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Abstract: Objective To study the constituents in the roots of Picrorhiza scrophulariiflora. Methods The constituents of P,
scrophulariiflora were separated and purified with chromatographic methods. The structures were elucidated by spectroscopic methods
and chemical analyses. Results Ten compounds were isolated from the roots of P. scrophulariiflora and identified as -sitosterol (1),
palmitic acid (2), octacosyl trans-ferulate (3), 3B-hydroxystigmast-5-en-7-one (4), 6B-hydroxystigmast-4-en-3-one (5), caffeic acid
methyl ester (6), protocatechuic acid methyl ester (7), vanillic acid (8), caffeic acid (9), and piceoside (10). Conclusion Compounds
2—7 and 9 are obtained from the plants of Picrorhiza Royle for the first time.
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R Sy i e TACEEH, 73 E N B4
HilE (B-sitosterol, 1), FEAHER (palmitic acid, 2)-
P EERR — -+ J\lE Coctacosyl trans-ferulate, 3)
3B-FE k-5 S -5-44i-7-F  (3B-hydroxystigmast-5-en-
7-one , 4) . 6B-Ff - K -4- 4 -3- M C 6B-
hydroxystigmast-4-en-3-one, 5 WNHEER i (caffeic
acid methyl ester, 6). J5UJL1 H1iE (protocatechuic
acid methyl ester, 7). FH[ (vanillic acid, 8).

MIHERR (caffeic acid, 9) =AZEF (piceoside, 10),
Hop sy 2~7. 9 R N W& @A h 73 2
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1 UE5H

Bruker AVANCE-400 B AZ i 4R 615X (Hig 1
Bruker A ] ); R 2 KA (FEIE IKA ~5]); il
HU S 2 R Fysa (15 [E Merck A 7] ); Sephadex LH-20
(Amersham Pharmacia Biotech AB); 142235134 4
A TEL IS

M T EREE AR A F], BB
Bt PN DR SC AR 58 A VY B B8 3% Picrorhiza
scrophulariiflora Pennell ] #R 25, Ff & b A
(20140917) fRAF T EIRBR 2415 55 L R AhR A o
2 BRSNS

VU BB E T2 2.5 kg, 5 L WIES# S
500 W A4 R 3 K, BEIR 2 h, SRIBURIE K 4
[, 1R 1.09 kg OBCR 43.6%). R H
3.5 LKik&, 0l A AR IE Cle s THIR 1
IE TR 3 UK, s R4 MO ). 49311 Cbe
BH 93 g, WURE 15g, M TH-NE (20D
TRGVRORMR, 20 g REIRFERE, 400 g REJRBEHE, L
IEChE-N IR, 33 7 MRS Fr. 1~7,

Fr. 1 (1.3 @) &R B HEL5 b, MHEME 2(23.5
mg): Fr. 2 (1.6 @) KRBEL N, FIMLEY 1
(38.7mg); Fr.4 (3.7g) Lk ilng, Fd
Be-WEIR SBEBERE Ve, 753 5 NIEW Fro 4-1~
4-5, Fr. 4-2 (36.3 mg) & G FHEE-FEE (11D
Wik, Sephadex LH-20 AL | il 4 2 (518 70 1,
B4k E 3 (2.3 mg), Fr.4-4 (13.3 mg) JHHI# 7
iy B3RS 4 (3.5 mg). 5 (6.3 mg);
Fr.5 (2.5 g) SR8, 1E Ohi-INERA
e, 943 4 SRSy Fr. 5-1~5-4, Fr. 5-3 (107
mg). Fr.5-4 (8.3 mg) &l 2tk neEs, 2l
BEMEEY 6 (41 mg). 7 (3.3mg); Fr.7 (53 ¢g)
LMEAT O 3 3, SR BE- N AR BE Ve, 153

6 MW Fr. 7-1~7-6, Fr. 7-5 (80.8 mg) &
Sephadex LH-20 AE: (0 3%, il #5320 0% 7 25, 7393l
HEMEEY 8 (9.1 mg). 9 (5.8 mg), Fr.7-6 (103.3
mg) % Sephadex LH-20 f:¢ait. il )2 ik 5y
5, RS 10 (4.3 mg).

3 KT

&Y 1. AEE S (FEE), Liebermann-
Burchard W 2 FHE, 5 ORI B -7 B i ALl
B, 153 AR RS N RIHT N —8, IRAEE
AR TR, BEa 1k B-AiEE .

