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Chemical constituents of Helianthemum ordosicum
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Abstract: Objective To study the chemical constituents of CHCl; extract from Helianthemum ordosicum. Methods The chemical
constituents of CHCI; extract from H. ordosicum were isolated and purified by kinds of chromatography. Their structures were
identified by spectral methods. Results Twelve compounds, namely B-sitosterol (1), stigmast-4-en-3-one (2), ferulic acid butyl ester
(3), benzoic acid dibutyl ester (4), benzoic acid (5), coffee acid (6), ferulic acid (7), epicatechin (8), catechin (9), gallocatechin (10),
epigallocatechin (11), and gallocatechin-(4a, 8)-epigallocatechin (12), were obtained and identified from the CHCI; extract.
Conclusion Compounds 1—12 are isolated from this plant for the first time, of which compounds 2 and 8—12 are isolated from genus
Helianthemum Mill. for the first time.
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S8R Z W H AL Helianthemum ordosicum Y. Z.
Zhao, Z.Y. Zhu et R. Cao &~ H{t%} (Cistaceae) -
H A& Helianthemum Mill. FI¥E/NER, FIZEE 5
LR AR 2K LR A ARG LL R 0 BT e 8 5 Btk
BRI AR, S HAE R B0 =4 Wk, 7E
KHEN—E—F, ZEE BRI D, ML
TEAEREE AR S RGN DR Ty A EEMEM, 1M
HXFFF AL IR R At 49
ZREPER AR AL S5 A 3G K ZEARN S W
N AFZ2EFR HACHAT T 2 07 4 2 I,
Fe R R okt g IRl
T P A B A B A S 25 . fE
AT N, BRI R 2 0 H AR AR A

gt BEA: 2014-04-05

WEASEIANT 22 PR SR i T O RIRA RS 45
BRAEMAEYEYE. WS E TR 2 ISR
R 22 8 A TSR 2 0k HAE IR R, KERIUSIRTT
AP LLEENE, BAT s I HIME, A HA
[ BRI A7 1y 2R R AR TE . A
SIS R 22 Y H AR S By AT IR ST, R
B & i 3 vh oy 243 30 12 MeE4, 5351
BN B-A B WE (B-sitosterol, 1), stigmast-4-en-3-
one (2). BZHER ] g (ferulic acid butyl ester, 3)-
KPR TFs (benzoic acid dibutyl ester, 4). K
% (benzoic acid, 5) MIHFHE (coffee acid, 6).
B2 (ferulic acid, 7). #JLAF (epicatechin, 8).
JLA % (catechin, 9). REETJLHE (epigallo-
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catechin, 10). W1 JLA4c% (gallocatechin, 11)
MBEETILKE (o, 8- REETTILK K
[gallocatechin-(4a, 8)-epigallocatechin, 12]. H:H,
AW 1~ 12 B D T R A 8], EY)
2. 8~12 NizJEMHY P RS B
1 XE5H

Bruker AVAIVCE III—3500 4% i L4 1% 4%
(Bruker A H]); HA B EBAH A (LC—20Ap
W, SPD—20AP Kl 4%, CBM—20A T AE#);
{63k EZ0566; HH—S26S BY/Kitin (4xiziik
A ST ) RES2—2 HUfigihsk ks ( L
PIATACES S D) FEAIERER (200~300 H) F
WA OISR (5 B4 T ); Sephadex LH-20
(Pharmacia A 7)); (AR OB ARD; H
AR T A o3 b2t

SR 2 W2 H A Helianthemum ordosicum Y. Z.
Zhao, Z.Y. Zhu et R. Cao RAE T W 9 /R 2 W1, &
P S IR 2 5 e 2 2 B A BT 35 SR A N B8
SE R TR H AL 8 1N EEAR .
2 REESEH

