) 31.8 (C48 CH9) 29.9 (CH)
19.1(C2) 8.8 (C47). 15
IA.

9: ESI-MS m/z 269. 1
M+H * C,H,0,.'HNMR (600 MHz
CDCL) &: 8.48 (1H d J=8.4 Hz H4) 7.90
(IH d J=9.0Hz H%6) 7.86 (1H d J=9.0
Hz HY) 7.53(1H dd J=6.6 8.4 Hz H2)
7.45(1H d J=6.6 Hz H3) 7.43 (1H s
OH) 2.73 (3H s Med5) 2.40 (3H s Me-
16) .” CNMR (150 MHz CDCl;) &: 205.9 ( C-
14) 179.0 (CH3) 160.2 (C4l) 153.7 (C9)
136.3 (C5) 134.8 (C4) 131.3 (C3) 127.2
(C2) 122.8 (C40) 121.6 (C4) 120.8 ( C-
6) 119.1 (CF) 110.1 (C8) 101.1 ( CA2)
30.2 (Med5) 19.6 ( Me-6) .
16 Ao

10: ESI-MS m/z: 297. 1
M+H * CyoHy O, HINMR (600 MHz
CDCL) &: 7.64 (1H d J=7.8 Hz H6) 7.49
(IH d J=7.8 Hz HY) 4.89 (IH t J=9.0
Hz HAS5) 4.37 (1H dd J=6.6 9.0 Hz H-
15¢) 3.60 (1H m HH6) 3.21(2H t J=6.6
Hz H,4) 1.79 (2H m H,2) 1.66 (2H m
H,3) 1.36 (3H d J=6.6 Hz Med7) 1.31
(3H s Med8) 1.31 (3H s Med9) ."CANMR
(150 MHz CDCl,) &: 184.2 (C4l) 175.7 ( C-
12) 170.8 (CH4) 152.4 (C5) 143.7 (CH0)
132.6 (C6) 128.3 (C9) 126.2 (C8) 122.5
(C7) 118.3 (CH3) 81.5(C45) 37.8 (C3)
34.8 (C4) 34.6 (C46) 31.9 (C48 (CH9)
29.7 (C4) 19.1(C2) 18.8(C47) .

17 .

11: ESI-MS m/z: 279.1
M+H * C,H,,0,.'HNMR (600 MHz
CDCL) & 9.15 (1H d J=9.0 Hz H#6) 8.10
(IH d J=9.0Hz HF) 7.57 (1H d J=8.4
Hz H4) 7.47 (1H dd J=6.6 8.4 Hz H2)
7.31 (1H d J=6.6 Hz H3) 4.94 (1H t J=
9.0 Hz H45) 4.39 (1H dd J=6.0 9.0 Hz
Hd5q) 3.60 (1H m HH6) 2.60 (3H s Me-
18) 1.39 (3H d J=6.6 Hz Med7) .” CNMR
(150 MHz CDCl,) &: 184.0 (C41) 175.5 ( C-

12) 170.6 (CH4) 134.9 (C4) 134.6 ( CH0)
131.9 (C5) 131.8 (C6) 130.3 (C2) 128.8
(C3) 128.1(C8) 125.8(CH) 124.9 (CH)
120.2 (CF) 118.3 (C43) 81.7 (C45) 34.7
(C4d6) 19.8 (C48) 18.8 (CH47) .
18 15 16-
I
4
+ HPLC
11 5
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