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Study on Chalcones from Tephrosia purpurea
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HE . [BNIFEITIKETEEY Tephrosia purpurea RS T I /REZEIL B8 XA B0 47 k&
BaaBEREnEy., [ARIFAZERRBHNER BRERABEFEBALHKEER T. purpurea ¥R
A ABE A FEMERTEMERTE. IERINKEER T. purpurea PRGBEEY N AEREELE
#4512k elatadihydrochalcone (1), spinochalcone A (2),3',5'-diisopentenyl-2,4'-dihydroxychalcone (8) ,can-
didachalcone (4) , O-methylpongamol (5),(+)-tephrosone (6) ,spinochalcone C (7) ,epoxyobovatachalcone (8),
tunicatachalcone (9) ,crassichalone (10),( S )-elatadihydrochalcone (11, [ U L& ¥ A& /REE, B
RE RN B,

@R KEE HREELEY 2B ZHER

hESHES 0631 SEARIREE. A XEHS:1005-9164(2015)06-0631-06
Abstract:[Objective] There is a rich resource of Tephrosia purpurea in China. The chemical
components from different parts of T. purpureawere investigated in order to explore their
structures. [Methods] The chalcones were isolated and purified by column chromatography on
silica gel,and their structures were identified by spectral analyses and compared with litera-
ture. [ Results} Eleven chalcones chemical components were obtained from the branches and
leaves of T. purpurea and characterized as: elatadihydrochalcone (1), spinochalcone A (2),
3',5'-diisopentenyl-2', 4’ - dihydroxychalcone (3), candidachalcone (4), O -methylpongamol
(5), (+)-tephrosone (6), spinochalcone C (7), epoxyobovatachalcone (8) . tunicatachalcone
(9), crassichalone (10) and ( S)-elatadihydrochalcone (11). [Conclusion] All the compounds
mentioned above belong to chalcones, which are isolated from T. purpurea for the first time.
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WES L HEA Y MEE R RBER RS
., BAWMRIKESBHEY Tephrosia purpurea
BWE R . AR TEERESEEY LS E0H
B B HEMAESLEZENL., [MAARERIXT
KEGBEYAFE S5 B G T 1910 57, A
RER EEG YRR E . AR, R,
R FEEEES T (AR AYE G E A
MRELBREDWN R FEEPER ZHN.FE
WRETH AR BT, WH AL S 50 B R 451
fEpret IRl . (BBRAXBEEINKELTEM
Y Tephrosia purpurea 1T R G WL R4 /78 K
H AT, e A AT BRI Y B TR HE .

1 #wRERZE

1.1 ##

B SRR IR 1% 1Y . Bruker DRX-400 } AM-
500 & (Bruker, f8E) ; Uik . 32 E PE A ® GC-MS
API 2000 # (ESI-MS) ; 4L 4} 6% 4 . WQF-401FT-
IR(Beifen-Ruili, F1 B ; 24} 43 Y66 E 3 : PE Lamda
25(Wellesley, £ H) ; it 28 & {X : N-1100V-W ( H &
FrEeHkRE4 .

R} TF HH BE B (100~200 H ,200~300 H)#
HE B W T4 LT 7 & Sephadex LH-20
Pharmacia 2 &) 7= i SE56 BT T R0 2 58 48
FBoApzd, A m AL ) & 7=, T. purpurea ¥ 0t
L, R T REABERDITEMNT, GEEEYLEE D
DBEERKERZ T. purpurea
1.2 B4 .

T. purpurea B . 0F (I 10 k) BT RMEFH 5
FE OSYM T ZEERE 3 K, BRI R., BEE
A HERKBERGESULRE. BBUKEE,
WKKAECK 2B IH . IETE#TER,SEED
FEFEBY) (A)180 g, LR LB WY (E) 220 ¢, 1IET
FEZEBUYI(T) 480 g, AKERNL(W)IZ 600 g, LI FE
WITCRCBEFER Y (E) MIETEEZEBRY (T) KA
.

