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Abstract: The investigation on Salvia przewalskii Maxim was carried out to find the relationship of the
constituents and their pharmacological activities. The isolation and purification were performed by various
chromatographies such as silica gel, Sephadex LH-20, RP-C,4 column chromatography, etc. Further investigation
on the fraction of the 95% ethanol extract of Salvia przewalskii Maxim yielded przewalskin Y-1 (1), anhydride
of tanshinone- IT A (2), sugiol (3), epicryptoacetalide (4), cryptoacetalide (5), arucadiol (6), 1-dehydromiltirone
(7), miltirone (8), cryptotanshinone (9), tanshinone I A (10) and isotanshinone- I (11). Their structures were
elucidated by the spectral analysis such as NMR (Nuclear Magnetic Resonance) and MS (Mass Spectrometry).
Compound 1 is a new compound. Compounds 4 and 5 are mirror isomers (1 . 3). Compounds 4, 5, 6, 8, 11
were isolated from Salvia przewalskii Maxim for the first time.
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G, BP0 Mo 452 N przewalskin Y-1 (1),
anhydride of tanshinone- IT A (2).sugiol (3).epicryptoa-
cetalide (4). cryptoacetalide (5). arucadiol (6). 1-
dehydromiltirone (7). miltirone (8). cryptotanshinone
(9)~ tanshinone-II A (10) #! isotanshinone- I (11),
TS 1 e ).
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HZR51TE

WEW1 WG, mp 188~189 C, [o]
+28.07 (¢ 0.27, CHCLy). #AMGIEAE 246 (1.822 3),
320 (1.114 2), 357 (1.119 1), 371 (1.117 6) nm 4-%3 51
Fic R, #nanFia RS . 44060 o
TRAE 3219cem). JLHILEH (1565, 1467 cm™).
HR-ESI-MS m/z: 287.200 8 [M+H]" (caled. 287.200 6),
EEY 1 370 CioHyO, « & 1 1)
'H NMR (300 MHz, CDCl;) Al *C NMR (100 MHz,
CDClLy) ¥l (32 1) 5280654 miltipolone* A
L, A4 &) 1 %A I T miltipolone Y 5. 7 2
[ P A M G 5, (R — AN HEESES 6 1.24
(3H, s, CH;-16) /M T 107 (2 FHIE - IESE S
5 2.94 2H, m, H-7). il Bor  F ISR S 5 6 23.5
(C-16) A7 FHEEA% {55 6 35.4 (C-7). HR-ESI-MS
25 CioHpeO, H4r 128, It vH AT AR
7. FiE L HMBC #% (K 1), B0 Tz & 45k .

7E NOESY i, M4 6 0.93 (s, Me-17) I,
5 1.22 (s, H-5) 35, 0 1.24 (s, Me-16) LA1k; 4
W 6 0.96 (s, Me-18) I, § 1.24 (s, Me-16) 31425,
01.22 (s, H-5) KA. Hbf3H Me-17 5 H-5 #4£[H
], Me-18 5 Me-16 [Afll. 55— 7 AL&4 1 fie)'a il
& A[a] 2 +28.07 (c 0.27, CHCL), i AR FAFLE M)
przewalskin K ffJ[a] 2 +40.8 (¢ 0.20, CH;CDY, itk
WEW] C-10 [HRAL R S, Me-17 AHXFHI ALK o, Me-18-
Me-16 #HXFH R4 B, H-5 MR R Ry o0 25 EITIR, 44
G SRS E B 1 R, 4 4 przewalskin
Y-1.

& 4F5 {5 'H NMR H °C NMR i)
BORAMAMUAY, (HRAEMZ A HPLC WA
R e o3 ) D B RIS, 2RI, WO (B
AR I S . SUHIEA TR (35 4T Chiralpak
AD-H (DAICEL) J&, £l 20% S5 AE-1E S
Fiy Rl Kk 280 nm ) Agilent 1100/1200 #3508

Figure 1  The structure and key HMBC correlations of

compound 1

Table 1 'H NMR and *C NMR data of 1 (300 MHz for H, 100
MHz for C, in CDCls)

No. On dc No. On dc
1 235(m), 135(m)  39.1 11 7.64(s) 1177
2 172(m), 1.74(m) 193 12 174.6
3 1.46(m), 118 (m)  41.0 13 160.6
4 33.7 14 136.5
5 122(s) 493 15 743(s) 1438
6 1.90 (m), 1.66 (m)  18.9 16 124(s) 235
7 2.94 (m) 35.4 17 093(s)  33.1
8 138.9 18 0.96 (s) 21.7
9 156.6 19 2.42 (s) 22.4

10 40.9

TR 2 N LB, TREI T 235028 6.6 min
(LB 4) A1 8.9 min (L5 5).

