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[(WE] BHARIKE S Tephrosia purpurea A H AL L2 R 5Y s 3 8 K 6 SLIR MW 00 12 O B e . 97 3% : RN &
il €0 1% 28 T BRI 1 0 A 7 125 LA K E 2o 0 Bk IR A R GRS K B XL T, purpurea WM #8273 #EAT T A6 LAY 4 B8
PR B EM YT, R NKEBE T purpurea T I3 8 452 10 A7 5 W 26L& 9, 43 5 4 12a-dehydro-6-hydroxysumatrol
(1), elongatin (2), tephcalostan C (3), 7,4'-dihydroxy-3', 5'-dimethoxyisoflavone (4), 4’-demethyltoxicarol isoflavone (5),
tephcalostan B (6) ,5,7-di-O-prenylbiochanin A (7), tephcalostan D (8) , tephcalostan (9), 6a, 12a-dehydro-2,3,6-trimethoxy-8-
(3',3'-dimethylallyl ) -9, 11-dihydroxyrotenone (10), 3,4,8,9-dimethylenedioxypterocarpan (11), 12a-hydroxy-B-toxicarol (12),
iR BRI S 4 0, HAl 11 MEB W E O Y 2 AR
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Analysis of Isoflavonids, Rotenoids and Coumestans From Tephrosia purpurea

ZHOU He-ying'*, WANG Yue-feng’, MO Xiao-yu’
(1. Guangdong No. 2 Provincial People’s Hospital, Guangzhou 510317, China;
2. The Fifth Affiliated Hospital, Sun Yat-Sen University Guangdong, Zhuhai 519000, China;
3. Zhanjiang First Hospital of Traditional Chinese Medicine, Zhanjiang 524043, China)

[ Abstract ] Objective; There is a rich resource of Tephrosia in China. This paper is to investigate the
chemical components from the genius of Tephrosia purpurea. Method: The chemical compounds of T. purpurea
branches and leaves were isolated and extracted, and their structures were identified by wusing several
chromatographic separation methods, modern spectrum analysis method and literature comparison. Result: Twelve
isoflavones were obtained from the branches and leaves of T. purpurea and identified as follows: 12a-dehydro-6-
hydroxysumatrol (1), elongatin (2), tephcalostan C (3), 7, 4'-dihydroxy-3’, 5'-dimethoxyisoflavone (4), 4'-
demethyltoxicarol isoflavone (5) , tephcalostan B (6), 5, 7-di-O-prenylbiochanin A (7), tephcalostan D (8),
tephcalostan (9 ), 6a, 12a-dehydro-2, 3, 6-trimethoxy-8-( 3', 3’-dimethylallyl )-9, 11-dihydroxyrotenone
(10), 3, 4, 8, 9-dimethylenedioxypterocarpan (11), 12a-hydroxy-B-toxicarol (12). Conclusion: All the other
11 compounds except compound 4 were obtained from this plant for the first time.

[ Key words] genus Tephrosia; Tephrosia purpurea; isoflavonids; rotenoids; coumestans
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EE g PR ZEIA T B AR R R
S0 PE, HRTHRGE 19 A G WA B AR
TR | £ R 45 500 AR W A DU T P A sh
R MbUE R A, FREDR BT B A R
B TRERE of WE R
M X A K BT T, purpurea 1A% M
BLHEAT 2 Ge A 147 43 18 S FL A5 40 g pr , — 343
BE T 12 ME G 445 10 DR 2R &Y
FrAbG ) 4 4b, HAth 11 MMEEGW B R E RN T.
purpurea 3 ESAF F o X SEHEFE U A AT FEE K
T OB 0 G B I s A Ak 2 g A
1 F|E5HH#

DRX-400 K& AM-500 % 48 S 4% #f & 4% 9% 3% 1%
(% Bruker) ,GC-MS API 2000 %! i i/ ( ESI-MS,
%[ PE 4 A)), WQF40IFT-IR %I T 4b St % X
(Beifen-Ruili) ,PE Lamda 25 %148 4843 66 B 1 ( 22
[ Wellesley) ,N-1100V-W %I # # % A0 ( H A 75 52
AL MR 24t ) o IE AH fE i (100 ~ 200,200 ~ 300
H) 8T 50 1AL T 7 dh, 58 TN 3 ) 58 hH
Jit (Sephadex LH-20, Pharmacia 2 &) ) ; 52 % fff F H
b3 TR0 38 Ky o3 B 2 KAk 2, b AR T AR R

