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ABSTRACT . AIM To study the chemical constituents from Karelinia caspia (Pall. ) Less. METHODS The
ethyl acetate extract of K. caspia was isolated and pruified by silica, Sephadex LH-20 and reverse-phase RP-18
column. Then the structures of obatined compounds were identified by spectral data. RESULTS Twelve com-
pounds were isolated and identified as stigmasterol 3-0-B-D-glucopyranoside (1), taraxasterol acetate (2), cy-
clomusalenone (3), ¢-taraxasterol (4), taraxast-20-ene-33, 30-diol (5), stigmasterol (6), quercetin (7),
spinacetin (8), tamarixetin (9), apigenin (10), 4B-acetoxy-3B-angeloyloxy-7, 11-dehydroeudesman-8-one
(11), 3pB-angeloyloxy4a, 11-dihdroxy-6, 7-dehydroeudesman-8-one (12). CONCLUSION All the com-
pounds are isolated from this plant for the first time.
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PRAD T AH ISR 25 o
1 UES5H#

Bruker AM-400, 500 MHz D) & Avance
600 MHzA% % S R4 (TMS JyA45) ; N-1100 fighs
BRAL (HARRHEAS Ao FE A 3 H RE R
(200 ~300 H) . w2 A5 Gl M (F BT
AIRAF) s Sephadex LH-20 i (25 ~100 um, Fii
Mt Pharmacia /A #] ) ; RP-18 [ AHEERR (40 ~60 pum,
H % Daiso /A H) ; CHP 20P MCI #itflg ( H 4 =35
oul) o Ak, AL B, LR TR, WS
ViIh Tk g, @z im0 BaF S 10%
H,S0, M LM o

AL BT 2011 4F2R T ERE, S
VT E =R RAEE, A (55
2011HHC) fACTARSER =,
2 RBENEHE

Bedese 2, Wi+, Mg (6.7 kg), 95%
CBERIRAREL 3 R, B 20 L (2 h), GIFHH
W, WHERATRHREZ 1.5 kg, PUKIRE, Al
it ., LMROWR. IE T A2 H 3 IR, B IF AU,
BENAMEE . CPROER. IE T BERKERAL, Hr,
LR CTRIRALZY 130 g, pEAERCAEAFE (12 em x
120 em, 200 ~300 H, &{5: HE£L100: 1—1:1),
TLC B 57, 4% 8 N4 Fr. A ~H, Fr. B
(6.9 g) R MCIAE (HEE: 7K, 10:90—100:0)
43ES, 185204 Bl ~ B3, Bl £ Sephadex LH-20 %
JAE (4 W EE) Al AH RP-18 4 (H EE : UK,
10: 90—100 : 0) 4ifk, H2{E5Y 2 (40 mg)
4 (22 mg); B2 £t Sephadex LH-20 #EREAE (4l
) FRERCHE (S5 Wi, 20: 1-55:1) 4
5, B3kEY 5 (130 mg); B3 %4 Sephadex LH-
20 BEMCHE (ZEHIEE) FIfCORH RP-18 41 (HIEE ¢ 7K,
10:90—100 : 0) #fifk, HEEH 3 (50 mg)
16 (110 mg), Fr. C (18 g) % Sephadex LH-20
BERCAE (AW EE) WS, fR MCLAE (H
g s K, 10 2 90100 : 0) ZrBj5, 4524 45
Cl1 ~C5, C1 £ Sephadex LH-20 %EBeAE (4l FHEE)
IrEs, REMEEY T (30 mg) AI10 (18 mg); C2
2R AH RP-18 41 (HEE - 7K, 10:90—100:0) 4l
b, HEMLEY8 (Tmg) A9 (20 mg); C3 &
AHRP-18 A (HIMEE = /K, 10 : 90—100 : 0) #lifk,
BEMEAYI 11 (9 mg) F12 (3 mg); C5 UL
Sephadex LH-20 % fiett: (i i) zlifk, 15301k
A1 (100 mg)

