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ABSTRACT: AIM To study the chemical constituents from Isodon rubescens ( Hemsl. ) Hara. METHODS
The 95% methanol extract from I. rubescens was isolated and purified by silica column, Sephadex LH-20, MCI

and recrystallization, then the structures of obtained compounds were identified by physicochemical properties and

spectral data. RESULTS Eleven compounds were isolated and identified as rabdoternin B (1), guidongnin H
(2), lasiokaurin (3), B-sitosterol (4), ursolic acid (5), a-amyrin (6), B-amyrin (7), friedelin (8), n-pen-
tacontane (9), n-hexaconane (10), n-heptacontane (11). CONCLUSION Compounds 9 — 11 are isolated

from this plant for the first time.
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P& 1k o 8.95 (1H, s, -OH), 6.41 (1H, s, -OH), 4.97

1 U 5H#

JEOL 5973 MSD Jiif ¥ (& FEZHHERAT) ;
JEOL-400 MHz @At RAL ( H ASHL F iRk Ss4t) 5
Agilent 1100 347 12} 1l £ 284 755 S80AH 235 (98
FZ A ) 5 Buchi R210 fighhZ2 &AL (Fit-2
P AL PR ] ) 5 J209A4 EUAH YRS RERL (I
M BT R S5 B2 AUER) ) 5 Metter-Toledo HL K
SE ( Fi + Metter-Toledo /2 %] ); Sephadex LH-20
(#ii + Pharmacia & Upjohn 4y @] ); MCI (75-
150 m) ( H 7S Mitsubishi fb22 /N F]) ; GF254 4%
HZHR S 200 ~300 HAE SRR (F S
TAHRRAF) . NMR R AR, Haik
I Tk gl dE 78 A 3 A .

SEER AT 2009 4E 8 ok A EKTTAE, &
FtPHH B B RACHAR Y N IE S, MR A
TS BE AR (ARASFEIE GY20090809 )

2 RE54E

BT R OKR M F#3 K 30 kg, FH 95% 4 H
BRI IR 3 Y (BRI 3 h), & IF IR
JEMRGTHRE 3 kg, SRERAE T4 - 4R Z
fif (100:1~6:4) BREEVEMAGH T A ~E, A #f
AT OEAEE © ZFRAHEE (100:1~1:1)
FREEVEIL, 1EATMEE © ZFROMR 9« 1 S A7i ek
HFREMEY 11 (3.7 ¢); 8 : 2 B EMLE
P10 (10.26 g) . B o ZrE A RS A ThEE - 2,
FRCHR (50:1~10: 1) BREEPEML, 20 : 1 #0144
FMEEMT (9.6 g), C o4 MCIJBifa, 430 3
AMERAr (C-1, €2, C-3), C-2 FRArE 5 i i
MEHIRBIR, 2P R EELS R, HHEY 4
(12.3 g) 5 C2 Jirh aiRUERR, R AEERCAHE)Z T,
AMEE : CTROTE(95: 5 ~7:3) BREEVEML, 7:3
WL E 9 (5 mg); 9+ 1 FAHRALEY1
(20 mg) . D #4328 MCI i taf5 k545 (6.4 g) .
Wi ErER A E N A it - 2R 4l (10 2 1 ~
7:3) BEEEVENL, 1546EW 3 (37 mg); BER L
EHEET LG 6 (10 mg) o E #5328 MCI i {4,
JEARERATZNT, A W - RS (9: 1~
Lo 1) BREEVEE, 9 1 #r8tA 8 (20 mg);
73 WAL AE Y2 (22 mg)

3 GHMERE

a1 Tabd, Bd (AihEk-2 0 2
i), mp 263 ~ 265 °C.,'H-NMR (400 MHz,
C,D,N) &: 9.48 (1H, d, J =4.9 Hz, -OH),
1774