IR A IR, R T AR A WL M T
LAER Y S E DD SEE N IKET T, purpurea,

2 RSB

JKTE GALM I IE O B 2 3L (180 g) 28 1E AH fif
B (100 ~200 H ) #: 4 3%, JHIE S BE-E (9901,
49:1,20:1,10:1,5: 1 A7 PEM , 15 5] A1 ~ A5 34
A2 PR B [ A, B 2R TR 2 R Pk gL 45 El 4k
Y1 (19 mg),

IR GALM I LR TR 25 B (220 g) 4 0E A1
RERE (100 ~200 H) #:a3%, HIE C Fe-2 R & Bs
(99:1,49:1,20:1,10:1,5:1,2: 1) #E47 e ML, 15 %)
E1 ~E6 i 575 28 J5 1 43 5 28 1 A8 £ ¢ (100 ~ 200
B A, JIE C - — S0 1 be- 1 2 (200: 100 1,
200: 100: 2,200: 100: 5,200: 100: 10,200: 100: 20,
200: 100: 50 ) #E4T Ve, 155 E1-1 ~E1-6,E2-1 ~ E2-
6,E3-1 ~E3-6,E4-1 ~ E4-6,E5-1 ~ E5-6 , E6-1 ~ E6-
6 %53k 36 Ny, Wi E1-2 SRk AR (35 20 5,
AP B EE (5 1) YEMR, IE O - = S W k- B
(1:1:2) Ve B, Sephadex LH-20 I EE Y% i, 741k & 9
2 (17 mg) ;o E2-2 2k bk 0 3%, DL — &0 -
FHEE(8: 1) PEMi4s 3] E2-2-1 ~ E2-3-5,E2-2-3 P 2%
Sephadex LH-20 F vk i N4 2 F1 4 7 7 4> 154k &

Y13 (13 mg) Ffb&54 4 (11 mg) ;E2-4 2 Sephadex
LH-20 Lyt i 15 3] E2-4-1 ~ E2-4-6 ,E2-4-4 251
e (= W - BE, 60 1) M 3%, 245 | &
Sephadex LH-20 F FH Bk iS4k &4 5 (7 mg) 4k
A6 (21 mg) ;E3-1 & Sephadex LH-20 = &{ F %5¢-
RS (1:2) PEWE NS 4 iR 184k &5 7 (14 mg) ;
E3-3 £ 21k Sephadex LH-20 H] I BEik AL 54 8
(9 mg) .

JKTE GAL M IE T BE A LY (480 g) 28 0F AH fiE
& (100 ~ 200 H ) # 3k, B IE & k-2 B & B
(99:1,49:1,20:1, 5:1, 2: 1) FHFF70EM , 155 T1 ~
T5 Ji4r. T1-1 222K Sephadex LH-20 F H B3 it
553 RS WU o A eE R (A ke -H L6 1)
HEEFSAEEH 9 (10 mg) LGP 10 (15
mg) . T2 2 & AE 3% DL OE © ke-— 50 Li-H Bz
(L2 1:2) PR, S 4 T2-4 P28 ff e A €3 DL = 480
FH e -FH e (8 1) PR AS 24k 59 11 (5 mg) 5 Wi
53 T2-5 28 3 Ik Sephadex LH-20 HI By I 15 2] {7
Y12 (10 mg) .

3 KT

iz il NMR(25 °C, NFREE) , MS (HL I 55 HL 25 T
W) IR(KBr R i), UV (400606 B ) 46 75
EPRERNBARAL G 1 ~12 A EGIEBHE, L5
FiR 2 38 X EUAH DG E B |, T DA B RS 0 B AR AL A
1~12 458,

