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Chemical Constituents from Salvia castanea

CAO Gui-yun', HUANG Jiao', ZHANG Qi-hang', LI Ke-ke’, SHEN Li'"
(1. Jiangsu Key Laboratory of Experimental & Translational Non-coding RNA Research, Medical
College of Yangzhou University, Yangzhou 225001, China; 2. Medical College of
Dalian University , Dalian 116622, China)

[ Abstract ] Objective: To study the chemical constituents from roots of Salvia castanea. Method: The
ethyl acetate fraction of 70% ethanol extract of S. castanea was isolated and purified by silica gel column
chromatographyand HPLC. Then their structures were elucidated by physicochemical properties and spectral
data. Result: Twelve compounds were isolated and elucidated as n-hexacosane (1), B-sitosterol (2), 3-0O-acetyl
oleanolic aldehyde (3), oleanolic acid (4), 5, 5'-dibutoxy-2, 2’-bifuran (5), butachlor (6), ethyl linolenate
(7), caffeoyl ethyl ester (8), vanillic acid (9), protocatechuicacid (10) , protocatechualdehyde (11), and 5-
hydroxymethyl-2-furancarboxaldehyde (12) . Conclusion: Compounds 3, 5, and 6 were isolated from genus of
Salvia for the first time; compounds 1, 4, 7-9 and 12 were first obtained from this plant.
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W, RRRR I U R (90 R SR U BT R LA
— ZR AR AR W . 90 S B A R
i C Y P2 I RV =R v N 3 L NN SR 2 3
AN =R IR 3TN =K - AN ot A 2T !
EWIRIT o G 2 A1 YT AU, SR 2 1 K, K
Z NMRAHAR WA R R o 4 4 38 Ak 2 Hh X Y A 2%
o6, B BT Y 28R B AE S 000 M DL b W U 26 i
Ko F3H0 BB F A BB S T R AW i, &
SAETARILE KM ERET T 2NN ERAQRE
Frf 2 A R 7 R A Y (GAP) TAIE 3 M, I 4
I BT ORE VR N T L KRS B 0 ST R el g L R
FLAT R 0 9% PR R AT BRSO & B Ao

HEA XM E RO EENRE >, N E
B R BT W B AR E 24 e &
BN WG ZE W R SR AL S W . AR BRI AL X S8
B R I 2E T, A T0% 0 P4 L
YW TR CERTRAL B A8 12 MMe A, H 3,
5.6 hERMNRERBMY T oEBs, ka1,
4,7 ~10 A1 12 g R MZ AP oy B A 3], i bk
GEN B T R B S T P R B T —
B L
1 &

Advance600 MHz U 4% ff 292 A (#2 E Bruker 2
wl) BB E 2 A A A A Y (i
P3000 % 755 % %%, UV 3000 Ultra 7 45 4p 46 I #5 1
YMC-Pack Pro C ¥ #H {5 3% 41 ) o /N LA fig ( MCI
Gel,75 ~ 150 wm, HAR =25 fL2% /N F)) ,GF,,, )2 4
T FH A R RRE €835 FH A S (200 ~ 300 H 7 5 i
RTHRATE) . ECH LR IEE 95% £ 5%
RN Ry o i (1 25 4 AL Ak 2= iR A R A A,
1Ry (6,385 40 ( 36 [E) Sigma 23 W) ) , B e 2l K (1
M SR T R A ) .

oL E AL R HT 2014 4F 11 F 43R A VbR
2, A R E G p 00 A 2 Bl ok A U
PRI %5 7 Ry JEE B A W) 90 & 3R 6 BRUR B Salvia
castanea [T 15 M FIAR 25 | FEUE AR A R A7 T3 M K
SR BE 2 RARAAE (45 CGY20141120)
2 RBES5HE

WAERERER .8 kg ¥ E,70% £ B Al i
PEH6 Y, AR 1.5 b LS ) A 52 8121 g,
IR B MK R TR IE T BEAE I 8 W, IRl
HHOK 13BN O TR SR ER 431 8 380.0 g, LR LT
TR Y 2 RE AL (45 B, IE O bE-2 R S BR
(30:1~0:1), RO ER-HEE (01 ~ 12 1) BBk
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W53 17 ANy (Fro 1 ~Fr.17) . Fr.4(0.2 g) £
RERCHE (L, IE C be-4 1R G R VR, 77 8515 24k &
P 1(10.3 mg) ;Fr.6(3.5 g) SRk (1%, IEC -
LR TRV, 73 2453 24k &4 2(10.2 mg) ;Fr. 8
(7.8 g) & AH C g hE 3%, 95% W BE-7K I WUk i
HEE S Y 3(12.2 mg) M1 4(7.4 mg), Fr. 9
(23.5 o) & ) B E AR 3%, H - /K 5 T 2R e 1k
Jit A5 5 (14.1 mg) #1 6 (5.3 mg), Fr. 10
(28.6 g) Ml Fr. 12(34.0 g) & Jx & HPLC &%, i
B KW R G Ve, LG 7(15.2 mg) FI 8
(3.2 mg) Fr. 15 (135.0 g) 28 /) FL A% i A €2 3 A0
HPLC 4 3%, s & 3 2k 5% 9 (10.4 mg), 10
(2.2 mg),11(3.1 mg) ,12(1.2 mg) ,