SLIGER S

# R Boetius W AU s ASGIE (iR
KRIE); 4M6HE ] Jasco V650 M43 366 B A0 & ;
ZLAME 1S F Nicolet 5700 2T AR BB E (25 BE
L), e Jasco P2000 B YA e Kt
PR i FH € [# Varian 23 7] Mercury-300 %!, Mercury-400
AR BRUKER AV500-IT17 1% i S 4 A 52 (TMS
A HR); ESI-MS ] Agilent 1100 LC/MSD Trap SL
TR AH 1 — o % 1CH A %2« Sephadex LH-20 4
Pharmacia A )5 o ARSI 2 (O I
By T it e W80 3t e, Atk
F AR BB T 2005 SRR AT, H
o B2 22 R AE B 25 P00 0BT S AR BRI A DL S S, R
AAFT AR AE (A5 ID-20925).
1 #ERESE

HVG R 11.75 kg, BriE, 95% CSEEMHIHHEH 3
R, B T h, M AR ARRE 1.3 kg FHRBEEH TK
o B, ST LR AERANIE T REAR .
FOMEET > (172 g) SRERFE g 43 85, LUAq i k-
LR LT (100 0 1~1: 1) BEFEVEIEY A 15 ANEE5Y,
TN 2 RO RCAE (1 (k- 2 1R LR
Sephadex LH-20 7, f942t54 1 (305 mg). 2 (7
mg).3 (8 mg)-4 15 (1:3,7mg).6 (10 mg).7 (8 mg)-
8 (72 9(4.1g). 10(1.1g) M 11 (9 mg).
2 GHMETE

WEYW 1 HAEH W, mp 188~189 C, [o] ¥
+28.07 (¢ 0.27, CHCLy). UV (MeOH) Ay nm: 246
(1.822 3), 320 (1.114 2), 357 (1.119 1), 371 (1.117 6).
IR vy cm ': 3 219, 1 565, 1 467. HR-ESI-MS m/z:
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287.200 8 [M+H]" (calcd. 287.200 6), #iZib&411 1K)
73T HN CleHy0,. 'H NMR (300 MHz, CDCl3) Al
C NMR (100 MHz, CDCl3) ##5 W% 1.

wEH 2 EAE o BEAE, ESI-MS m/z: 311
[M+H]"; "H NMR (300 MHz, CDCl;) §: 7.52 (1H, d,
J = 7.8 Hz, H-6), 7.32 (1H, d, J = 7.8 Hz, H-7), 7.07
(1H, s, H-16), 2.90 (2H, m, H-1), 2.17 (3H, s, Me-17),
1.81 (2H, m, H-2), 1.68 (2H, m, H-3), 1.25 (6H, s,
Me-18 and Me-19); *C NMR (100 MHz, CDCl;) §:
28.1 (C-1), 19.3 (C-2), 38.4 (C-3), 34.2 (C-4), 149.4
(C-5), 130.3 (C-6), 122.9 (C-7), 123.4 (C-8), 128.4
(C-9), 135.5 (C-10), 155.5 (C-11), 155.3 (C-12), 122.6
(C-13), 162.7 (C-14), 113.7 (C-15), 140.8 (C-16), 8.6
(C-17), 31.8 (C-18 and C-19). LA % 55 SClRIRIE (1)
anhydride of tanshinone- Il APBEA —E, M eEb &
¥ 2 74 anhydride of tanshinone- 1l A

wEH 3 WOHRE R, ESI-MS m/z: 301
[M+H]"; '"H NMR (300 MHz, CDCl;) d: 7.50 (1H, s,
H-14), 7.33 (1H, s, H-11), 2.87 (1H, m, H-15), 2.84
(2H, m, H-6), 2.09 (1H, m, H,-1), 1.95 (1H, m, H-5),
1.65 (2H, m, H-2), 1.45 (1H, m, Hy-1), 1.45 (2H, m,
H-3), 1.18 (6H, d, J = 6.4 Hz, Me-16 and Me-17), 1.04
(3H, s, Me-20), 0.88 (3H, s, Me-19), 0.85 (3H, s,
Me-18). LL 304 5 SCikHE i sugiol™™—2k, %
EHAEY) 3 4 sugiol.