k& 1 R @k, UV A, (CH,0H)
225, 277, 328 nm; IR v, (KBr) 3 345, 1650,
1605, 1553, 1235, 1156, 1 036 cm'; ESI-MS
m/z437 [M +H] " ,"H-NMR (500 MHz, DMSO-d, )
85,:12.99 (1H, s, OH-11), 8.10 (1H, s, H-1),
6.52 (1H, s, H4), 6.21 (1H, s, H-10), 5.97
(1H, s, H6), 5.25 (1H, t, J=9.6, 8.2 Hz, H-
5), 4.84/4.71 (1H, s, H-7'), 3.61 (3H, s,
OCH,-3), 3.53 (3H, s, OCH,-2), 3.23 (H, q,
J =15.8,8.2 Hz, H4), 2.83 (1H, ¢, J=15.8,
9.6 Hz, H4'), 1.52 (3H, s, CH,), "C-NMR
(125 MHz, DMSO-d,) 6.: 179.9 (C-12), 165.9
(C9),162.4 (C-11), 156.4 (C-Ta), 154.9 (C-
6a), 149.4 (C-3), 143.9 (C-4a), 142.4 (C-6"),
141.9 (C=2), 111.9 (C-1), 109.4 (C-4), 108.9
(C-12b), 106.4 (C-7'), 104.4 (C-12a), 103.4
(C-11a), 101.4 (C-8), 94.4 (C-10), 87.9 (C-
6), 87.4 (C5'), 55.9 (OCH,-3), 54.9 (OCH,-
2),29.4 (C4'),15.9 (C-8"), LA F%¥dl 5 3Clk
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(8] X FREEA — B, Witk &Y 1 KEH 12a-
dehydro-6-hydroxysumatrol ,

A 2 ESI-MS m/z 397 [M + H] " ,'H-
NMR (500 MHz, CDCl,) §,: 7.67 (1H, s, H2),
6.71 (1H, d, H-6'), 6.56 (1H, d, H-1"), 6.50
(H-3"),6.17 (H-8), 5.57 (1H, s, OH-5), 5.45
(1H, d, J =12 Hz, H2"), 3.70 (3H, s, OCH,-
3), 3.57 (3H, s, OCH,-2), 3.30 (2H, d, H4"),
1.31 (6H, s, 2CH,-4", 5"), "C-NMR (125 MHz,
CDCl,) §.: 181.3 (C-4), 157.8 (C-7), 157.3 (C-
9), 155.2 (C-2), 152.8 (C-2"), 147.3 (C4"),
140.8 (C-5"), 128.5 (C-2"), 120.8 (C-3), 116.0
(C-1"), 114.9 (C-6"), 110.6 (C-1"), 106.7 (C-
10), 106.0 (C-6), 95.4 (C-8), 78.1 (C-3"),
57.2 (OCH,-5"), 56.9 (OCH,-2"), 28.9 (2CH,-
4", 5") o DL AR S SR [9 ] %k BRE AR — 3, At
Bk & W) 2 % 5E N elongatin,

a3 ESI-MS m/z 381 [M + H] ' ,'H-
NMR (500 MHz, DMSO-d,) &,: 7.69 (1H, s, H-
5), 7.52 (1H, s, H6'), 7.09 (1H, s, H-8),
6.42 (1H, s, H9), 3.57 (1H, t, J =6.7 Hz, H-
6"),2.22 (1H, t, J=6.7 Hz, H-5"), 1.69 (6H,
s, 2CH,-3", 4"), “C-NMR (125 MHz, DMSO-d,)
8.: 160.5 (C-2), 157.3 (C-3a), 149.8 (C-5"),
149.6 (C-8a), 148.3 (C-3"), 146.7 (C-7), 145.6
(C-6),137.5 (C-2"),115.5 (C-5,4"), 115.4 (C-
4),103.8 (C-3), 102.7 (C-1"), 101.9 (C9),
100.9 (C-6"),98.4 (C-8),73.6 (C-2"), 33.5 (C-
5"),26.2 (C-3",4"),21.0 (C-6"), LI %5
BRI X MEAR -, WG w 3 EENh
tephcalostan C,