3 FMETE

bW 1. @8 K H-NMR (400 MHz,
C,D;N) &6: 5.31 (1H, brs, H6), 5.19 (1H,
dd, J =15.2, 8.5 Hz, H-23), 5.05 (1H, dd,
J=15.5,9.0 Hz, H22), 5.02 (1H, d, J =7.6
Hz, H-1'), 4.05 (1H, m, H3), 1.08 (3H,
d, J =7.0 Hz, H21), 0.92 (3H, s, H-19),
0.90 (6H, d, J =6.5 Hz, H-26, 27), 0.87
(3H, t, J =7.0 Hz, H29), 0.66 (3H, s, H-
18) ,"C-NMR (100 MHz, C,D;,N) §: 141.0 (C-
5), 139.0 (C22), 129.6 (C-23), 122.0 (C-
6), 102.6 (C-1'), 78.6 (C-3'), 78.5 (C3),
78.2 (C5"), 75.3 (C2"), 71.7 (C4'), 62.9
(C-6"), 56.9 (C-14), 56.2 (C-17), 51.6 (C-
24), 50.5 (C9), 42.6 (C-13), 40.6 (C-20),
39.7 (C-12), 39.4 (C4), 37.6 (C-1), 37.1
(C-10), 32.4 (C-7), 32.2 (C=25), 30.2 (C-
8), 30.0 (C-2), 29.4 (C-16), 25.6 (C-28),
24.4 (C-15), 21.5 (C-11), 21.3 (C=26), 19.6
(C-27), 19.4 (C-19), 19.2 (C-21), 12.3 (C-
29), 12.1 (C-18), DL %4l 53cmk [8] —3,
WU RE Ry A7 -1 8 B 3-0-B-D-F % W IR s T

k&9 2. A K H-NMR (400 MHz,
CDCl,) &: 4.60 (2H, m, H30), 4.48 (1H,
dd, J =10.0, 6.6 Hz, H-3), 2.04 (3H, s,
COCH,), 1.02 (3H, s, H-26), 1.00 (3H, d,
J=6.4 Hz, H29), 0.92 (3H, s, H24), 0.86
(3H, s, H27), 0.84 (3H, s, H-25), 0.84
(3H, s, H28), 0.83 (3H, s, H-23).”C-NMR
(100 MHz, CDCl,) &: 171.1 (C =0), 154.6
(C-20), 107.1 (C-30), 81.0 (C-3), 55.4 (C-
5), 50.3 (C9), 48.6 (C-18), 42.0 (C-14),
40.9 (C-8), 39.4 (C-22), 39.2 (C-16), 38.9
(C-13), 38.4 (C-1), 38.3 (C-19), 37.7 (C-
4), 37.0 (C-10), 34.5 (C-17), 34.0 (C-7),
27.9 (C-23), 26.6 (C-15), 26.1 (C-28), 25.6
(C-12), 25.5 (C=21), 23.6 (C2), 21.5 (C-
11), 21.3 (C2"), 19.5 (C29), 18.2 (C6),
16.5 (C24), 16.3 (C26), 15.9 (C=25), 14.7
(C27), VA FEARSSCHR [9] —3, S il
N S PR PR T

fE& % 3. B @K K H-NMR (400 MHz,
CDCL) 8: 4.66 (2H, brs, H27), 2.41 (2H,
dd, J =10.5, 4.5 Hz, H2), 2.22 (1H, m,
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H4), 0.99 (3H, s, H-18), 0.89 (3H, s, H-
30), 0.86 (3H, d, J =6.5 Hz, H21), 0.60
(1H, d, J=4.0 Hz, H-19), 0.38 (1H, d, J =
4.0 Hz, H-19),” C-NMR (100 MHz, CDCL) §:
213.9 (C-3), 150.6 (C-25), 109.8 (C-27),
52.6 (C-17), 50.4 (C4), 49.2 (C-14), 47.5
(C-5), 46.5 (C8), 45.7 (C-13), 42.0 (C-
24), 41.4 (C2), 36.4 (C=20), 35.8 (C-15),
34.3 (C22), 33.3 (C-1), 33.2 (C-12), 31.8
(C-23), 29.7 (C-10), 28.5 (C-19) 27.6 (C-
16), 27.4 (C-11), 26.3 (C6), 25.6 (C-7),
25.4 (C9), 20.6 (C-30), 19.6 (C=26), 19.0
(C29), 18.7 (C-18), 18.3 (C=21), 11.2 (C-
28), DL EEIES3CER [10] —3, 8UEE R oy-
clomusalenone