SRR 2 W HAE AR AL 500 g, K6, MR
17« BER ZBE RIS % 5 L, (A1 2 W, RHK 4
h, R YBR[ R, A3 B S EE )
2140 g BERE SRS 12 g FIAEER ) 30 go
SR (30 g) LRERKE OIS 55, S - EkS
FEvEl, 228 EIFh 10 Nsr. Wisr 4 (80
mg) SREAEERE, DLE-NE (50 1 1) BEM,
A1 (14 mg) 12 (15 mg); s 6 (100 mg)
DLGT-I (40 @ 1) JEME, AP 3 (12 mg).
4 (8 mg) M5 (10 mg); i 7 (30 mg) LLFEE
VRS, 28 5 Sephadex LH-20 A1 {11l B 454k,
AY6 (8mg). 7 (10mg). i/ 8~9 (850 mg)
SREMCAE AR, S U7- R E, SRR S
IR 3 AR oy 2 CLFEEAIEIR, £@xE
Sephadex LH-20 F:t43% 73 B51946 54 8 (15 mg),
A I BERZE A ODS A Ail:, ZJi-7K (311 69)
Ve, 185 9(12 mg); #4933 48 Sephadex LH-20
et 5, F4 A ODS Mifhil, Z -k (30 :
70) VElE, & 10 (16 mg). 11 (14 mg) Fl
12 (20 mg)-
3 HHMETE

WEW 1. JotastRgs i (&A1), Liebermann-
Buchard & N FHTE . *C-NMR (125 MHz, CDCl;) 6:

37.3 (C-1), 31.1 (C-2), 71.8 (C-3), 41.3 (C-4), 140.8
(C-5), 121.7 (C-6), 34.0 (C-7), 50.1 (C-8), 42.2 (C-9),
36.5 (C-10), 21.1 (C-11), 39.8 (C-12), 42.4 (C-13),
56.8 (C-14), 24.3 (C-15), 28.3 (C-16), 56.1 (C-17),
19.4 (C-18), 11.9 (C-19), 36.2 (C-20), 18.8 (C-21),
34.0 (C-22), 26.1 (C-23), 45.8 (C-24), 29.2 (C-25),
19.8 (C-26), 19.1 (C-27), 23.1 (C-28), 12.0 (C-29). LA
R S SRR s, MR 1 B-
AT

teE) 2. Totekikes i (&7, Liebermann-
Buchard & M FHE. C-NMR (125 MHz, CDCl3) §:
35.7 (C-1), 33.9 (C-2), 199.7 (C-3), 123.8 (C-4), 171.8
(C-5), 33.0 (C-6), 32.1 (C-7), 35.6 (C-8), 53.8 (C-9),
38.6 (C-10), 21.0 (C-11), 39.6 (C-12), 42.4 (C-13),
55.9 (C-14), 242 (C-15), 28.2 (C-16), 56.0 (C-17),
17.4 (C-18), 11.9 (C-19), 36.1 (C-20), 18.7 (C-21),
34.0 (C-22), 26.0 (C-23), 45.8 (C-24), 29.1 (C-25),
19.0 (C-26), 19.9 (C-27), 23.1 (C-28), 12.0 (C-29). LA
RS SRR E B, M et 2 A
stigmast-4-en-3-one.

a3 Lk, "HANMR (500 MHz,
CDCls) 8: 7.04 (1H, s, H-2), 6.91 (1H, d, J = 8.0 Hz,
H-5), 7.07 (1H, d, J = 8.0 Hz, H-6), 7.60 (1H, d, J =
16.0 Hz, H-7), 6.29 (1H, d, J = 16.0 Hz, H-8), 4.18
(2H, t, J = 6.5 Hz, H-1"), 1.69 (2H, m, H-2"), 1.25 (2H,
m, H-3"), 0.88 (3H, t, J = 6.5 Hz, H-4"), 3.92 (3H,
-OCH3); "*C-NMR (125 MHz, CDCls) 8: 127.1 (C-1),
109.2 (C-2), 146.7 (C-3), 147.9 (C-4), 114.7 (C-5),
123.1 (C-6), 64.7 (C-1'), 28.8 (C-2'), 22.4 (C-3"), 14.2
(C-4"), 55.9 (-OCHa). LA E¥cdfs 5 scpkaps — s,
WS GY) 3 BT EERR T 1