&4 ESI-MS m/z315 [M+H] " ; UV A,
(CH,0H) 235, 250, 270, 310 nm; IR v,, (KBr)
3 600 ~3 400, 2 925, 2 855, 2 360, 2 340, 1 615,
1455, 1300 cm ™' ,'H-NMR (500 MHz, DMSO-d, )
8,: 8.54(1H, s, H-2),8.19 (1H, s, J = 8.7 Hz,
H-5),7.16 (1H, d, J = 8.7, 1.4 Hz, H-6), 7.09
(1H, s, J=1.4 Hz, H8), 7.08 (2H, s, H2',
6'), 4.00 (2H, s, OCH,-3", 5'), "C-NMR (125
MHz, DMSO-d,) 8.: 173.3 (CO-4), 161.2 (C-7),
156.0 (C9), 152.0 (C-2), 146.3 (C-3", 5"),
134.3 (C-4"), 126.0 (C-5), 122.3 (C-3), 120.6
(C-1"), 115.4 (C-10), 113.9 (C-6), 105.3 (C-
2',6"),100.8 (C-8), 54.8 (OCH,-3",5"), L\ I

.76 -

Bt 5 SCHR [ 10 X BRI A — 30, LK b & 4 %
E N T, 4'-dihydroxy-3', 5'-dimethoxyisoflavone ,

KEYS ESI-MS m/z 411 [M+H] ;IR v,
(KBr)1 650, 1 575, 1 520, 1460, 1 370, 1 325,
1270, 1 215, 1 145, 1 020 em ™' ,'H-NMR[ (500
MHz, (CH,),C0-d,]8,: 13.26 (1H, s, OH-5),
8.29 (1H, s, H2), 7.11 (1H, s, H-6), 6.94
(1H, s, H-3"), 6.86 (1H, d, J=9.9 Hz, H4"),
6.34 (1H, s, H-6), 5.89 (1H, d, J=9.9 Hz, H-
3"), 4.01 (3H, s, OCH,-2"), 3.91 (3H, s, OCH,-
4'),3.90 (3H, s, OCH,-5"), 1.61 (6H, s, 2CH,-
2"), “C-NMR[125 MHz, (CH,),CO-d,]5.: 176.5
(CO-4), 161.1 (C-7), 159.0 (C-5), 153.5 (C-
2), 152.6 (C-2"), 151.6 (C9), 150.1 (C-4"),
142.3 (C-5"), 121.9 (C-3), 116.2 (C4"), 113.3
(C-1"), 105.3 (C-10), 101.7 (C-8), 100.0 (C-
6),98.9 (C-3"), 85.3 (C-3"), 56.8 (OCH,-2"),
56.5 (OCH,4'), 56.1 (OCH,-5'), 28.3 (2CH,-
2") o DA EECHE 5 SCHER L 11 ] BROBE A — 2, P
EY) 5 %58 M 4'-demethyltoxicarol isoflavone,

4% 6 ESI-MS m/z 349 [M + H] " _'H-
NMR (500 MHz, DMSO-d,) &,: 8.01 (1H, s, H-
1), 7.64 (1H, s, H-10), 7.49 (1H, s, H-7),
6.34 (2H, s, CH,-1"), 6.29 (1H, m, H-6"),
5.66/5.49 (2H, m, H-7'), 5.64 (1H, m, H-5"),
3.79/3.34 (2H, t, J=15.0,9.2, 7.3 Hz, H4"),
“C-NMR (125 MHz, DMSO-d,) &.: 163.2 (C-3),
160.5 (C-11a), 157.9 (CO-6), 155.9 (C-4a),
150.7 (C-10a), 147.8 (C-9), 137.6 (C-6"),
126.1 (C-2), 117.8 (C-1), 117.6 (C-7"), 117.1
(C-6a), 102.6 (C-11b), 99.4 (C-10), 98.7 (C-
4),95.1 (C-7),85.6 (C5"),34.7 (C4"), L
Bl 5 SCHR [ 3 ] 0 B AR — 2, e b5 ) 6 48
% M tephcalostan B,

AT ESI-MS m/z421 [M+H]"; UV A,
(CH,O0H) 265, 321 nm; IR v, (KBr)2 925, 1650,
1610, 1570, 1 510, 1 435, 1290, 1245, 1 210,
1180, 1 070, 950, 870, 830 c¢cm ','H-NMR (500
MHz, CDCl,) &,: 7.87 (1H, s, H2), 7.60 (2H,
d, J=8.7 Hz, H2", 6'), 7.07 (2H, d, J =8.7
Hz, H3',5'), 6.57 (1H, d, J =2.3 Hz, H-8),
6.52 (1H, d, J=2.3 Hz, H-6),5.73 (1H, t, ] =
6.4 Hz, H-2"), 5.65 (1H, t, J=6.9 Hz, H2""),
4.77 (2H, d, J =6.4 Hz, CH,-1"), 4.72 (2H, d,