3 LT

el AR, ESI-MS m/z367.4 [M +
H] "4+ C,H, ., 'H-.NMR (CDCl,, 600 MHz)
8,: 0.88 (6H, t,/ =7.2 Hz, H,-1,H;-26),1.26
(54H,m,H,-2 ~H,-25) ; "C-NMR( CDCl, ,150 MHz)
Sc: 14.1 (C-1,C-6),22.7 (C-2,C-25),29.4 (C-4,
C-23),29.66 (C-5,€22),29.70 (C-6 ~ C-21),
31.9 (C-3,C24), VU F&dE 5 k5 ] #iE — 2,
W ZAE W R IE =N E .

G 2 FEEIRES &, 50 IR B-4F 1
1 3 PR 1) e JT R ge b S 2 iR, L REE 78 4
— . W ER S IZAS YN B B
(B-sitosterol )

A3 kR, ESI-MS m/z 485.4 [ M +
H]", ¥+ C,H,0,,"H-NMR ( CDCI, ,600 MHz)
8,:0.74 (3H,s,H,-26),0.85 (3H,s,H,-23),0.86
(3H,s,H,-24),0.91 (3H,s,H,-29),0.92 (3H,s,
H,-30),0.93 (3H,s,H,25),1.13 (3H,s,H,27),
2.05 (3H,s,COCH,),2.63 (1H,dd,J =13.8,4.8
Hz,H-18),4.49 (1H,t,J = 8.4 Hz, H-12),5.34
(1H,t,J =4.2 Hz,H-3),9.40 (1H,s, H-28);"C-
NMR (CDCl,, 150 MHz) 8. 15.4 (C-25),16.7 (C-
24),17.0 (C26),18.2 (C-6),21.3 (COCH,),
22.1 (C-16),23.4(C-11,€-30),23.5 (C-2),25.5
(C-27),26.7 (C-15),27.7 (C-22),28.0 (C-23),
30.6 (€C-20),32.7 (C-7),33.1 (C-21),33.2 (C-
29),36.9 (C-10),37.7 (C4),38.2 (C-1),39.6
(C-8),40.4 (C-18),41.7 (C-14),45.6 (C-19),
47.5 (€C9),49.1 (C-17),55.3 (C-5),80.9 (C-
3),123.2 (C-12),143.0 (C-13),171.0 (COCH,),
207.5 (C-28) . LA ¥l 5 k(6] i 1B — 2,
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k&4 HE &K CHEB), ESI-MS m/z
455.4 [M - H] , 4 7 =& C,, H, O,.,'H-NMR
(CDCl,, 600 MHz) §,: 0.81, 0.92,0.95, 1.06,
1.07,1.21 (3H x 7,s,CH,),3.64 (3H,d,J=4.8
Hz, H3a ), 5.31 (1H, br s, H-12); “C-NMR
(CDCL,,150 MHz) 8.: 15.0 (C-24),16.4 (C-25),
17.7 (C-6),17.8 (C-26),22.5 (C-30),23.1 (C-
11,C-16),25.5 (C-27),27.4 (C-2),27.9 (C-15),
29.3 (€-23),30.5 (C-20),31.8 (C-22),32.8 (C-
7,C-29),33.4 (C-21),36.5 (C-17),37.8 (C-10),
38.3 (C-1),38.9 (C4,C-8),40.7 (C-18),41.2
(C-14),45.9 (C-19),47.1 (C9),54.6 (C-5),
78.5 (C-3),121.9 (C-12), 143.4 (C-13),180.6
(C-28) . LA F-&ds 5 3Clk [7 ] 4l — 2, o %4k
E W1 R 55 R B8 (oleanolic acid)

&Y 5 AR Y, ESI-MS m/z 279. 2
(M+H]",4F= ¢, H,,0,,'H-NMR ( CDCI, , 600
MHz)8,: 0.96 (6H, t,J =7.2 Hz, H,-9, H,9"),
1.44 (4H,m,H,-8,H,-8"),1.73 (4H,m,H,-7,H,-
7'),4.31 (4H,t,J =6.6 Hz, H,-6, H,-6"),7.53
(2H,dd,J=6.0,3.6 Hz,H-4,H4") ,7.72 (2H,dd,
J=6.0,3.6 Hz, H-3,H-3"); "C-NMR ( CDCI,, 150
MHz) 8.: 13.7 (€C9,C-9"),19.2 (C-8,C-8'),30.6
(C-7,C-7"),65.6 (C-6,C-6"),128.8 (C-3,C-3"),
130.9 (C4, C4'),132.3 (C2,C-2"),167.7 (C-5,
C-5") o DAL Bs 5 Sk [ 8 ] 4l — 2, i e &
Wik 5,5 - T A HE-2,2 - XA KR .