(1H, s, -OH), 5.70 (1H, s, H-17), 5.35
(1H, s, H,-17), 5.70 (1H, s, H-15a), 4.97
(1H, s, H-14a), 4.27 (1H, t, J=5.1 Hz, H-
6a), 3.57 (1H, dd, J=11.3, 5.3 Hz, H-1B),
3.13 (1H, dd, J=13.3, 5.8 Hz, H9B), 2.82
(1H, d, J=9.2 Hz, H-13a), 1.79 (1H, d, J=
5.5 Hz, H-58), 1.12 (3H, s, Me-18), 0.98
(3H, s, Me-19),”C-NMR (100 MHz, C,D,N) §:
73.9 (C-1), 33.3 (C2), 39.6 (C-3), 34.6 (C-
4), 55.4 (C5), 72.5 (C-6), 108.9 (C-7),
53.9 (C-8), 44.9 (C9), 48.9 (C-10), 21.4 (C-
11), 31.5 (C-12), 44.9 (C-13), 75.2 (C-14),
73.0 (C-15), 159.9 (C-16), 110.7 (C-17),
31.5 (C-18), 21.4 (C-19), 176.6 (C20), Lk I-
a5k [20] —2, BEEENFRERS,
a2 AE R RSAR (FEE), mp 220 ~
221 °C ,'H-NMR (400 MHz, CDCL,) §: 4.30 (1H,
s, H6), 4.12 (1H, t, J=8.7 Hz, H-20), 4.02
(1H, d, J=11.7 Hz, H-19), 3.82 ~3.75 (1H,
m, H-20), 3.59 (1H, dd, J=11.7, 2.1 Hz, H-
6), 3.33 - 3.25 (3H, m, -OMe), 2.63 ~2.54
(IH, m, H5), 2.49 (1H, m, J=7.0 Hz, H-
1), 2.39 (1H, dd, J =12.1, 1.4 Hz, H-16),
2.30 (1H, t, J =9.3 Hz, H-5), 1.99 ~ 1.84
(3H, m, Me-18), 1.06 (3H, s, Me-17)." C-
NMR (100 MHz, CDCL,) &: 25.3 (C-1), 18.5
(C-2), 31.8 (C3), 37.1 (C4), 44.4 (C-5),
68.5 (C-6), 172.5 (C-7), 55.3 (C-8), 40.9 (C-
9), 43.4 (C-10), 17.9 (C-11), 19.7 (C-12),
32.8 (C-13), 34.1 (C-14), 214.2 (C-15), 49.0
(C-16), 11.2 (C-17), 21.2 (C-18), 72.3 (C-
19), 113.0 (C20), 54.9 (-OMe)., L) ¥#i5
SCHR [21] —8, SN PN BRFER,
a3 HE R IRE S (PR, mp 228 ~
229 °C,'H-NMR (400 MHZ, CDCl,) §: 7.26 (1H,
s, -OH), 6.51 (1H, d, J =10.2 Hz, -OH),
6.17 (1H, s, H,-17), 5.55 (1H, s, H,-17),
4.83 (1H, s, H-14a), 4.58 (1H, dd, J=11.1,
5.5 Hz, H-1B), 4.24 (1H, d, J=10.2 Hz, H,-
20), 4.16 (1H, d, J=10.2 Hz, H,20), 3.78
(1H, brs, H6a), 3.04 (1H, d, J=9.2 Hz, H-
13), 1.97 (3H, s, -OAc), 1.13 (3H, s, Me-
18), 1.12 (3H, s, Me-19).,” C-NMR ( CDCl,,
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100 MHz) §: 76.0 (C-1), 25.7 (C-2), 38.5 (C-
3), 33.2 (C4), 59.8 (C5), 74.7 (C-6), 97.8
(C-7), 62.2 (C8), 53.4 (C9), 40.2 (C-10),
18.6 (C-11), 30.4 (C-12), 43.0 (C-13), 72.9
(C-14), 207.5 (C-15), 151.6 (C-16), 121.5
(C-17), 33.9 (C-18), 22.0 (C-19), 64.0 (C-
20), 170.4 (-OAc), 22.4 (-OAc), DI %5
SCHR [22] —B, SN EHAIE,