22 B4 14 4]
2016 4£ 7 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22, No. 14
Jul. ,2016

J=6.9 Hz, CH,-1""), 3.97 (3H, s, OCH,4"),
1.97 (3H, s, CH,4"), 1.93 (3H, s, CH,4"),
1.90 (3H, s, CH,-5"), 1.86 (3H, s, CH,-5""),
“C-NMR (125 MHz, CDCl,) &.: 174.5 (C-4),
162.2 (C-7), 159.8 (C-5), 159.1 (C-4"), 158.6
(C-9), 149.1 (C-2), 138.5 (C-3"), 136.5 (C-
37, 129.7 (C2', 6'), 125.3 (C-3), 123.8 (C-
1'), 118.7 (C-2"), 117.9 (C-2""), 113.0 (C-3",
5'), 105.7 (C-10), 97.0 (C-6), 92.5 (C-8),
65.7 (C-1"), 64.4 (C-1""), 54.5 (OCH,-4"), 25. 1
(C4"), 25.0 (C4"), 17.6 (C5"), 17.4 (C-
5") o VL EEHE S SCHR [ 12 ] BRI AC — B, P4
WEY T %R 5,7-di-O-prenylbiochanin A,
k44 8 ESI-MS m/z 379 [M + H] ', 'H-
NMR (500 MHz, DMSO-d,) &,: 7.77 (1H, s, H-
5),7.65 (1H, t, J=10.0 Hz, H-6"), 7.53 (1H,
s, H6'), 7.15 (1H, s, H-8), 6.44 (1H, s, H-
9),6.35 (1H, t, J=10.0 Hz, H-5"), 1.79 (6H,
s, 2CH,-3", 4”), “"C-NMR [ ( 125 MHz,
(CH,),C0-d,]18.: 161.9 (C-2), 161.1 (C4),
158.5 (C-3a), 151.0 (C-5"), 150.9 (C-8a),
149.5 (C-3"), 148.1 (C-7), 146.0 (C-6), 139.0
(C2"), 134.6 (C-5"), 120.2 (C-6"), 107.0 (C-
1'), 104.8 (C-3), 103.2 (C9), 100.1 (C-6"),
99.6 (C-8), 95.6 (C-5), 95.5 (C4"), 77.0 (C-
2"),28.1 (C-3",4"), LA L% 5 5Cmk [ 3 ) % il gk
A—F, F KL A9 8 %% A tephcalostan D
A9 ESI-MS m/z363 [M+H]"; UV,
(CH,O0H) 250, 315, 355nm; IR v, (KBr) 1 730,
1 635, 1580, 1470, 1350, 1260, 1 160, 1 040,
945 ¢m ' ,'H-NMR (500 MHz, CDCl,) §,: 7.53
(1H, s, H-1), 7.28 (1H, s, H-7), 6.92 (1H, s,
H-10), 6.73 (1H, s, H4), 5.88 (2H, s, OCH,0-
8,9),5.15(1H, t, J=8.5Hz, H-5'),4.96 (1H,
s, H7'a), 4.80 (1H, s, H-7'b), 3.28 (1H, dd,
J=16.5,9.3 Hz, H4'a), 2.95 (1H, d, J=15.5,
7.5 Hz, H4'b), 1.62 (3H, s, CH,-8'), "C-NMR
(125 MHz, CDCl,) 8.: 162.0 (C-3), 159.4 (C-
1la), 157.7 (C-6), 153.7 (C-4a), 149.4 (C-
10a), 146.3 (C-9), 145.1 (C-8), 142.0 (C-6"),
124.1 (C-2), 116.1 (C-6b), 116.0 (C-1), 112.1
(C-7"), 105.1 (C-11b), 102.2 (C-6a), 101.0
(-OCH,0-),99.1 (C-7), 97.6 (C-4), 93.0 (C-
10), 86.6 (C-5'), 32.7 (C4"), 16.3(C-8"), Lk