fE& % 4. B @K K H-NMR (400 MHz,
CDCL,) &: 5.26 (1H, d, H21), 4.49 (1H,
m, H-3), 2.05 (3H, s, CH,CO00), 1.64 (3H,
s, H-30), 1.04 (3H, s, H26), 1.01 (3H, s,
H-29), 0.92 (3H, s, H27), 0.87 (3H, s, H-
25), 0.85 (3H, s, H23), 0.84 (3H, s, H-
24), 0.73 (3H, s, H-28)."” C-NMR (150 MHz,
CDCL,) §: 171.3 ( COCH,), 140.1 ( C=20),
119.1 (C-21), 81.1 (C3), 55.6 (C-5), 50.5
(C9), 48.8 (C-18), 42.5 (C-14), 42.3 (C-
22), 41.2 (C-8), 39.4 (C-13), 38.6 (C-1),
37.8 (C4), 37.2 (C-10), 36.9 (C-16), 36.5
(C-19), 34.5 (C-17), 34.3 (C-7), 28.1 (C-
23), 27.8 (C-12), 27.2 (C-15), 23.9 (C-=2),
22.5 (C-29), 21.9 (C-30), 21.8 (C-11), 21.6
(COCH,), 18.4 (C-6), 17.9 (C-28), 16.7 (C-
24), 16.6 (C25), 16.2 (C26), 14.7 (C27),
PLEEdR S3CHk [11] —3, SEE R o-ili A%
W

k&Y 5. ik Y. H-NMR (500 MHz,
CDCL) &: 5.59 (1H, dd, J=6.6, 1.8 Hz, H-
21), 4.12 (1H, d, J=12.3 Hz, H-30a), 4.01
(1H, d, J=12.3 Hz, H-308), 3.20 (1H, dd,
J=11.2, 4.9 Hz, H3), 2.04 (1H, d, J=7.2
Hz, H-19), 1.88 (2H, m, H22), 1.73 (1H,
m, H-1), 1.68 (1H, m, H-15a), 1.62 (1H,
m, H-128), 1.59 ( IH, m, H-11B), 1.55
(2H, m, H2), 1.55 (1H, m, H-13), 1.54
(2H, m, H-6), 1.54 (2H, m, H-16), 1.36
1064

(1H, dd, J=11.2, 4.7 Hz, H9), 1.36 (2H,
m, H7), 1.27 (1H, m, H-1la), 1.25 (1H,
m, H-18), 1.11 (1H, m, H-158), 1.05 (3H,
s, H26), 1.02 (3H, d, J =6.4 Hz, H-29),
0.96 (3H, s, H24), 0.95 (3H, s, H-27),
0.92 (1H, m, H-12a), 0.91 (1H, m, H-la),
0.85 (3H, s, H25), 0.76 (3H, s, H-28),
0.76 (1H, m, H-5), 0.75 (3H, s, H23).,"”C-
NMR ( 125 MHz, CDCl,) §: 143.8 ( C=20),
120.7 (C-21), 79.0 (C-3), 65.5 (C-30), 55.4
(C-5), 50.5 (C9), 48.6 (C-18), 42.4 (C-
14), 41.8 (C22), 41.2 (C8), 39.3 (C-13),
38.9 (C4), 38.8 (C-1), 37.2 (C-10), 36.7
(C-16), 34.6 (C-17), 34.3 (C-7), 32.2 (C-
19), 27.8 (C24), 27.6 (C-=2), 27.4 (C-15),
27.0 (C-12), 22.6 (C29), 21.6 (C-11), 18.4
(C-6), 17.7 (C28), 16.3 (C-25), 16.0 (C-
26), 15.5 (C23), 14.8 (C27), Uk bHIRE X
wk [12] —2, W& N taraxast-20-ene-33, 30-
diol ,

&Y 6. KR C-NMR (100 MHz,
CDCl,) &: 140.7 (C-5), 138.3 (C-22), 129.2
(C-23), 121.6 (C6), 71.5 (C3), 56.9 (C-
14), 56.2 (C-17), 51.5 (C24), 50.2 (C9),
42.4 (C4), 42.4 (C-13), 40.6 (C-20), 39.7
(C-12), 37.5 (C-1), 37.0 (C-10), 32.2 (C-
8), 32.1 (C-7), 32.0 (C=25), 31.7 (C=2),
28.9 (C-16), 25.3 (C-28), 24.4 (C-15), 21.3
(C-11), 21.3 (C26), 21.0 (C21), 19.3 (C-
19), 18.9 (C-27), 12.3 (C29), 12.0 (C-18),
PLEBEE S SCEk [13] —2, S eE b T EE.