WA 4: T, SRAME T BB 'H-NMR
(500 MHz, CDCls) 8: 7.71 (2H, d, J = 6.0 Hz, H-2, 6),
7.53 (1H, d, J = 6.0 Hz, H-3, 4), 430 2H, t, J = 6.5
Hz, H-1'), 1.72 (2H, m, H-2"), 1.43 (2H, m, H-3"), 0.96
(3H, t, J = 6.5 Hz, H-4"); >C-NMR (125 MHz, CDCl5)
5: 1323 (C-1, 5), 128.9 (C-2, 6), 130.3 (C-3, 4), 65.6
(C-1"), 30.1 (C-27), 19.2 (C-3"), 13.8 (C-4"). LA %
P 5 SckAoE — 85, SR EY 4 IEHIR
— T hR.

W S: Totash il (G, RIMNG N BREBE,
'H-NMR (500 MHz, CDCly) 6: 7.42 (2H, t, J = 7.5
Hz, H-3, 5), 7.54 (1H, t, J = 7.5 Hz, H-4), 7.94 (2H, d,
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J=17.5 Hz, H-2, 6); "*C-NMR (125 MHz, CDCl;) ¢
131.1 (C-1), 129.2 (C-2, 6), 128.5 (C-3, 5), 133.2
(C-4) 171.8 (C=0), Lh ¥ 5 scihdrn s,
W B 5 AR TFIR.

WA 6: i EEIRG S GAED, SIMET

BB MSO6. "TH-INMR (500 MHz, CDCL3) 6: 7.01
(lH, , H-2), 6.94 (1H, d, J = 8.0 Hz, H-5), 7.01 (1H,
d, J = 8.0 Hz, H-6), 7.45 (1H, d, J = 16.0 Hz, H-7),
6.21 (1H, d, J = 16.0 Hz, H-8); "*C-NMR (125 MHz,
CDCl3) 8: 127.3 (C-1), 109.0 (C-2), 146.1 (C-3), 147.3
(C-4), 114.1 (C-5), 123.2 (C-6). LA L-Hdi 5 CikdRiE
— M, S EA A 6 RS .

WEY 7. I EAIRG S GAED, ®4MEF
B GIO6. "TH-NMR (500 MHz, CDCls) 6: 7.21
(1H, d, J=2.0 Hz, H-2), 6.78 (1H, d, J = 8.0 Hz, H-5),
7.08 (1H, dd, J = 8.0, 2.0 Hz, H-6), 7.51 (1H, d, J =
16.0 Hz, H-7), 6.39 (1H, d, J = 16.0 Hz, H-8), 3.91
(3H, -OCH;); "C-NMR (125 MHz, CDCL) J: 127.2
(C-1), 109.4 (C-2), 146.5 (C-3), 147.7 (C-4), 114.0
(C-5), 123.5 (C-6), 56.1 (-OCH3). LA % 5 ki
B8, WA T TR .

WA 8: 3 (O BORE #4 . "H-NMR (500 MHz,
CDCly) 6: 5.98 (1H, s, H-6), 5.95 (1H, s, H-8), 7.01
(1H, s, H-2'), 6.79 (1H, d, J = 8.5 Hz, H-5"), 6.82 (1H,
d, J= 8.5 Hz, H-6"), 4.83 (1H, brs, H-2), 4.19 (1H, brs,
H-3), 2.88 (1H, dd, J = 17.0, 4.0 Hz, H-4a), 2.76 (1H,
dd, J = 17.0, 2.0 Hz, H-4b); “C-NMR (125 MHz,
CDCly) &: 78.5 (C-2), 66.1 (C-3), 27.9 (C-4), 150.0
(C-5), 95.1 (C-6), 156.6 (C-7), 94.6 (C-8), 156.2 (C-9),
98.7 (C-10), 130.9 (C-1"), 113.9 (C-2'), 144.5 (C-3"),
144.4 (C-4'), 114.6 (C-5'), 118.1 (C-6"). LA %3
ki B, MRS 8 WL,