a4 HEAE SR, mp 140 ~ 142 C,
'"H-NMR (400 MHz, CDCl,) §: 5.35 (1H, brd,
J=5.2 Hz, H6), 3.50 (1H, m, H3), 1.00
(3H, s, Me-19), 0.90 (3H, d, J = 1.3 Hg,
Me29), 0.94 (3H, s, Me21), 0.86 (3H, s,
Me-26), 0.84 (3H, s, Me27), 0.68 (3H, s,
Me-18) ., C-NMR (100 MHz, CDCl,) §: 37.7 (C-
1), 32.1 (C2), 72.3 (C3), 42.8 (C4),
141.2 (C5), 122.2 (C6), 32.4 (C-7), 32.1
(C-8), 50.6 (C9), 37.0 (C-10), 21.5 (C-11),
40.2 (C-12), 42.9 (C-13), 57.2 (C-14), 24.8
(C-15), 28.7 (C-16), 56.5 (C-17), 12.3 (C-
18), 20.3 (C-19), 37.0 (C-20), 19.3 (C-=21),
34.4 (C22), 26.5 (C23), 46.3 (C24), 29.6
(C25), 20.3 (C-26), 19.9 (C-27), 23.5 (C-
28), 12.5 (C29), VI L-%ds5Cmk [23] —3,
WU B4 B

b &% 5. Ak K, H-NMR (400 MHz,
CDCL,) &: 5.52 (1H, s, H-12), 3.48 (1H, m,
H-3), 1.27 (3H, s, Me-30), 1.25 (3H, s, Me-
27), 1.08 (3H, s, Me26), 1.05 (3H, s, Me-
25), 0.97 (3H, s, Me24), 0.90 (3H, s, Me-
23) ., ”C-NMR (100 MHz, CDCL) 8: 39.2 (C-1),
28.8 (C-2), 78.3 (C-3), 40.1 (C4), 55.9 (C-
5), 18.9 (C6), 33.7 (C-7), 39.2 (C8), 48.2
(C9), 37.4 (C-10), 17.7 (C-11), 125.8 (C-
12), 139.4 (C-13), 42.3 (C-14), 29.0 (C-15),
24.1 (C-16), 48.2 (C-17), 53.7 (C-18), 39.2
(C-19), 39.6 (C-20), 31.2 (C-21), 37.4 (C-
22), 29.0 (C-23), 16.8 (C-24), 15.9 (C-25),
17.6 (C-26), 24.1 (C27), 180.1 (C=28), 24.1
(C29), 21.6 (C-30), LA L-%ds 55CHk [24] —
B/, B E N RERI

&Y 6. H @A K, HNMR (400 MHz,
CDCL,) &: 5.11 (1H, s, H-12), 3.22 (1H, dd,
J=11.7, 5.8 Hz, H-3), 1.07 (3H, s, Me=27),