fE& W) 7. ¥ @K K H-NMR (500 MHz,
DMSO-d, ) &: 12.48 (1H, s, 5-OH), 7.65
(IH, d, J =2.0 Hz, H2'), 7.52 (1H, dd,
J=7.8, 2.0 Hz, H6'), 6.87 (2H, d, J =8.5
Hz, H-5'), 6.40 (1H, d, J =1.8 Hz, H-8),
6.17 (1H, d, J =1.8 Hz, H-6) ., C-NMR (125
MHz, DMSO-d,) §: 178.5 (C4), 166.6 (C-7),
163.4 (C5), 158.9 (C9), 150.4 (C-3"),
149.5 (C2), 147.7 (C4"), 138.4 (C3),
124.7 (C-1"), 122.7 (C6'), 118.3 (C2"),
117.8 (C-5"), 105.7 (C-10), 100.9 (C-6),
96.1 (C-8), VA L& 5 3cmk [14] —3%, #%
TE A 2
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k& ¥ 8. # A K. H-NMR (600 MHz,
DMSO-d, ) &: 12.47 ( 1H, s, 5-OH), 7.73
(I1H, d, J =2.0 Hz, H2'), 7.67 (1H, dd,
J =8.0, 2.0 Hz, H6"), 6.93 (1H, d, J =8.0
Hz, H-5'), 6.47 (1H, s, H-8), 3.82 (3H, s,
6-OCH, ), 3.74 (3H, s, 3'-OCH,)."” C-NMR
(100 MHz, DMSO-d,) §: 176.1 (C4), 157.3
(C-7), 151.7 (C5), 151.4 (C2), 148.8 (C-
9), 147.4 (C4'), 146.8 (C-3"), 135.5 (C-
3), 130.9 (C-6), 121.6 (C-1"), 122.0 (C-
6'), 115.5 (C-5"), 111.7 (C=2"), 103.4 (C-
10), 93.9 (C-8), 60.1 (6-OCH,), 55.8 (3'-
OCH,) ., DA L##ls 53k [15] —3%, #ifiah
4', 3,5, 7-PURRIL-37, 6- " HI S ILHE

k&9 9. # K, H-NMR (600 MHz,
DMSO-d, ) &: 12.47 (1H, s, 5-OH), 7.74
(I1H, d, J =2.0 Hz, H2'), 7.67 (1H, dd,
J =7.8, 2.0 Hz, H6"), 6.96 (1H, d, J =8.0
Hz, H-5'), 6.47 (1H, d, J =2.0 Hz, H-8),
6.19 (1H, d, J =2.0 Hz, H-6), 3.82 (3H, s,
4'-0CH,; ) ., C-NMR ( 150 MHz, DMSO-d,) §:
176.0 ( C4), 164.1 (C-7), 160.8 (C9),
156.3 (C-5), 148.9 (C4'), 147.5 (C=2),
146.8 ( C3"), 136.0 (C3), 122.1 (C-6"),
121.8 (C-1"), 115.7 (C=2"), 111.7 (C5"),
103.2 (C-10), 98.4 (C-6), 93.8 (C-8), 55.9
(4'-0CH;) ., DI E¥RS3CHk [16] —F, #de
oK

e 10, w@gr i, ' H-NMR (600 Hz, DM-
SO-d,) &: 12.97 (1H, s, 5-OH), 7.92 (2H,
d, J=9.0 Hz, H2', 6'), 6.92 (2H, d, J=9.0
Hz, H3', 5'), 6.78 ( 1H, s, H-3), 6.48
(1H, d, J=1.8 Hz, H8), 6.19 (1H, d, J =
1.8 Hz, H-6) ,”C-NMR (150 MHz, DMSO-d,) §:
181.8 (C4), 164.4 (C2), 163.8 (C-7),
161.5 (C9), 161.3 (C4'), 157.4 (C5),
128.6 (C=2', 6'), 121.2 (C-1"), 116.1 (C-3’,
5"y, 103.7 (C-10), 102.9 (C-3), 99.0 (C-6),
94.1 (C8), KA L& S5 3cmk [17] —3%, #%
EHITRER

