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Abstract : This study was to investigate the chemical constituents of the stems of Ephedra sinica. After the plant materials
were extracted and fractionated with solvents, column chromatography over silica gel was used to isolate and purified the
compounds. The structures were elucidated on the basis of 'H NMR,"”C NMR ,and MS analyses and comparison with the
data of literatures. Nine compounds were isolated from this plant and their structures were identified as benzoic acid(1) ,
trans-cinnamic acid(2) ,p-hydroxyphenylacetin acid (3) , chlorogenic acid (4) , protocatechuic acid(5) , adenine ( i 12

) (6),vitexin(7) ,rhein (8) , and p-aminophenol (9) , respectively. Compounds 3,6-9 were identified from the title

plant for the first time.
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3 HEWETE

waEwm1 TEERE & (ED);mp. 121 ~
123 °C ;'H NMR( CDCl, ,300 MHz)§: 7.49(2H, brt,
J=7.2Hz,H-3,5),7.63(1H,tt,J =7.5,2.1 Hz, H-
4),8.13(2H,dm,J =7.2 Hz,H2,6).” C NMR
(CDCl,,100 MHz)§:128.5(C-3,5),129.3(C-1 ),
130.2(C-2,6),133.8(C4),172.3(C =0), tRiE
SCHR[3 ] 250 AR HR .

wEwm2 JToEE R (E);mp. 133 ~
135 °C;'H NMR(CDCI,,300 MHz)§: 6.47(1H,d,J
=15.9 Hz,H-8),7.41(3H,m,H-3,4,5),7. 54(2H,
m,H2,6),7.81 (1H,d,J =15.9 Hz,H-7).” C
NMR (CDCI,,100 MHz)§: 117.3(C-8),128.4(C-2,
6),129.0(C-3,5),130.8(C4),134.0(C-1),147. 1
(C-7),172.6(C-9) , #RHESCHR[ 4 ] 280 My XA
I8

waEw3 [k EK; ESIMS m/z: 151 [ M-
H] ;'H NMR( CD,COCD,,300 MHz) §:10.58(1H,
brs,COOH) ,8. 19 (1H,s,9-0H) ,7. 12(2H, dm, J =
8.4 Hz,H-2,6),6.77(2H,dm,J =8.4 Hz,H-3,5),
3.49(2H,s,H-7), "C NMR(CD,COCD,,100 MHz)
5:173.1(C-8),157.1(C4),131.2(C-2,6),126.6
(C-1),115.9(C-3,5),40.4(C-7) . HHECHr[5]%

TERNER TR

HEWA B AK;ESIMS m/z:353 [M-H] ;
'H NMR ( DMSO-d, , 300 MHz) 8 12.40 (1H, br s,
COOH),9.58 (1H,s,0H),9.14(1H,s,0H),7.41
(1H,d,J =15.9 Hz,H7') ,7.02 (1H, br s, H2') |
6.98(1H,br d,J=8.1 Hz,H-6") ,6.76 (1H,d, ] =
8.1 Hz,H-5"),6.14(1H,d,J =15.9 Hz,H-8') ,5. 54
(1H,br s,0H),5.05(1H,m,H-3) ,4.92(1H.d, ] =
5.1 Hz,OH),4.76 (1H,d, J = 5.7 Hz, OH),3.91
(1H,br s,H-5),3.55(1H, br s, H4) ,2. 02(2H ,m,
H,6),1.93(1H,dd,J = 13.5,3.6 Hz, H-2a),1.77
(1H,dd,J =13.2,7.5 Hz,H-2b) , & CHk[ 6] %
SR,

HwEMS HEKAK; BT ESIMS m/z:153
[M-H]";'H NMR( DMSO-d, ,300 MHz) 5:9. 61 (1H,
br,OH),9.32 (1H,br, OH),7.32( 1H,d,J =2. 1
Hz,H2 ),7.27(1H,dd,J =8.1,2. 1 Hz,H-6) ,6.76
(1H,d,J =8.1 Hz,H-5) . A4l SCHR[ 7 ] %5 L
KR

wEWm 6 HEIERHAK; ESIMS m/z: 136
[M+H]*;"H NMR( DMSO-d, 300 MHz) &:12. 82
(1H,br s,N(9)H) ,8.08(1H,br s,N(1)H or 8-H) ,
8.06(1H,s,H=8 or N(1)H),7.08(2H,s,2-NH, ),
AR SCHR[ 8 ] %7 g SIS

WwEW T K K; ESIMS m/z:431 [ M-
H] ;'H NMR ( DMSO-d, ,400 MHz) 8:13. 16 (1H,s,
5-OH) ,10.81(1H,s,7-OH),10.32(1H,s,4'-OH) ,
8.02(2H,d,J =8.8 Hz,H-2",6") ,6.88 (2H,d,J =
8.4 Hz,H3',5"),6.77(1H,s,H-3) ,6.26(1H,s, H-
6),4.97(2H,m,0H) ,4.69(1H,ov,0OH) ,4.67(1H,
d,/J=7.8 Hz,H-1"") ,4.58 (1H,t,J = 5. 6Hz, OH-
6''),3.20-3.80 (6H, m, H-2",3",4",5" H,-6") " C
NMR ( DMSO-d,, 100 MHz ) §:182.1(C4),163.9
(C2),162.5(C-7),161.1(C4"),160.4 (C-5),
156.0(C9),129.0(C-2",6"),121.6 (C-1") ,115. 8
(C-3",5"),104.6 (C-8),104.0 (C-10),102.4 ( C-
3),98.1(C-6),81.8(C-5"),78.6(C-3"),73.4 ( C-
17),70.8(C-2"),70.5(C4"),61.3(C-6") , I
BRLO ] % ORI R

HEMS EEONAK; 1 E T ESIMS m/z:283. 3
[M-H]"; "H NMR ( DMSO-d,,300 MHz) &:11.90
(2H,s,2xOH) ,8. 13(1H,d,J=1.5 Hz,H2) 7. 83
(1H,1,J =7.8 Hz,H-6) ,7.76(1H.d,J =1.5 Hz, H-
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4),7.74(1H,br d, J=7.8 Hz,H-7),7.41 (1H, br
d,J=7.8 Hz,H-5) ;" C NMR (DMSO-d,,100 MHz)
5:191.4(C9),181.1(C-10),165.5( COOH) ,161. 4
(C8),161.1 (C-1),138.0(C-3),137.6 (C-6),
133.9(C-11),133.3(C-14), 124.6 (C-7),124.1
(C4),119.4(C-5),118.8(C2,13),116.3(C-12),
FRAESCHRL 10 ] 485 KR

WEWM9 HEOKAK; ESIMS m/z; 110 [ M +
H]*; "H NMR(DMSO-d,,300 MHz)§:8.32(1H,s,
OH) ,6.46(2H,d,J=8.7 Hz,H-2,6) ,6.40(2H,d,J
=8.7 Hz, H-3,5),4.36 (2H, s, NH,),"” C NMR
(DMSO-d,,100 MHz) §:148.2(C-1),140.6(C4),
115.5(C-2,6),115.2(C-3,5) . A4 SCHk[11] %%
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