AT 9: T (A JEEIR [ 44 . "TH-NMR (500 MHz,
CDCl;) 6: 5.97 (1H, d, J = 1.5 Hz, H-6), 5.89 (1H, d,
J=1.5Hz, H-8), 6.87 (1H, d, J = 1.5 Hz, H-2"), 6.79
(1H, d, J = 8.0 Hz, H-5"), 6.75 (1H, dd, J = 8.0, 1.5
Hz, H-6'), 4.60 (1H, d, J = 7.5 Hz, H-2), 4.01 (1H, dd,
J=8.0, 7.5 Hz, H-3), 2.87 (1H, dd, J = 16.5, 5.0 Hz,
H-4a), 2.55 (1H, dd, J = 16.5, 8.0 Hz, H-4b);
BC.NMR (125 MHz, CDCly) J: 80.6 (C-2), 66.6
(C-3), 26.3 (C-4), 154.7 (C-5), 94.2 (C-6), 155.6
(C-7), 93.4 (C-8), 155.4 (C-9), 98.7 (C-10), 130.0
(C-17), 113.1 (C-2'), 144.1 (C-3"), 144.0 (C-4"), 113.9

(C-5"), 117.9.(C-6'). L R4l 5 ik,

M e E 9 LA E

WA 10: FHHEBIRE 7. 'H-NMR (CDCl,,
500 MHz) J: 5.98 (1H, s, H-6), 5.91 (1H, s, H-8), 6.45
(2H, s, H-2', 6'), 4.60 (1H, brs, H-2), 4.15 (1H, brs,
H-3), 2.86 (1H, dd, J = 16.0, 4.0 Hz, H-4a), 2.58 (1H,
dd, J = 16.0, 2.0 Hz, H-4b); "“C-NMR (125 MHz,
CDCls) 6: 78.4 (C-2), 66.2 (C-3), 27.8 (C-4), 155.4
(C-5), 952 (C-6), 156.5 (C-7), 94.7 (C-8), 155.9
(C-9), 99.6 (C-10), 130.2 (C-1"), 105.8 (C-2', 6"),

145.3 (C-3',5"), 132.2 (C-4"), VL - ¥¥s 5 SCikdkig —
FUOE R A 10 R B 1L .

1&’5\% 11: O BORE A, "TH-.NMR (500
MHz, CDCl;) 8: 5.96 (1H, s, H-6), 5.91 (1H, s, H-8),
6.57 (2H, s, H-2', 6'), 4.63 (1H, d, J = 7.0 Hz, H-2),
4.03 (1H, dd, J = 8.0, 7.0 Hz, H-3), 2.85 (1H, dd, J =
16.0, 4.5 Hz, H-4a), 2.54 (1H, dd, J = 16.0, 8.0 Hz,
H-4b); “C-NMR (125 MHz, CDCl;) d: 81.4 (C-2),
67.4 (C-3), 26.6 (C-4), 155.5 (C-5), 95.1 (C-6), 156.6
(C-7), 94.3 (C-8), 156.0 (C-9), 99.5 (C-10), 130.2
(C-1"), 105.9 (C-2', 6"), 145.5 (C-3', 5"), 132.6 (C-4").
L E %t b scikaion — 5O, et a1
HNEETILEE,