&Y 6 kR ik, ESI-MS m/z 312.2
[M+H]", 4 ¥ C,H, CINO,,'H-NMR ( CDCI,,
600 MHz) 8,: 0.90 (3H,t,J=7.2 Hz,H,-17) ,1.24
(6H,t,/=7.2 Hz,H,-10,H,-12) ,1.35 (2H,m,H,-
16),1.54 (2H,m, H,-15),2.54 (2H, m, H,-11),
2.62 (2H,m,H,9),3.67 (2H,s,J =6.6 Hz, H,-
14),3.70 (2H,s,H,-8),5.01 (2H,s,H,-13), 7.21
(2H,d,J=7.2 Hz,H-3,H-5),7.34 (1H,t,] =7.2
Hz,H-4) ;"C-NMR (CDCl,,150 MHz) §.: 13.9 (C-
17),14.4 (C-10,C-12),19.2 (C-16),23.7 (C9,
C-11),31.9 (C-15),42.2 (C-8),70.5 (C-14),
79.4 (C-13),127.0 (C-3,C-5),129.3 (C4),
137.5 (C-2,C-6) ,141.8 (C-1),168.0 (C-7), Lk
FEE S SR (9T HE — B ezt AT
g,

& 7 T A MR AR, ESI-MS m/z 329.2

[M+Nal]*,%+¥= C,H,,0,,'H-NMR (CDCI,,600
MHz) 8,: 0.98 (3H,t,J =7.8 Hz, H,20),1.25
(3H,t,J =7.2 Hz,H,-1),1.23(1.36 (8H,m,H,-6
(H,-9),1.62 (2H,m,H,-5),2.08 (2H,m,H,-10),
2.29 (2H,t,J=7.8 Hz,H,4),2.81 (6H,m,H,-13,
H,-16 ,H,-19) ,4.12 (2H,q,J=7.2 Hz,H,-2) ,5.29
(5.43 (6H, m, H-11, H-12, H-14, H-15, H-17, H-
18) ;°C-NMR (CDCI,,150 MHz) §.: 14.2 (C-1,C-
20),20.5 (C-19),25.0 (C-5),25.5 (C-16),25.6
(C-13),27.2 (C-10),29.08 (C-6),29.09 (C-7),
29.14 (C-8),29.7 (C-9),34.4 (C4),60.2 (C-
2),127.1 (C-12),127.7 (C-17),128.3 (C-14,C-
15),130.2 (C-11),131.9 (C-18),173.9 (C-3),
DL s 5 Sk [ 10 ] 408 — 20, 8 2 Z b G Y o T
FRIER .16

&Y 8 Wk KK, ESI-MS m/z 207. 1
[M-H] ,4 ¥ C,H,0,.,'H-NMR ( DMSO-d,,
600 MHz) §,: 1.24 (3H,d,J=6.8 Hz,0CH,CH,) ,
4.09 (2H,d,J =6.8 Hz,OCH,CH,),6.19 (1H,d,
J=16.2 Hz,H-8),6.73 (1H,d,J =8.4 Hz,H-5),
6.92 (1H,br d,J=8.4 Hz,H-6) ,6.96 (1H, br s, H-
2),7.43 (1H,d, J = 16.2 Hz, H-7); "C-NMR
(DMSO-d,,150 MHz) §.: 14.6 ( OCH,CH, ), 60.3
(OCH,CH,) ,114.4 (C-8),115.6 (C-2),116.1 (C-
5),121.8 (C-6),125.9 (C-1),145.6 (C-3),146.1
(C-4),148.7 (C-7),167.0 (C-9), LI ¥ 5
BRI ]38 — 30, o AL & W i MERR 285

a9 [k K, ESI-MS m/z 167.0[ M -
H] ", 4= C,H,0,.,"H-NMR(DMSO-d, ,600 MHz)
8,:3.80 (3H,s,3-0CH,) ,6.83 (1H,d,J =8.4 Hz,
H-5),7.42 (1H,d,J =1.8 Hz,H-2),7.44(1H,dd,
J=1.8,8.4 Hz, H6); "C-NMR ( DMSO-d,, 150
MHz) 8.: 55.5 (OCH,),112.8 (C-5),115.0 (C-
2),121.8 (C-1),123.4 (C-6),147.2 (C-4),151.0
(C-3),167.3(COOH) . LA F%ds 5 k[ 12 ] 4 iH
—H W E RGN E R