L& % 11. {4k K.'H-NMR (600 Hz,
CDCL) &: 6.05 (1H, qd, J=7.2, 1.5 Hz, H-
3'), 5.93 (1H, dd, J =11.4, 5.1 Hz, H3),
3.16 (1H, dd, J =13.2, 4.4 Hz, H-5), 2.65

(1H, dd, J=15.4, 4.1 Hz, H6a), 2.27 (1H,
m, H6B), 2.20 (1H, d, J=14.9 Hz, H9a),
2.26 (1H, d, J=14.9 Hz, H9B), 1.96 (3H,
d, J=1.5 Hz, H-12), 1.96 (3H, dq, J=7.2,
1.5 Hz, H4'), 1.89 (3H, dq, J=1.5, 1.5 Hz,
HS5'), 1.94 (3H, s, 4-COCH,), 1.77 (3H, d,
J=1.1 Hz, H-13), 1.38 (3H, s, H-15), 0.95
(3H, s, H-14) ,"C-NMR (150 MHz, CDCl,) §:
202.3 (C-8), 170.7 (COCH;), 167.2 (C-1"),
144.7 (C-11), 138.3 (C3'), 130.2 (C7),
128.1 (C-2"), 87.6 (C4), 73.9 (C-3), 60.1
(C9), 44.8 (C5), 37.7 (C-1), 37.2 (C-10),
26.1 (C2) 25.8 (C6), 22.7 (COCH,), 22.6
(C-13), 23.6 (C-12), 20.9 (C5"), 19.6 (C-
14), 16.9 (C-15), 16.0 (C4"). L I"Hde 5 ik
[18] —3, MY N 4B-acetoxy-3B-angeloyloxy-7,
11-dehydroeudesman-8-one

L& ¥ 12: [ 4k K H-NMR (500 Hz,
CDCL,) 8: 7.06 (1H, d, J =2.0 Hz, HG),
6.16 (1H, qd, J =7.2, 1.5 Hz, H3'"), 4.86
(1H, dd, J=11.4, 4.9 Hz, H3), 2.58 (1H,
d, ] =2.0 Hz, H-5), 2.27 (1H, d, J =15.8
Hz, H9a), 2.32 (1H, d, J=15.8 Hz, H9B),
1.98 (3H, dq, J =7.2, 1.5 Hz, H4'), 1.89
(3H, dq, J=1.5, 1.5 Hz, H-5"), 1.42 (3H,
s, H-12), 1.45 (3H, s, H-13), 1.24 (3H, s,
H-15), 0.98 (3H, s, H-14).” C-NMR ( 100
MHz, CDCL) &: 200.8 (C-8), 168.4 (C-1'),
144.4 (CT), 141.8 (C6), 139.5 (C3'),
127.4 (C2'), 80.9 (C3), 73.3 (C4), 71.9
(C-11), 57.3 (C9), 54.0 (C-5), 38.9 (C-
10), 36.9 (C-1), 29.1 (C-12), 28.8 (C-13),
25.3 (C-2), 20.6 (C5"), 19.5 (C-15), 18.0
(C-14), 16.0 (C4"), LA EHdES3CHk [18] —
B, W% A 3B-angeloyloxy4a, 11-dihdroxy-6,

7-dehydroeudesman-8-one ,
S Z Lk

(1] A & SEMEYEIM]. dest: Begmibst, 1979: 54.
(2] e, &/hEr, Cait. s 12 My b il
FERILERR A M EEERO R LT]. P EEE, 2013, 32
(11): 9497.
(3] B &, LB ARG KBRS mr s [T ].
PEALRE A, 2004, 24(3) . 510-515.
[4] WA, EXRB. B8 R R0 SR SHE R RN
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Simultaneous determination of four constituents in three extracts of Geranium
strictipes by HPLC

XIE Miao,  YANG Lin, YANG Xiao-zhen, = ZHOU Ping, LAN Hai"
(Dali University, Dali 671000, China)

ABSTRACT: AIM To establish an HPLC method for the simultaneous determination of the contents of gallic

acid, methyl gallate, catechin and ellagic acid in ethyl acetate, n-butanol and water extracts of Geranium strictipes
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