e 4 At BEE, ESI-MS m/z: 287
[M+H]"; "H NMR (300 MHz, CDCl5) §: 7.64 (1H, d,
J = 8.4 Hz, H-6), 7.22 (1H, d, J = 8.4 Hz, H-7), 4.39
(1H, t, J = 7.8 Hz, H-14b), 3.73 (IH, t, J = 7.8 Hz,
H-14a), 3.20 (2H, m, H-1), 2.86 (1H, m, H-15), 2.62
(1H, m, H-16a), 2.11 (1H, d, J = 6.9 Hz, H-16b), 1.87
(2H, m, H-2), 1.68 (2H, m, H-3), 1.25 (6H, s, Me-18
and Me-19), 1.21 (1H, d, J = 6.6 Hz, H-17); C NMR
(125 MHz, CDCl;) d: 25.99 (C-1), 18.44 (C-2), 38.35
(C-3), 34.12 (C-4), 148.89 (C-5), 133.13 (C-6), 119.09
(C-7), 145.43 (C-8), 123.77 (C-9), 137.60 (C-10),
168.63 (C-11), 112.87 (C-13), 76.75 (C-14), 33.36
(C-15), 44.50 (C-16), 17.40 (C-17), 31.76 (C-18), 31.79
(C-19)0 LA L%l 5 SCHRIRIE ) epicryptoacetalide!

— 5, W e S Y 4 4 epicryptoacetalide.

wEH 5 At REE, ESIMS m/z: 287
[M+H]"; '"H NMR (300 MHz, CDCl;) §: 7.64 (1H, d,
J = 8.4 Hz, H-6), 7.22 (1H, d, J = 8.4 Hz, H-7), 4.39
(1H, t, J = 7.8 Hz, H-14a), 3.84 (1H, t, J = 7.8 Hz,
H-14b), 3.20 (2H, m, H-1), 2.91 (1H, m, H-15), 2.44
(1H, dd, J = 6.6 Hz, H-16b), 1.98 (1H, m, H-16a), 1.81
(2H, m, H-2), 1.68 (2H, m, H-3), 1.27 (6H, s, Me-18

and Me-19), 1.25 (3H, s, H-17); °C NMR (125 MHz,
CDCly) 8: 25.99 (C-1), 18.44 (C-2), 38.35 (C-3), 33.36
(C-4), 148.99 (C-5), 133.03 (C-6), 119.21 (C-7), 144.63
(C-8), 12421 (C-9), 137.72 (C-10), 168.44 (C-11),
11291 (C-13), 76.75 (C-14), 32.46 (C-15), 45.47
(C-16), 17.40 (C-17), 31.76 (C-18), 30.92 (C-19). L\ I
s 5 SCERIRIE K cryptoacetalide™ 8, W% e 1k
W) 5 4 cryptoacetalide

w&EMme HMkA, mp 152~153 C, ESI-MS
m/z: 299 [M+H]"; 'H NMR (300 MHz, CDCly) 6: 10.64
(1H, s, OH-11), 7.94 (1H, d, J = 8.4 Hz, H-6), 7.32 (1H,
d, J = 8.4 Hz, H-7), 7.25 (1H, s, H-14), 6.88 (1H, s,
OH-12), 3.43 (1H, m, H-15), 2.92 (2H, t, J = 6.9 Hz,
H-2), 2.07 (2H, t, J = 6.9 Hz, H-3), 1.44 (6H, s, Me-18
and Me-19), 1.35 (3H, s, Me-16), 1.33 (3H, s, Me-17);
13C NMR (125 MHz, CDCly) 6: 204.4 (C-1), 36.3 (C-2),
35.5 (C-3), 36.1 (C-4), 127.8 (C-5), 138.1 (C-6), 120.3
(C-7), 1253 (C-8), 145.0 (C-9), 1583 (C-10), 137.7
(C-11), 120.2 (C-12), 136.6 (C-13), 118.7 (C-14), 27.7
(C-15), 22.3 (C-16), 29.7 (C-18). DL I Hdis 55 Sk it
ff) arucadiol—%, MM AW 6 H arucadiol,