WA 12: HEORSRE A, "HNMR (500
MHz, CDCls) 8: 5.95 (1H, s, H-6), 5.90 (1H, s, H-8),
6.07 (1H, s, H-6"), 6.59 (2H, s, H-2, 6"), 6.61 (2H, s,
H-2"", 6", 4.43 (1H, d, J = 8.0 Hz, H-2), 4.52 (1H,
dd, J = 8.0, 7.0 Hz, H-3), 4.67 (1H, d, J = 7.0 Hz,
H-4), 4.87 (1H, brs, H-2"), 4.21 (1H, brs, H-3"), 2.91
(1H, d, J = 16.0, 4.0 Hz, H-4a), 2.80 (1H, dd, J = 16.0,
2.0 Hz, H-4b); “C-NMR (125 MHz, CDCls) J: 83.0
(C-2), 72.1 (C-3), 37.6 (C-4), 156.2 (C-5), 95.8 (C-6),
156.0 (C-7), 97.1 (C-8), 157.5 (C-9), 106.1 (C-10),
131.3 (C-17), 108.1 (C-2', 6'), 145.7 (C-3', 5'), 133.3
(C-4"), 79.1 (C-2"), 66.1 (C-3"), 30.1 (C-4"), 154.6
(C-5"),97.3 (C-6"), 155.2 (C-7"), 107.8 (C-8"), 154.3
(C-9"), 99.0 (C-10"), 131.5 (C-1""), 106.1 (C-2"",
6'"), 146.2 (C-3"", 5", 132.5 (C-4""). UL - ¥di 53¢
kgRE — U, M etk A 12 MR T LR
F-(4o, 8)- KK ETILAEE
R
[11 . P EEpL R WAsEEYy M) b

BleE R AL, 1992.



2610 ¢ ¢ &% Chinese Traditional and Herbal Drugs 3£ 45 % 25 18 ] 2014 £ 9 A

(2]

(9]

[10]

Ty, FERE, 25, % BWIEmEY - 01t FH (0], T PYHEY, 2008, 28(6): 851-855.

SAEH H BV ABAPIEHE 7). hEVE, 2005, [11] WO, W & X dR, S SRE Rk BRI
25(2): 262-267. R4 PR S B AR (3], REITYE K = 4R
Bz —, W H, KRETC. CFHAERE B )] MY FARBLEAR, 2007, 27(1): 32-34.

Ir AR, 2000, 38(3): 294-296. [12] FHME, BETE, mrRS, 45 HM L HA R RS
FOMW, AR, DER, % EORIERIES N RLAG 27 W WET [0 RO 5 IF R, 2014,
SR I BT ST (7). PEAEREYIZER, 1997, 17(4): 26(1): 33-37.

528-532. [13] Samejo M Q, Memona S, Bhanger M 1, ef al. Isolation
ATREA,. WSR2 H e AL 355 78 s (1], W& and characterization of steroids from Calligonum
WO, 2000, 6(4): 52-59. polygonoides [J]. J Pharm Res, 2013, 6(3): 346-349.
T, BB, FilgR, 5 WUEm: Sk HIRRR [14] H &, MEH, BRIERT, 55 BAER T A ai s
SRR KERMIEFLR T (0], sl Rk AR SE [J]. 25%5#4R, 2000, 35(1): 29-33.

FHERL, 1999, 30(1): 91-95. [15] k¥, B F, 9ol 55 W HA i
ABR, BT, WA, S WSR2 RN (. KRG 5 IF K, 2014, 26(1): 47-49.

TR R M IFST [T]. REHIE RS 24 HAREL2 [16] Foo L Y, Lua Y, Molanb A L, et al. The phenols and
JiZ, 2003, 3(3): 20-23. prodelphinidins  of  white clover flowers [J].
2B ok, RIE B M AR H AR S B R AR ST Phytochemistry, 2000, 54(3): 539-548.

P [J]. WS R R 24, 2001, 22(3): [17] Hussein G, Nakamura N, Meselhy M R, et al. Phenolics
66-69. from Maytenus senegalensis [J]. Phytochemistry, 1999,
XIRE, mild g, B9 Bemiammi4E. e 50(10): 689-694.

R\ GRRIAN N H A S5 DY Fh AR BEARLE AR I R I AR A7 [18] Shen Y X, Teng H L, Yang G Z, et al. A new chromone
XM [J]. WS d Al R 274, 2001, 22(3): 66-69. derivative from Berchemia lineate [J]. Acta Pharm Sin,
M, xR SRR MR HAE SR AR £ dUfR 2010, 45(9): 1139-1143.





