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Study on Chemical Constituents of the Ancient Ephedra Species Found in Yanghai Xinjiang

MA Qing—yun et al ( Institute of Tropical Bioscience and Biotechnology Chinese Academy of Tropical Agriculture Sciences Haikou Hain—
an 571101)

Abstract  Objective To investigate chemical constituents of the ancient Ephedra species. Method The chemical constituents were extrac—
ted from the ancient Ephedra species by ethanol reflux method further separated by column chromatography and their structures were elucida—
ted by spectral data analyses. Result Eight compounds were isolated from the ethanol extract of Ephedra sp. and identified as kaempferol-3—
O-a-L-ramnopyranoside ( 1)  quercetin-3-O-3-L+hamnopyranoside (2) kaempferol-3-0-a-L+amnopyranosyl-4"-0-E— ( 4-hyd-roxy) -cin—
namoyl (3) ciwujiatone (4) tetradecanoyl-cholest-5en3B-ol (5) B-sitosterol (6) octacosanol (7) and hexacosanoic acid (8). Con—
clusion  Flavonoids in the ancient Ephedra species could stably preserved and indicated some level of phytochemical fidelity.

Key words Ephedra species; Ephedraceae; Chemical constituents

( HERBA EPHEDRAE) ( Ephedraceae) ; (200 ~300 ) GF,,
( Ephedra sinica Stapf) . ( Ephedra inter— ; Sephadex LH20 Pharmacia o
media Schrenk et C. A. Mey.) ( Ephedra equisetina 1.1.3 0 0
Bge. ) ¢ » “ 1.2
7, 1.2.1 . 700.00 g
( Ephedra species) 70 17 95% 3 3h
( E. sinica) . ( E. equisetina) ( E. inter— 56 ¢ ( -
media) * . =2:1 V/V) 4 cFr (2 g) JFr,( 8 g) \Fr,
P . (58 Fr(30g. Fr(8g) ( -
M =51 V/V) 2 Fr, ,(3.5g Fr,,(3
2 500 g Frn,(3.5¢) ( - =
. 6:1 5:1 V/V) 5(6 mg) . 7( 8 mg) 8
(10 mg) ; Fr, ,( 3 g) ( - =5:1
. V/V) 4(7 mg) 6(20 mg) , Fry(5 g)
1 ( - =9:1 V/V) Sephadex
1.1 LH-20( - =1:1 V/V) 1
1.1.1 . (8 mg) . 2(11 mg) 3(5 mg)
2
( Ephedra sinica Stapf) ( ZMH-2008-01) 2.1
8 1
. 3-0-w1l- ; 2 3-0p-1-
1.1.2 o Autospec-3000 VG ; : 3 30~ 4"~
Bruker AM<400  DRX-500 Bruker (4- ) - ; 4 ; 5
S5- 3B- ; 6 B- ; 7
(ITBB110301) : 8 R
(1978 -)
E-mail: maqy1024@ 163. com. * 3 ). (2 ). (2 )

E-mail: ( 1 ) .
zhaoyx1011@ 163. com, .
20120149 2.2 I: Gy



7090

2012

H,, 0,; FABMS m/z: 432 M-H ~ 'H-NMR ( CD,0D 500
MHz) §:7.77(2H d J=8.5 Hz H2" 6") 6.94(2H d J=8.5
Hz H3" 59 6.37(1H d J=1.7 Hz H6) 6.20(1H d J =
1.7 Hz H8) 5.37(1H s H4"); "CNMR( CD,0D 125 MHz)
5:179.6( C4) 166.0( C) 163.2( C5) 161.6( C47) 159.3
(C2) 158.6(CY9) 136.2(C3) 131.9(C2" 69 122.6( C-
1) 116.5(C3" 5 105.9(C40) 103.5(C4") 99.9( C-6)
94.8( C8) 73.2(C4") 72.1(C3" 72.1(C2") 7L.9(C-
5" 17.7(C-6" . ’ 3-
O-o-1-

2: C, H,,0,,; FAB-MS
m/z 447 M-H -~ '"H-NMR( CD,0OD 400 MHz) :7.82( 1H
dd J=7.9 2.0 Hz H6") 7.69(1H d J=2.0 Hz H2") 7.57
(1H d J= 7.9 Hz H5") 6.83(1H d J=1.8 Hz H8) 6.80
(1H d J=1.8 Hz H6) 6.35(1H d J=7.8 Hz H4") 0.96
(3H d J=5.2 Hz CH,) ;" CNMR( CD,0D 100 MHz) &:
179. 6( C4) 165.9( C9) 163.2(C=2) 159.3(CH) 158.5( C-
5) 149.8(C37) 146.4( C4") 136.2(C3) 122.9(C4")
122.8(C-67) 118.9(C2") 116.9(C5") 105.9( C40) 103.5
(C4") 99.8(C-6) 94.7(C8) 79.5(C3" 73.2(CS5"
72.1( C2") 71.9(C4") 17.6(C6" . !

