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Abstract:; From a 95% ethanol extract of Salvia prionitis, ten compounds were isolated by means of various chromato-

graphic techniques including column chromatography over macroporous resin D101, MCI gel, silica gel, ODS, Sephadex
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LH-20, and reversed-phase HPLC. Their structures were elucidated using spectroscopic data as 3-epi-betulinic acid(1) ,
betulin(2) , oleanic acid(3), 38, 6B, 23-trihydroxyolean-12-en-28-oic acid (4), erythrodiol (5), 2a, 3B, 23-tri-
hydroxyurs-12-en-28-oic acid(6) , 2, 38, 19a-trihydroxyurs-12-en-28-oic acid(7) , 2a, 3a, 24-trihydroxyurs-12-en-
28-oic acid(8) , 2a, 3a, 24-trihydroxyurs-12, 20(30) -dien-28-oic acid(9) , and kaempferol-3-0-glucoside(10). Com-

pound 1 was obtained from the genus of Salvia for the first time, and compounds 2, 4, 5, 6, 7, 8, 9, 10 were obtained

from this plant for the first time.

Key words: Salvia prionitis, chemical constituents, extraction and isolation, structure identification, triterpenoids

LR EL (Salvia prionitis ) 7 R IE R BB 58 A5
Yy, FEAPARAESVE AR ILVE WL R W
MK R RN R R Ry, (b ERE YA ) A I8
BTV A A, FIRER RS M
B P E R E Y B R ES,1977) . H
H, B N Ah2 5 O LT AR B b oy B A5 31 s AR
Bl LA £S5 B2 ) 55 2 Fh Ay, Hoh i 2k
AR H F 3 ( Chang et al., 2005; Li et al.,
2013) , H—2b s qn 2T AR w AR T H A Hi Mg i 2k
PridtE(Li et al., 2013) , 7 AT MY | M £TAR
TR o DL S G 2 B s e A
Yy, A PRAIZH 2T R 51 95 % £ B HR B Y £ TR
CEERFEWGR Ay A B8 3] 10 M e (B 1), H
oA 1 o E RN BB R A Ay B A #
RGP 2.4.5.6.7.8.9.10 Jy 5 K MELLAR Hrp g3
B,

I RN

X %% : Avance 500 MHz #8 5 4% i 2o 9% I 3543,
TMS # W #% ( B -1 Bruker 23 #]) ; LCMS-IT-TOF ¥
AR LTS B35 6 A ( H A B HEA ) 5 2 il 28 WA
A (AL PEE SR A F] ) s YMC-Pack ODS-A il
# HPLC {4,3%45 (250 mm x 10 mm, S-5 pm, HZA
YMC 23] ; # )2 ORI GF,q, MAT ZATREMS (7
S VEAE T ) D101 RAL W B i (R e T i b
T A BRATD) 3 A /g 5 sk be 5 A Rk I ODS
( HA YMC A H]) ; MCI gel CHP20P ( H A& =351k
e BBk 28 & %1 5 Sephadex LH-20 (Hit + GE
healthcare Bio-sciences AB 2] ) 5 &1 A AH T FH AR
F A e i gl Ath i B O 0] 34 R 23 A 4, K o 4l
HK

R REAR SRR v S NS DR =0 AN g 11 Bl
2R 25 SHAME & SAEY R A 7] (2016 4F
11 A, & TRH% A i XA EREBE T U AR ) i
GETJE HEBIEE D1 48 0 R TR IR B BB R 40 AR T
(Salvia prionitis) , WA (45 20161114-1) ££7K T
I PUAE Y D RE ) BT AT S A AR SR

2 BREELH

BT LIAR T (4 ) 11.6 kg FEATHIHE,
95% LBEEIRIZ M HEEL 3 Wk, Bk S d, $REBURIK
JEH 415 B2 H 325.4 g, HRIUGEBIKEREM
MR LR U 2R B 3 IR, 28 OB M 4 159 B2 215.5
go FGFEHURH F — 25 28 K L W B A B A 2 3 0
2L, 30% LB, 50% L1, 80% £ BEFN 95% £ %
Fo BE VR, AV 8 T 4 3t sl s Ve 44 J 75 1) DU A A
o> A(4.7 g) \B(3.9 g) .C(134.2 g) \D(41.3 g),