1.01 (3H, s, Me-26), 1.00 (3H, s, Me25),
0.95 (3H, s, Me-23), 0.91 (3H, s, Me30),
0.80 (3H, s, Me-28), 0.80 (3H, d, J=3.0 Hz,
Me-29), 0.79 (3H, s, Me-24).,"” C-NMR ( 100
MHz, CDCly) &: 39.2 (C-1), 27.6 (C2), 79.4
(C-3), 39.2 (C4), 55.6 (C-5), 18.8 (C-6),
33.3 (C-7), 40.0 (C-8), 48.1 (C9), 37.3 (C-
10), 23.7 (C-11), 124.8 (C-12), 140.0 (C-
13), 42.5 (C-14), 29.2 (C-15), 27.0 (C-16),
33.8 (C-17), 59.5 (C-18), 41.2 (C-19), 39.2
(C20), 31.6 (C=21), 41.2 (C22), 31.6 (C-
23), 16.0 (C24), 16.1 (C-25), 17.3 (C-26),
23.7 (C-27), 28.5 (C28), 27.6 (C29), 21.9
(C-30), DA L%dis 5cmk [25] —3k. e h
- B I o
&% 7. A @ F K HNMR ( CDCly,
400 MHz) §: 5.13 (1H, t, J=3.5 Hz, H-12),
3.22 (1H, dd, J =11.0, 5.0 Hz, H3), 1.13
(3H, s, Me27), 1.00 (3H, s, Me26), 0.97
(3H, s, Me-25), 0.94 (3H, s, Me23), 0.87
(6H, s, Me-29, Me-30), 0.83 (3H, s, Me-28),
0.79 (3H, s, Me24).” C-NMR (100 MHz,
CDCL) 8: 39.2 (C-1), 27.4 (C2), 79.1 (C-3),
38.7 (C4), 55.2 (C5), 18.4 (C-6), 32.7 (C-
7), 38.7 (C-8), 47.7 (C9), 37.2 (C-10),
27.4 (C-11), 121.8 (C-12), 1453 (C-13),
41.8 (C-14), 28.2 (C-15), 26.2 (C-16), 32.6
(C-17), 47.3 (C-18), 46.9 (C-19), 31.2 (C-
20), 34.8.2 (C=21), 37.2 (C22), 28.2 (C-
23), 15.6 (C-24), 15.7 (C-25), 16.9 (C-26),
26.1 (C-27), 28.5 (C28), 33.4 (C29), 23.8
(C-30), DA b#dis 5cmk [25] —3k, Mcdseh
B-F 4 i
k&Y 8: H @ H K, H-NMR (400 MHz,
CDCL) &: 5.30 (1H, s, H-12), 1.17 (3H, s,
Me-27), 1.04 (3H, s, Me-23), 1.00 (6H, t,
J=2.0 Hz, Me25, Me-26), 0.95 (3H, s, Me-
24), 0.87 (6H, d, J=6.7 Hz, Me29, Me-30),
0.72 (3H, s, Me28).” C-NMR (100 MHz,
CDCL,) 8: 22.4 (C-1), 41.7 (C2), 213.4 (C-
3), 58.4 (C4), 42.3 (C5), 41.7 (C6), 18.4
(C-7), 53.2 (C-8), 37.6 (C9), 59.6 (C-10),
35.5 (C-11), 30.6 (C-12), 39.8 (C-13), 38.4
(C-14), 32.5 (C-15), 36.1 (C-16), 30.1 (C-
1775
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17), 42.9 (C-18), 35.7 (C-19), 28.3 (C-20),
32.9 (C-21), 39.4 (C22), 7.0 (C-23), 14.8
(C-24), 18.1 (C-25), 20.4 (C26), 18.8 (C-
27), 32.2 (C-28), 35.2 (C-29), 31.9 (C-30),
PLEEEE S0k [26] —2, #E AR

a9 1Ak K, EI-MS m/z: 702
[M]*, 688, 674, 646, 604, 562, 29— 2%
FHZE CH, my#E R0, I s B RS  10 RR 7 e 1)
Bk AR E, AR (702) HEWZIL S
TG K IF H T %%, ' H-NMR (400 MHz, CDCL,) §:
1.23 (96H, m, -CH, x 48), 0.86 (6H, m,
-Me x2) ,”C-NMR (100 MHz, CDCl,) §: 32.0 (C-
3, C48), 29.8 (C-5 ~ C46), 29.5 (C4, C-
47), 22.8 (C2, C49), 14.3 (C-1, C50), #k
e A IE e