A SR (13 ] X R AR — 20, ¥k & 9
Ws %€ M tephcalostan ,

&M 10 T K B K, ESI-MS m/z 441
[M+H]"; UV \,_ (CH,OH) 224, 277, 325 nm;
IR v, (KBr) 3 400, 1 650 cm ' 'H-NMR (500
MHz, CDCl,) &,: 12.70 (1H, s, OH-11), 8.33
(1H, s, H-1), 6.54 (1H, s, H4), 6.19 (1H, s,
H-10), 5.92 (1H, s, OH-9), 5.63 (1H, s, H-6) ,
5.13 (1H, t, H2"), 3.85 (3H, s, OCH,-2), 3.80
(3H, s, OCH,-3), 3.49 (3H, s, OCH,-6), 3.38
(2H,d, H-1"), 1.75 (3H, s, CH,-3"), 1.65 (3H,
s, CH,-3"), "C-NMR (125 MHz, CDCl,) &,: 180.3
(C-12), 164.7 (C9), 161.3 (C-11), 158.3 (C-
6a), 153.3 (C-7a), 150.6 (C-4a), 150.2 (C-3),
142.5 (C-2), 132.0 (C-3"), 123.5 (C-2"), 118.6
(C-la), 114.3 (C-6), 110.1 (C-12a), 108.6 (C-
1), 106.3 (C-11a), 105.3 (C-8), 98.5 (C4),
98.0 (C-10), 88.5 (C-6), 56.4 (OCH,-3), 55.6
(OCH,-2),25.1 (C-3"), 18.8 (C-3"), L\ I %4
5 SCHR[ 14 ] X BOEA — B, keGP 10 %058
N 6a, 12a-dehydro-2, 3, 6-trimethoxy-8-( 3’, 3'-
dimethylallyl) -9 ,11-dihydroxyrotenone ,

& 11 [ 5K ; ESI-MS m/z 313 [M +
H]"; UV \,, (CH,OH) 210, 240, 305 nm; IR v,
(KBr) 2940,1 615, 1 485, 1 465, 1 365, 1 155,
1 055, 1030, 1015, 935, 835 cm ' ,'H-NMR (500
MHz, CDCl,) §,: 7.07 (1H, d, J=8.1 Hz, H-1),
6.77 (1H, s, H-7), 6.66 (1H, d, J=8.1 Hz, H-
2),6.48 (1H, s, H-10), 6.04 (2H, s, OCH,0-8,
9),5.95 (2H, d, J=1.5 Hz,-OCH,0-3, 4), 5.54
(1H, d, J=6.9 Hz, H-11a), 4.34 (1H, d, J=
10.8, 5.1 Hz, H-6eq), 3.74 (1H, t, J=10.8 Hz,
H-6ax), 3.56 (1H, t, J=10.8, 6.9, 5.1 Hz, H-
6a), "C-NMR (125 MHz, CDCl,) §.: 167.9 (C-
4a), 161.1 (C-10a), 149.4 (C-8,9), 144.2 (C-
3,4), 124.6 (C-1), 118.1 (C-6b), 115.9 (C-
11b), 105.1 (C-7), 103.2 (C-2), 102.3 (-
OCH,0-8, 9), 101.8 (-OCH,0-3, 4), 94.4 (C-
10),78.7 (C-11a), 67.1 (C-6), 40.7 (C-6a), Lk
A AE 5 SCmR [ 15 ] 0 B AR — B, W AR A 9 11
W5 R 3,4,8,9-dimethylenedioxypterocarpan

&Y 12 ESI-MS m/z427.03 [M+H] ", H-
NMR (500 MHz, CDCl,) §,: 11.57 (1H, s, OH-
11),6.59 (1H, s, H-1), 6.46 (1H, d, J=10.1

- 77 -
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Hz, H-1"), 6.38 (1H, s, H4), 5.76 (2H, s, H-
8,10), 5.38 (1H, d, J=10.1 Hz, H-2"), 4.46
(1H, d, J=12.8, 2.5 Hz, H-6ax), 4.41 (1H, d,
J=2.1Hz, H-6a), 4.33 (1H, dd, J=12.8 Hz, H-
6eq), 3.73/3.64 (6H, s, OCH,-2, 3), 1.33/1.27
(6H, d, 2CH,-3"), "C-NMR (125 MHz, CDCL,)
S.:193.9 (C-12), 162.3 (C-11), 160.0 (C9),
157.4 (C-7a), 150.2 (C-3), 147.3 (C4a), 143.0
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