C #B4r2e MCI #3225, DL EE - 7K (0 ~
100% ) B FE LRI, 10% Jy— A6 | 45 56 B Tk I
A3 R 4 IS A5 2 11 AS384r €, ~C 0 € 0(83.4
g) 8 TE AR R A €0 3% A 8 A O A it ik — P T
(100:150:120:1,10:1.8:1.5:1.3:1,
2: 1.1 1,0 1) BV, TLC il & JF 4153,
W5 15 3] 15 A3 4> C -1~ C =15, C-8(4.5
g) % ODS HE %525 KR FHH EE-7K (0~ 100% )
FRBEVE L, TLC A3l & JF 41 43, e 46 5 A5 31 12 4
B4y Cp-8-1 ~ Cp-8-12, C,,-8-8 2 X HH 2 il 4%
HPLC(75% CH,OH, %% 0.1% HCOOH) 4 & #lifk
BEMEAEY 1(24 mg) ,2(70 mg) . C,-8-10 &%
AH2 4 HPLC(80% CH,OH, % 0.1% HCOOH)
BRI A Y 5(14 mg) o C,-13(3.6 g) &
ODS #3555, KUK H EE-7K (0~ 100% ) B
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1 R1 = «-OH R2 = COOH 3 R,] =H R2 . CH3 R3 = COOH
4 R,=OH R,=CH,0H R, = COOH
2 Ry=p-OHR,=CHOH 5 R -H R,=CH, R,=CH,0H

OH OH

6 R,=OH R,=p-OH R,=CH,0OH R,=CH, R,=H R,=a-CH,
7 R,=OH R,=p-OH R,=CH, R,=CH, R,= OH R = 0-CH,

8 R,=OH R,=0-OH R,=CH, R,=CH,0H R,=H R,= a-CH,

9 R,=OH R,=a-OH R,=CH, R,=CH,0H R,=H R,==CH,

K1 feayait(1~10)

Fig. 1

VeI, TLC A6 & - 2H 43, Wl ke 4 5 45 21 11 4>
#B 43 C-13-1 ~ Cy-13-11, C,,-13-9 £ Sephadex
LH-20 #E @355 B ig— IR &, #F— 2D 2 SR 2 il
#% HPLC(82% CH,OH, % 0.1% HCOOH) 43 & 4l
AR S 3(106 mg) o Co(19.7 g) LAk A
o B R S - H (100 < 1,50 1,20 :
1,0:1.8:1.5:13:12:1.1:1.0: 1)
VR, 45 Uk W 40 )5 A5 E) 10 A4 Co-1~ Cy-
10, Cy-6(2.0 g) £ ODS H: {4 1% 40 B, 4 W H H
B —7K (0~ 100% ) 6 BE Ve b, TLC A6 45 I 2 47,
We s J5 133 10 PNEB4Y Cp-6-1~ Cy-6-10, C,-6-6 22
KA 2F 4l % HPLC (60% CH, CN, & 0.1%
HCOOH) 7+ B #lifb 13 2 5% 7(5 mg) ., Cy-8
(3.2 g) £ ODS A 35 73 &5, K U ] H B - 7K (0 ~

Structures of compounds 1-10

100% ) B BE VR, TLC K205 5 41 4%, ¥R 46 I 15 3]
10 > #B 4> Co-8-1 ~ Cy-8-10, C,-8-5 £ Sephadex
LH-20 FE @35 53 B 13—IR G, #F— 25 28 SO~
# HPLC(65% CH,CN, % 0.1% HCOOH) 4355 4f
G F LS 9(9 mg); C,-8-6 28 AH 2 i 4%
HPLC(65% CH,CN, % 0.1% HCOOH) 435 4k
B2 A 4(15 mg) .6(8 mg) 8(12 mg), C,(3.0
g) 4 ODS 3% 78y R I -7K (0~ 100% )
BEREVEIE , TLC KA I 240 5%, We 4 S5 A 31 12 A3
4y Cp-1~Cp-12, C,-8(0.2 g) £ A 2E 145 HPLC
(40% CH,CN) /B4l 54 10(40 mg) .