&Y 2. AT (R, Fr i -k g
R 45, "TH-NMR (500 MHz, CDCl;) 6: 2.35
(H, t, J = 7.5 Hz, -CH,COOH), 1.63 (2H, m,
-CH,CH,COOH), 1.01~1.42 (24H, m, 12X-CH,),
0.88 (3H, t, J= 7.0 Hz, H-16). LA Lyt 5 ik
HEP 8, M A 2 IR

EW 3. HOTEERMA (FED, FeCly X
N EBHEE, "H-NMR (500 MHz, CDCLy) J: 7.61
(1H, d, J = 16.0 Hz, H-2'), 7.08 (1H, dd, J = 8.5, 1.5
Hz, H-6), 7.04 (1H, d, J = 1.6 Hz, H-2), 6.92 (1H, d,
J=8.0 Hz, H-5), 6.30 (1H, d, J = 16.0 Hz, H-1'), 4.19
(2H, t, J = 7.0 Hz, H-1"), 3.94 (3H, s, OCH3), 1.28
(52H, m, 26 X -CH,), 0.88 (3H, t, J = 7.0 Hz, H-28"):
BC-NMR (125 MHz, CDCLy) 6: 167.3 (C-3'), 147.7
(C-4), 146.5 (C-3), 144.5 (C-1'), 127.1 (C-1), 123.0
(C-6), 115.6 (C-2"), 114.6 (C-5), 109.1 (C-2), 64.5
(C-1"), 55.8 (OCH3), 31.9 (C-2"), 29.6, 29.3, 29.2 (¥
e W5 #E B C), 28.7 (C-26"), 25.9 (C-3"), 22.7
(C-27"), 14.1 (C-28"). LA -%df 5 ek ™5,
WS B AW 3 8 AT — )\ &

WA 4: A TS E ek RGN, Liebermann-
Burchard % £ [H 1%, "TH-NMR (500 MHz, CDCL3) §:
0.69 (3H, s, H-18), 0.80 (3H, t, J = 7.0 Hz, H-29), 0.84
(3H, d, J = 7.0 Hz, H-26), 0.93 (3H, d, J = 6.5 Hz,
H-27), 1.02 3H, d, J = 6.5 Hz, H-21), 1.20 3H, s,
H-19), 3.68 (1H, m, H-3) 5.16, 5.02 (% 1H, dd, J =
16.0, 8.0 Hz, H-22, 23), 5.70 (1H, d, J = 1.5 Hz, H-6);
BC-NMR (125 MHz, CDCl;) d: 36.2 (C-1), 31.1
(C-2), 70.4 (C-3), 41.8 (C-4), 1653 (C-5), 126.0
(C-6), 202.4 (C-7), 45.4 (C-8), 49.9 (C-9), 38.6
(C-10), 21.1 (C-11), 38.3 (C-12), 43.0 (C-13), 49.8
(C-14), 26.2 (C-15), 28.5 (C-16), 54.6 (C-17), 12.0
(C-18), 17.3 (C-19), 36.0 (C-20), 19.0 (C-21), 33.9
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(C-22), 26.0 (C-23), 45.7 (C-24), 31.9 (C-25), 19.0
(C-26), 19.7 (C-27), 23.0 (C-28), 12.1 (C-29). LA %k
o5 SCHRARIES 8 MOE A 4 N 3p-FRdE-
5 -5-05-7-1

WA 5: AT E TR R CAEED, Liebermann-
Burchard J I 5L B4, 'TH-NMR (500 MHz, CDCls)
0.71 (3H, s, H-18), 0.85 (3H, t, J = 7.5 Hz, H-29), 0.86
(3H, d, J = 6.5 Hz, H-26), 0.92 3H, d, J = 7.0 Hz,
H-27), 0.95 3H, d, J = 7.0 Hz, H-21), 1.38 (3H, s,
H-19), 4.36 (1H, s, H-6), 2.51 (2H, m, H-7), 5.82 (1H,
s, H-4), 1.81 (1H, m, H-25); "“C-NMR (125 MHz,
CDCl3) d: 37.1 (C-1), 34.2 (C-2), 200.3 (C-3), 126.3
(C-4), 168.5 (C-5), 73.2 (C-6), 38.6 (C-7), 29.8 (C-8),
53.6 (C-9), 38.0 (C-10), 21.0 (C-11), 39.6 (C-12), 42.5
(C-13), 55.9 (C-14), 24.1 (C-15), 28.2 (C-16), 56.1
(C-17), 11.9 (C-18), 19.4 (C-19), 36.1 (C-20), 18.7
(C-21), 33.9 (C-22), 26.1 (C-23), 45.8 (C-24), 29.2
(C-25), 19.8 (C-26), 19.0 (C-27), 23.1 (C-28), 12.0
(C-29). VL -%d 5 Sk i — 5, et &4
54 6B-FRJE- 1 -4-4-3- i .