wEM T A MILE B R, mp 144~145
ESI-MS m/z: 281 [M+H]"; 'H NMR (400 MHz,
acetone-dg) 0: 7.82 (1H, d, J=10.4 Hz, H-1), 7.64 (1H,
d, J = 8.0 Hz, H-6), 7.36 (1H, d, J = 8.0 Hz, H-7), 7.35
(1H, s, H-14), 6.32 (1H, m, H-2), 2.95 (1H, m, H-15),
229 (2H, dd, J = 4.8 Hz, H-3), 1.28 (6H, s, Me-18 and
Me-19), 1.16 (6H, d, J = 6.8 Hz, Me-16 and Me-17). LI
R SCHRARE Y 1-dehydromiltironel % A — 5,
WM 2 & 4 7 4 1-dehydromiltirone

wEY 8 4Ry, ESI-MS m/z: 285 [M+
H]"; 'H NMR (300 MHz, CDCLy) 6: 7.53 (1H, d, J = 7.8
Hz, H-6), 7.32 (IH, d, J = 7.8 Hz, H-7), 7.07 (1H, s,
H-14), 3.02 (1H, m, H-15), 2.90 (2H, t, J = 7.5 Hz,
H-1), 1.81 (4H, m, H-2 and H-3), 1.25 (6H, s, Me-18
and Me-19), 1.16 (6H, d, J = 6.9 Hz, Me-16 and
Me-17). LA E#dE 5 SCHRIRIE ) miltirone!™— 2L, %
Y e &Y 8 24 miltirone.

HEW AEFAK, mp 196~197 C, ESI-MS
m/z: 297 [M+H]"; '"H NMR (400 MHz, acetone-d;) o:
7.81 (1H, d, J = 8.0 Hz, H-6), 7.52 (1H, d, J = 8.0 Hz,
H-7), 4.96 (1H, t, J = 9.6 Hz, H-16b), 4.41 (1H, dd, J =
9.6, 6.4 Hz, H-16a), 3.54 (1H, m, H-15), 3.14 (2H, t,
J=6.0 Hz, H-1), 1.78 (2H, m, H-2), 1.67 (2H, m, H-3),
132 (3H, s, Me-17), 1.30 (6H, d, J = 6.8 Hz, Me-18
and Me-19), L b $4fs 15 SCHRFRIE 1) cryptotanshinone!”
— 8, M A 9 4 cryptotanshinone
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EW10 KK, mp 201~202 °C, ESI-MS
m/z: 295 [M+H] . 'H NMR (300 MHz, CDCl;) 6: 7.63
(1H, d, J = 8.0 Hz, H-6), 7.55 (1H, d, J = 8.0 Hz, H-7),
7.22 (1H, s, H-16), 3.19 (2H, t, J = 6.0 Hz, H-1), 2.26
(3H, s, Me-17), 1.78 (2H, m, H-2), 1.64 (2H, m, H-3),
1.31 (6H, s, Me-18 and Me-19). DL E#¥s 5 Sk iE
f) tanshinone ITA®—%, WX Eth&W 10 K
tanshinone I[ A,

&M 11 08K, mp 189~190 C, ESI-MS
m/z: 265 [M+H]"; '"H NMR (400 MHz, acetone-dg) o:
9.25 (1H, d, J = 8.8 Hz, H-1), 8.51 (1H, d, J = 8.8 Hz,
H-6), 7.94 (1H, d, J = 8.8 Hz, H-7), 7.66 (1H, s, H-16),
7.61 (1H, t, J = 6.8, 8.8 Hz, H-2), 7.45 (1H, d, J = 6.8
Hz, H-3). L 55 SCHRHGE (1 isotanshinone- 1 )
AR —2 #MUEENEY 11 4 isotanshinone- [ .
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