3 Wi E

fea¥ 1 AEICERBIK, HR-ESI-MS m/z;



4 4] WAL R R AL A RIS 519

455.3471 [ M-H] (I3 AX 73+ & C,H,,0,,
455.3531) ,' H-NMR (500 MHz, CDCl,) 8: 4.72
(1H, brs, H-29b), 4.58 (1H, brs, H-29a), 3.37
(1H, m, H-3), 1.67(3H, s), 0.97 (3H, s),
0.91(3H, s), 0.91(3H, s), 0.81(3H, s), 0.80
(3H, s); "C-NMR (125 MHz, CDCl,)8: 33.5(C-
1), 25.6(C-2), 76.5(C-3), 37.7(C-4), 49.3(C-
5), 18.5(C-6), 34.4(C-7), 41.1(C-8), 50.5(C-
9), 37.5(C-10), 20.9(C-11), 25.7(C-12), 38.5
(C-13), 42.7(C-14), 29.9(C-15), 32.4(C-16),
56.6(C-17), 49.5(C-18), 47.2(C-19), 150.6( C-
20), 30.8(C-21), 37.3(C-22), 28.5(C-23),
22.3(C-24), 16.1(C-25), 16.3(C-26), 15.0( C-
27), 180.4(C-28), 109.9(C-29), 19.6(C-30) .
DL B 5 S0k (O AR AE 2014 ) A Y 3-3%-1
MERR TR ( 3-epi-betulinic acid ) E04—2L,

k&Y 2 [ RS &, HR-ESI-MS m/z.
425.3748 [ M-H,0 + H]"(FFEM X T i C,,
H,,0, 425.3778) ., H-NMR (500 MHz, CDCl,)5:
4.66(1H, d, J = 2.2 Hz, H-29b) , 4.56(1H, dd,
J =2.2,1.4Hz, H29a), 3.77(1H, d, J = 10.8
Hz, H-28b), 3.31(1H, d, J = 10.8 Hz, H-28a) ,
3.16(1H, dd, J = 11.4, 4.8 Hz, H-3), 1.66(3H,
s), 1.00(3H, s), 0.95(3H, s) 0.94(3H, s),
0.80(3H, s), 0.73(3H, s); “C-NMR( 125 MHz,
CDCL,)68: 38.9(C-1), 27.6(C-2), 79.2(C-3),
39.1(C-4), 55.5(C-5), 18.5(C-6), 34.5(C-7),
41.1(C-8), 50.6(C-9), 37.4(C-10), 21.1(C-
11), 25.4(C-12), 37.5(C-13), 42.9(C-14),
27.3(C-15), 29.4(C-16), 48.0(C-17), 49.0( C-
18), 48.0(C-19), 150.7 (C-20), 30.0(C-21),
34.2(C-22), 28.2(C-23), 15.6(C-24), 16.3(C-
25), 16.2(C-26), 15.0(C-27), 60.8(C-28),
109.9 (C-29), 19.3(C-30)., LA % 5 Sk
(Wei et al.,2013) fiZ i /9 F #E NG BE ( betulin) £ 3
—5,