3081~

3: C,,H,0,,; FAB-MS
m/z:577 M-H ~ "H-NMR(CD,0D 500 MHz) &:7.56( 1H d
J=16.0 Hz HF") 7.74 7.52( each 2H d J =8.5 Hz H2’
62" 6" 7.01 6.83(each 2H d J=8.5 Hz H3" 5" 3"
5") 6.30(1H d J=15.8 Hz H8") 6.38(1H d J= 1.6 Hz
H6) 6.21(1H d J= 1.6 Hz H8) 5.64(1H s H4") ;" C-
NMR( CD,0D 125 MHz) §: 179.5( C<4) 168.7( C9H") 166.0
(C2) 163.3(C4") 161.8(CH) 161.3(C4") 159.5( CH)
158.6( C-5) 146.7(C4™ 135.2(C3) 132.0 131.3( C2’
62" 6" 127.2(CA™) 122.6(C4") 116.8 116.7(C3" 5°
3" 5" 115.2( C-8") 106.0( C40) 102.1(C4") 99.9( C-
6) 94.8(C8) 74.7(C4" 71.8(C3") 70.1(C2") 69.7
(C5") 17.7(C-6" s

3-0-01- 4" FE{4- ) - .

4: C,, H,,0,; FAB-MS
m/z:433 M-H ~ "HNMR( CD,0D 500 MHz) §:7.39(2H s
H2 6) 6.72(2H s H2° 6°) 4.64(1H d J=8.1 Hz HT")
4.23(1H m H-8) 4.20(2H m H9) 3.92 3.85( each 6H s
353°5-0CH,)3.67(2H m H9") 2.63(1H m H8");"C-
NMR( CD,0D 125 MHz) §:200.3( C7) 149.2(C3 5) 149.1
(C3° 57 142.6(C4) 136.2(C4") 132.9(C4") 128.6( C-
1) 107.6(C2 6) 105.1(C2" 6°) 85.4(CH") 71.5(CY)
61.3(C9") 56.9 56.7(3 5 3 5°-0OCH3) 55.1(C8") 50.1
(C8) . ’ .

5: C, H,0, FAB-MS
m/z.595 M-H ~ '"H NMR(500 MHz CDCl,) 3:5.36( 1H s

H6) 4.05(1H m H3) 1.01(3H s H49) 0.92(3H d J=
6.5 Hz H21) 0.88(3H d J=6.7 Hz H26) 0.83(3H s H-
18) 0.82(3H d J=4.2 Hz H27);"” C NMR( 125 MHz
CDCL,) 8:173.2(C47) 139.5(C5) 122.5(C-6) 73.6(C3)
56.6( CA7) 55.9(CH4) 49.9(CH) 45.7(C24) 42.2(C-
13) 39.7(CH2) 38.1(C~4) 37.5(CH) 37.5(CH5) 36.6
(CH0) 36.1(C20) 34.7(C=22) 33.9(CF) 31.9(C=23)
31.9(C8) 29.3(C25) 28.5(C46) 28.2(C2) 21.0(C-
11) 19.8 19.3 19.0 18.8( C49 21 26 27) 11.7(CH8)

14.0( C447) . 0 S5- -
3B- o
6: ( ) 10% -
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- N - N - 3
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7 C,xHy; O EI-MS

m/z410 M * "H NMR(500 MHz CDCL,) :3.70(2H s H-
1) 1.16 -1.32(52H m H327) 0.78(3H t J=7.0 Hz H-
28) . ! .

8: C, Hy, 0, EI-MS
m/z:396 M * '"H NMR(500 MHz CDCL,) $:2.22(2H t J =
7.5 Hz H2) 1.54(2H m H3) 1.18(44H m H425) 0.78

(3H t J=7.2 Hz H26) . - . -
. - 3 R,
3
. ( N )
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60 min
2.1 1 R
(20 g/kg) o 90 min
N (20 g/kg)
43% 37% 19% (20 g/kg) o
(P<0.01) ¢ .
1 (xxs n=10) 2.3
/ glkg VAL 20
- 25.7 £5.10 - min N
0.2 10.7 £3.06** 58 .
20.0 14.7 £3.27 43 34 34 .
10.0 16.3 £6.04** 37
5.0 20.8 +4.26" 19 A
* P<0.05 % *P<0.01, ° LDy
22 8.50 ml/kg 95% 7.20 ~10. 00 ml/kg.
2 (x5 n=10)
/s
kg s
/el % 30 min 60 min 90 min
16.76 £4.32 16.03 +£3.62 18.15 £4.44 17.47 +4.67
0.2 16.03 +3.18 23.37 £4.43%*  26.82£7.03** 27.28 +5.86**
20.0 15.81 £3.55 20.91 +6.07 24.16 +4.63** 25.21 +7.99%"
10.0 16.35 +3.66 19.31 £5.68" 23.26 £6.11° 22.65£5.96"
5.0 15.88 +3.62 17.10 £4.22 19.51 £5.00 19.85 £3.51
" P<0.05 **P<0.01,
3 \
logd // x n n P P P-P °
mg/kg * d LD, 8. 50
1 3.80  0.5798 10 0 0.00 0.00 0
ml/kg 95% 7.20 ~10. 00 ml/kg.
2 5.06 0.7042 10 1 0.1 0.01 0.09
3 6.75 0.8293 10 4 0.4 016 0.24 2125 g/kg
4 9.00 0.9542 10 6 0.6 0.36 0.24 15¢ 60 kg
5 12.00  1.079 1 10 7 0.7  0.49 0.21
6 16.00 1.204 1 10 9 0.9 0.8l 0.09 350 .
P - - - - 2.7 1.83 0.87
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