WEY 6: RIOILEIEMA (HEE, FeCls
RN EBAPE, "H-NMR (500 MHz, CD;0D) &: 3.74
(3H, s, OCH3), 7.02 (1H, d, J = 2.0 Hz, H-2), 6.76
(1H, d, J = 8.5 Hz, H-5), 6.92 (1H, dd, J = 8.5, 2.0 Hz,
H-6), 7.53 (1H, d, J = 16.0 Hz, H-7), 6.24 (1H, d, J =
16.0 Hz, H-8); "C-NMR (125 MHz, CD;0D) 6: 51.9
(OCH3), 127.7 (C-1), 114.8 (C-2), 146.9 (C-3), 149.5
(C-4), 1152 (C-5), 122.9 (C-6), 146.7 (C-7), 116.5
(C-8), 169.7 (C-9). LA F¥cds b5 Scpikdian ™5, %
Y EAEY 6 g R G o

WEW 7. RFEOTLEEMA (FEE, FeCls
RV FAEE, "H-NMR (500 MHz, CD;OD) §: 3.88
(3H, s, OCH3), 7.57 (1H, d, J = 1.5 Hz, H-2), 6.74
(1H, d, J = 8.5 Hz, H-5), 7.46 (1H, dd, J= 1.5, 8.5 Hz,
H-6); "“C-NMR (125 MHz, CD;0D) ¢: 52.4 (OCHa),
122.7 (C-1), 117.5 (C-2), 146.3 (C-3), 151.8 (C-4),
116.0 (C-5), 123.8 (C-6), 169.0 (C-7). LA %5
BRIRIET 8, A T N R LRI P .

A 8: AT CFREED, RISk SN Al
FeCly N3 BHYE, Gibbs [N S BI¥E. "H-NMR
(500 MHz, DMSO-dq) 6: 6.84 (1H, d, J = 1.2 Hz,
H-2), 7.44 (2H, m, H-5, 6), 3.81 (3H, s, OCH;);

BC-NMR (125 MHz, DMSO-dg) 6: 121.6 (C-1), 115.0
(C-2), 147.2 (C-3), 151.1 (C-4), 112.6 (C-5), 123.5
(C-6), 167.2 (C = 0), 55.5 (OCH3). LA X 5 SCik
PIEE 8, MY 8 WEHIR.

a9 WE ORI AR, FeCly RV 2 FME,
'H-NMR (500 MHz, CD;0D) &: 6.20 (1H, d, J = 16.0
Hz, H-8), 6.79 (1H, d, J = 8.5 Hz, H-5), 6.95 (1H, dd,
J=8.5,2.0 Hz, H-6), 7.02 (1H, d, J = 2.0 Hz, H-2),
7.53 (1H, d, J = 16.0 Hz, H-7); "C-NMR (125 MHz,
CD;0D) §: 127.7 (C-1), 115.8 (C-2), 146.9 (C-3),
149.4 (C-4), 116.6 (C-5), 122.8 (C-6), 147.0 (C-7),
115.1 (C-8), 171.1 (C-9). LA b¥¥ 5 Srikai i
A, WSS 9 ez .

&% 10: AR AR, Molish [V 5 FHE,
'H-NMR (500 MHz, CD;0D) &: 7.16 (2H, d, J = 9.0
Hz, H-2, 6), 7.97 (2H, d, J = 9.0 Hz, H-3, 5), 5.03 (1H,
d,J=8.0 Hz, H-1'), 2.56 (3H, s, -CH;); “C-NMR (125
MHz, CD;0D) ¢: 163.5 (C-1), 118.0 (C-2, 6), 133.4
(C-3,5),132.3 (C-4), 199.9 (C = 0), 27.1 (-CH3), 102.4
(C-1"), 75.5 (C-2"), 78.6 (C-3"), 72.0 (C-4"), 79.2 (C-5"),
63.1 (C-6). LAE¥d 5 scmkdoE! 5, et
HEY10 A=A
S 3k
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