&3 AETERK K, HR-ESI-MS m/z.
455.3388 [ M—-H |~ (i3 AHX 4> 7 i & Cy H,, 05,
455.3378 ) ,' H-NMR (500 MHz, CDCl,) &: 5.28

(1H, t, J = 3.4 Hz, H-12), 3.22(1H, dd, J =
11.3, 4.3 Hz, H-3), 2.82(1H, dd, J = 13.8, 4.0
Hz, H-18), 1.13(3H, s), 0.98(3H, s), 0.93
(3H, s), 0.91(3H, s), 0.90(3H, s), 0.77(3H,
s), 0.75(3H, s); "C-NMR (125 MHz, CDCI,) §:
38.6(C-1), 27.4(C-2), 79.2(C-3), 38.9(C-4),
55.4(C-5), 18.5(C-6), 32.8(C-7), 39.5(C-8),
47.8(C-9), 37.3(C-10), 23.6(C-11), 122.8(C-
12), 143.8(C-13), 41.8(C-14), 27.9(C-15),
23.1(C-16), 46.6(C-17), 41.2(C-18), 46.0( C-
19), 30.8(C-20), 34.0(C-21), 32.6(C-22),
28.3(C-23), 15.7(C-24), 15.5(C-25), 17.3(C-
26), 26.1(C-27), 183.1(C-28), 33.2(C-29),
23.7(C-30) , Ph E%d 5 3CHR ( Carvalho & Seita,
1992) 4% 18 B9 5FBUR R ( oleanic acid ) B4 —3K .
ka4 FEICERKRAK, HR-ESI-MS m/z.
487.3357 [ M-H] (I #I%t 4 F & ¢, H,,0,,
487.3429) ,' H-NMR ( 500 MHz, CD,0D)§: 5.28
(1H, t, J = 3.2 Hz, H-12), 4.39(1H,m,H-6) ,
3.60(1H, d, J = 11.0 Hz, H-23b), 3.55(1H,
dd, J = 3.9, 11.8 Hz, H-3), 3.46(1H, d, J =
11.0 Hz, H-23a), 2.87(1H, dd, J= 3.7, 13.5
Hz, H-18), 1.32(3H, s), 1.14(3H, s), 1.09
(3H, s), 1.06(3H, s), 0.95(3H, s), 0.91(3H,
s); "C-NMR( 125 MHz, CD,0D)§: 41.7(C-1),
27.6(C-2), 73.8(C-3), 44.2(C-4), 49.4(C-5),
68.6(C-6), 41.2(C-7), 39.7(C-8), 49.3(C-9),
37.4(C-10), 24.5(C-11), 123.9(C-12), 144.5
(C-13), 43.4(C-14), 28.8(C-15), 24.1(C-16) ,
47.7(C-17), 42.8(C-18), 47.2(C-19), 31.6(C-
20), 34.9(C-21), 33.9(C-22), 66.7(C-23),
14.1(C-24), 17.7(C-25), 18.8(C-26), 26.5(C-
27), 182.0(C-28), 33.6(C-29), 24.0(C-30),
U£§AITE 5530k (FRAEE,2007) B 38, 68,
3-= R BE-12-4%-28-5F B W2 (3B, 6B, 23-tri-
hydroxyolean-12-en-28—01c acid ) B —3%
k& s A EJER KK, H-NMR (500
Hz, CDCL,)é: 5.19(1H, t, J = 3.5 Hz, H-12),
3.54(1H, d, J = 11.0 Hz, H-28a), 3.21(1H, d,
J = 11.0 Hz, H-28b), 3.22(1H, m, H-3), 1.16
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(3H, s), 0.99(3H, s), 0.94(3H, s), 0.93(3H,
s), 0.88(3H, s), 0.87(3H, s), 0.78(3H, s); "
C-NMR (125 MHz, CDCl,)8: 38.8(C-1), 27.4(C-
2), 79.1(C-3), 38.9(C-4), 55.4(C-5), 18.5(C-
6), 32.8(C-7), 40.0(C-8), 47.8(C-9), 37.1(C-
10), 23.7(C-11), 122.7(C-12), 144.3(C-13),
41.9(C-14), 25.7(C-15), 22.2(C-16), 37.1(C-
17), 42.5(C-18), 46.6(C-19), 31.1(C-20),
34.3(C-21), 31.1(C-22), 28.2(C-23), 15.7(C-
24), 15.7(C-25), 16.9(C-26), 26.1(C-27),
69.8(C-28), 33.3(C-29), 23.7(C-30), LI %k
P55 SC R (PR RS 2016) R GE B R T E
(erythrodiol ) £ HE— 2L,

k&6 HETCERM AR, HR-ESI-MS m/z;
487.3341 [ M-H ]~ (iHEAHXT 73 F i &t CyH,, 05,
487.3429) ' H-NMR ( 500 MHz, CD,0D)§: 5.24
(1H, m, H-12), 3.70( 1H, td, J = 10.5, 4.5 Hz,
H-2), 3.51(1H, d, J = 11.0 Hz, H-23b), 3.36
(1H, d, J = 9.8 Hz, H-3), 3.27(1H, d, J =
11.0 Hz, H-23a), 1.14(3H, s), 1.05(3H, s),
0.97(3H, m), 0.89(3H, d, J = 6.5 Hz), 0.85
(3H, s), 0.70(3H, s); “C-NMR( 125 MHz, CD,
0D)§: 48.0(C-1), 69.7(C-2), 78.2(C-3), 44.1
(C-4), 48.2(C-5), 19.1(C-6), 33.6(C-7), 40.8
(C-8), 48.8(C-9), 39.0(C-10), 24.5(C-11),
126.6 (C-12), 139.8(C-13), 43.4(C-14), 29.2
(C-15), 25.3(C-16) , 48.5(C-17), 54.4(C-18),
40.4(C-19), 40.4(C-20), 31.8(C-21), 38.1(C-
22), 66.3(C-23), 13.9(C-24), 17.7(C-25),
17.9(C-26), 24.1(C-27), 181.7(C-28), 17.7(C-
29), 21.6(C-30) . LA L %u¥s 5 SCuk (4 55 ith 4%,
2013) RIEM 2a, 3B, 23-=FFL-12-15-28- 2 F iR
(2a, 3B, 23-trihydroxyurs-12-en-28-oic acid ) % #i&
—,