L&Y 10 [ @ 550kIR B R, EI-MS m/z:
842 [ M]*, 759, 646, 618, 507, 476, 437,
324, R —FRIIMHZE CH, BFE I, B gk
B RN R D5 BE Y TS A A RRAE, ARE i
(842) I iz L A W ] BE M IE 7~ + ki ' H-NMR
(400 MHz, CDCL) §: 1.25 (116H, m, -CH, x
58), 0.88 (6H, m, -Me x 2),"” C-NMR ( 100
MHz, CDCl;) §: 31.9 (C-3, C-58), 29.7 (C-5 ~
C-56), 29.4 (C4, C57), 22.7 (C2, C59),
14.1 (C-1, C-60), #h%E MIENTEE,

L& 11 [ @ SRR B iR, EI-MS m/z.
982 [ M ]*, 942, 688, 612, 590, 562, 452,
380, I —FRYIHHZE CH, BRI, BondiilK
A R0 RBE D5 BE 1Y BT A AR RR AR, ARE i
(982) M iZ AL & ¥ Al fig A IE £+ ke H-NMR
(400 MHz, CDClL,) §: 1.25 (136H, m, -CH, x
68), 0.88 (6H, m, -Me x 2)."” C-NMR (100
MHz, CDCly) §: 32.1 (C-3, C-68), 29.9 (C-5 ~
C-66), 29.4 (C4, C67), 22.9 (C2, C-69),
14.3 (C-1, C-70), #%E MiE-LHEe,
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HPLC JE B it il E AL - = 325 % S #A 53

B B ', mae, F o4
(1. TP EXRRFGFRTHREMA R LR E, HT M 311402; 2. HITFEHAFHER —E
BT, A At/ 310006)

TEE: BHEY sy HPLC 3k W DU 4N I 25 % AL -2 09 P 4 SRR . A BRRE A vt . sUB PR, FIEim .
BARNERN S AR, AiE 2% 50% SRR R /34T R A Waters Atlantis T3 Cpg 4354 (4.6 mm x250 mm, 5 pm) ;
VIR (A) 0.1% #EfR (B) Shymsh#H, AWM, AR 1.0 mL/min; AT 238 nm (32 F1F L) . 276
nm (FAFEEE ZAIAME) . 322 nm (SRR . FIBARRAEEA MR s IR 30 C, R S FNATES BILHFINNER
IFERMERR (r = 0.999 5) ; FHIMAERIE 98.29% ~103.5% , RSD 1. 1% ~2.0% , &€ Zrik#itfifae, &
SV, TR AR IR 250 0 T A

KGR LA 95 25%; M2 uisr; HPLC

hE4SES. R284.1 XERIREREG: A XEHS: 1001-1528(2018)08-1777-05

doi: 10. 3969/j. issn. 1001-1528. 2018. 08. 021

Simultaneous determination of five constituents in drug pair of Eucommia
ulmoides-Angelica sinensis by HPLC

PAN Ping-ping',  LUO Yao', ZHANG Jian-hua’*,  YIN Hua'"
(1. Research Laboratory for Standardization of Chinese Medicines, College of Pharmacy, Zhejiang Chinese Medical University, Hangzhou 311402, China;

2. The First Affiliated Hospital of Zhejiang Chinese Medical University, Hangzhou 310006, China)

ABSTRACT : AIM To establish an HPLC method for the simultaneous content determination of chlorogenic acid,
pinoresinol diglucoside, geniposidic acid, ferulic acid and ligustilid in Eucommia ulmoides-Angelica sinensis ( Bush-
en Huoxue Herb Couple). METHODS The analysis of 50% ethanol extract of Eucommia ulmoides-Angelica
sinensis was performed on a 30 “C Waters Atlantis T3 C,3 column (4.6 mm X250 mm, 5 wm), with the mobile
phase comprising of acetonitrile (A) and 0. 1% phosphoric acid (B) flowing at 1. 0 mL/min in a gradient elution
manner, and the detection wavelength was set at 238 nm ( geniposidic acid) , 276 nm ( pinoresinol diglucoside) ,

322 nm ( chlorogenic acid, ferulic and ligustilid). RESULTS Five constituents showed good linear relationships
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