EW10 [ AR, ESI-MS m/z2153.0 [M -
H]", 4+ C,H,0,,'H-NMR ( DMSO-d,, 600
MHz) 8,: 6.77 (1H, d,J =7.8 Hz, H-5),7.27
(1H,dd,J=1.2,7.8 Hz,H-6) ,7.33 (1H,d,J=1.2
Hz,H-2); "C-NMR ( DMSO-d,, 150 MHz)§.: 115.1
(€C-2),116.6 (C-5),121.8 (C-1,C-6),144.8 (C-
3),149.9 (C-4),167.5 (COOH) . VI %25 ik
(13 4l — 30, 8 2 Z AL B W E LA TR .
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&Y 11 KA 68K, ESI-MS m/z 137.0 (5] R, SRR, R, 25 5Tl B Ak 7 i o3 B
[M-H] ,%F= C,H,0,, H-NMR ( DMSO-d, , 600 FELI] RERF=H 05 5 9F % ,2015,27 (4) :604-608.
MHz) 6,: 6.90 (1H, d,J =8.4 Hz, H-5),7.23 [ 6] SRR, BRICEE, ot , 5. Bat B Je AR 1 1k 27 1L 40
(1H,d,J=1.8 Hz,H-2),7.26 (1H,dd,J =1.8,8. 4 LI 25550, 2013 ,48 (12) :964-967.
Ho H6) 9,69 (11,5, CHO) s "C-NMR (DMSO-, . L71 FH SHR F0, 5 AU 0 R 0 L8
ST A 2y ) 2f 24 7 ,2014,20(24) 198-101.
150 MHz) 5.: 114.4 (C2),115.6 (C5),124.4 [8] LIUJ,XU J, ZHAO X J, et al. A new heterocyclic
(€-6),128.9 (C-1),145.9 (C-3),152.2 (C4), compound from Cyathula offinalis Kuan[ J]. Chin Chem
191.0 (CHO) . DL b %¥s 5 ek 14 ] iz il — 3%, o Lett,2010,21(1) ;: 70-72.
EZAE Y R F LA . [9] Morton M D, Walters F H, Aga D S, et al. Nuclear
’ﬂﬁé‘% 12 /ﬂéﬁfé(ﬂﬂ){f(%,ESI-Ms m/z 127.0 magnetic resonance identification of new sulfonic acid
[M+H]", % 7= CH,O, ., 'H-NMR (CbCl,, 600 metabolites of chloroacetanilideherbicides [ J]. J Agric
MHz)8,: 4.50 (2H, s,CH,-0),6.52(1H,d,J =3.6 Food Chem,1997,45(4) :1240-1243.
Hz,H-4),7.39 (1H,d,J =3.6 Hz,H-3),9.55(1H, [10] CHANG M H,WANG G J,KUO Y H, et al. The low
s, CHO ) ; BC.NMR ( cDel,, 150 MHz ) 5.: 57.9 polar constituents from Bidens pilosa L. var. minor
(Blume) Sherff[ J].J Chin Chem Soc,2000,47 (5):
(CH,-0),109.6(C4),122.4(C-3),152.0 (C-2), 1311136,
160.1 (€-5),177.9(CHO) o A L2 53K 15] [10] a5k B 0% a5 i3y U 72 268 1 25 i 43 F 5
FR I E — 2, 80 XA B W) 5-5R Y Ak -2 -k e Y I [J 7. P25 25 5 1 B2 T, 2012 .23 (3 ) :295208.
— 3 [12] )R, 2 IRE Wil , % BeRe i o e A LT ]
[ &% k] [ 5286 07 2 2 35 ,2014,20(22) :57-60.
CU] SRESR, BB RERDE AT ABIMI A (03] Fj ey, BOURE R 0T, 4 b 2% A F 5 (1],
Bl i R, 1977 . 124-126. Hi2h b ,2016,39(11) :2515-2519.
(2] RAEGE. PHMOR Y . D08 [ M. b5 B i, (141 WA, 480, F B, K i 4 46 58 4k 2 4 i BF
1985 .182-183. () [T]. P #E245,2009,40(2) :190-192.
(3] VNI A RSB A 2= OF 5 [ D] B Y. [15] SHENY M,MU Q Z. New furans from Cirsium chlorolepis

rp AL 2 B B B AR 9 B 5T T, 2005.
[4] mEER,FHed 22X, %. 508 B 51k 2 a4 11
W [)]. thEd 2 23k ,2012,37(13) :1985-1989.
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