k&7 HEIGE R KA, H-NMR (500
MHz, C,D,N)8: 5.60(1H, m, H-12), 4.12(1H,
td, J = 9.3, 3.0 Hz, H-2), 3.41(1H, d, J = 9.3
Hz, H-3), 3.07(1H, s, H-18), 1.73(3H, s),
1.45(3H, s), 1.29(3H, s), 1.14(3H, d, J =
7.0 Hz), 1.13(3H, s), 1.10(3H, s), 1.03(3H,

s); "C-NMR (125 MHz, C,D,N)§: 48.0(C-1),
68.7(C-2), 83.9(C-3), 40.0(C-4), 56.1(C-5),
19.1(C-6), 33.6(C-7), 40.6(C-8), 47.9(C-9),
38.6(C-10), 24.2(C-11), 128.3(C-12), 140.3
(C-13), 42.3(C-14), 29.4(C-15), 26.5(C-16) ,
48.4(C-17), 54.7(C-18), 72.8(C-19), 42.5(C-
20), 27.0(C-21), 38.6(C-22), 29.4(C-23),
17.7(C-24), 17.0(C-25), 17.4(C-26), 24.8(C-
27), 180.8 (C-28), 27.2(C-29), 16.9(C-30) .
DL s 5 SOk ()5 45 2006) B 1Y 2a, 38,
19a-— ¥& J-12-4%-28-1% 75 TR (2«, 3B, 19a-tri-
hydroxyurs-12-en-28-oic acid) B —2,

&8 B IERNER , HR-ESI-MS m/z;
487.3366 [ M—H ]~ (T3 AHXT 73+ it CyH,, 0;,
487.3429) ,' H-NMR ( 500 MHz, CD,0D)é6: 5.23
(1H, m, H-12), 3.91(1H, dt, J = 11.9, 2.4 Hz,
H-2), 3.75(1H, d, J = 2.4 Hz, H-3), 3.65(1H,
d, J = 11.4 Hz, H-24b), 3.38(1H, d, J = 11.4
Hz, H-24a), 1.14(3H, s), 1.09(3H, s), 0.97
(3H, s), 0.96(3H, m), 0.89(3H, d, J = 6.4
Hz), 0.82(3H, s); “C-NMR( 125 MHz, CD,0D)
8:42.7(C-1), 67.0(C-2), 74.6(C-3), 45.4(C-
4),49.9(C-5), 19.3(C-6), 34.5(C-7), 40.9(C-
8), 48.7(C-9), 39.1(C-10), 24.5(C-11), 126.7
(C-12), 139.7(C-13), 43.3(C-14), 29.2(C-
15), 25.3(C-16), 48.5(C-17), 54.4(C-18),
40.4(C-19), 40.4(C-20), 31.8(C-21), 38.1(C-
22), 23.1(C-23), 65.8(C-24), 17.4(C-25),
17.6(C-26) , 24.1(C-27), 181.9(C-28), 17.7(C-
29), 21.6(C-30), DL b %45 SCHik (Liu et al.,
2014) RIEM 2, 3o, 24-=F K- 1245 -28- % IR
(2a, 3a, 24-trihydroxyurs-12-en-28-oic acid ) % #i
—F,

k&9 FEJCE R KK, H-NMR (500
MHz, CD,0D)&: 5.26(1H, m, H-12), 4.68(1H,
s, H-30b), 4.63(1H, s, H-30a), 3.91(1H, dt,
J = 11.6, 3.0 Hz, H-2), 3.75(1H, d, J = 2.0
Hz, H-3), 3.65(1H, d, J = 11.5 Hz, H-24b),
3.39(1H, d, J = 11.5 Hz, H-24a), 1.19(3H,
s), 1.09(3H, s), 1.01(3H, d, J = 6.4 Hz),
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0.97(3H, s), 0.82(3H, s); “C-NMR(125 MHz,
CD,0D)6: 42.7(C-1), 67.0(C-2), 74.6(C-3),
45.4(C-4), 49.9(C-5), 19.3(C-6), 34.5(C-7),
40.9(C-8), 48.7(C-9), 39.2(C-10), 24.6(C-
11), 126.9(C-12), 139.5(C-13), 43.4(C-14),
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