1.3 EYMEHRETE

iz J 25°C, A5 ¥ (NMR) , BB W% 55 i B R 3
(MS) . KBr JE F#: (IR) .43 3636 B 3 (UV) % 75 35
FE RIS W B L S W1~ 11 #0366 5UR , 5 SeEkxt
ELAHC SR, B Sk F kb a1 ~11 1
4K,
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2 HBRESW

2.1 kEYHH B

EMI~T 815 T. purpurea B 2R L Ts
B (220 @) G IEAHBE ML (100~200 EDHEREN, A
FECE-ZBRZEE99 1549 £ 1520 £ 1510 = 155 + 1;
21,V VOMATHER, B85 E1~E6 fia: R E B
2 FREE B (100~200 EDAE RN, HEC-Z 8
Z.fg-BEE(200 £ 100 = 1; 200 : 100 ¢ 2; 200 ¢ 100 :
5;200 : 100 : 10; 200 : 100 : 20; 200 : 100 : 50,
VeV V#1838 E1-1~E1-6 . E2-1~E2-6,
E3-1~E3-6.E4-1~E4-6 ,E5-1~E5-6 ,E6-1~E6-6
4k 36 M. WA E1-3 @HBEHGE S,
SQ-BEEG: 1,V VOBRB.ECK-G- T
(1:1:2,V:V: V)Y Sephadex LH-20 H BE ¥
B BAEYL (15 mg) ;s E2-3 KREBREEN,
DIE-HEEE: 1,V VOB®MAER E2-3-1~E2-3-
5,E2-3-3 £ Sephadex LH-20 B Bk A4 3
M4 THESBEED2 (11 mg) FLEH3 (10 mg);
E2-4 % Sephadex LH-20 F B2 18 3] E2-4-1~
E2-4-6,E2-4-4 ZEER (EAf-HEE,6: 1,V : VOEE
. B AE Y4 (9 mg) Fib G H5 (21 mg);E3-1 &
Sephadex LH-20 G f-HBE(1 : 2,V = VOB
% 3 WHRABIE Y6 (15 mg); E3-2 £ 2R Sepha-
dex LH-20 AR BB AYT (7 mg) .

EY8~11 # % . T. purpurea ¥ E T BE
Y (480 @) 4 IE MR AE S (100~200 ED#EEHT, A
ECk-ZBHBE99: 15 49:1; 20 1;5:1; 2
1,V e VOFFATHM L85 T1~T5 sy,

T1-1 £ 21K Sephadex LH-20 FAREEBE IR, 5 2
M4 Wi oA (RG-FEE.6: 1,V : VI
BEWERLEYS8 (13 mg) Fib-E99 (11 mg), T2
SHRHAEUES K-SH-FE (1:1:2,V:
Vs VO, W4T T2-3 FE4 Rk AL (1 L& 5 -
BE(8: 1,V s MHBWEHBREWI0 (4 me); W5
T2-4 2 2 IR Sephadex LH-20 FEE®MERLEY
11 (8 mg).
2.2 UEYHNEHRERE

A H1: UV A (MeOH) nm: 277,295, 309;
ESI-MS m/z 355. 15[ M+ 1J7." H— NMR (600
MHz,CDCl;) 8 :13. 87 (1H,s,OH—2'),7.25 -
7.46 (5H,m,H—2/6,3/5,4),6.70 (IH,d, ] =
10.1 Hz,H—4"),5.88 (1H,s, H—5),5. 43 (1H,
d, J =10.1 Hz, H—3"),5. 30 (1H,dd, J =3.0,
9.0 Hz, H—8),3. 75 (3H,s,0OMe—6'),3. 47 (2H,
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dd, ] =3.0,18.0 Hz,H—a),1. 48 (6H,s,2Me—
2" ;" C—NMR (150 MHz,CDCl;) & ¢:204. 4 (C—
C0),163.1 (C—6'),161.68 (C—2'),160.8 (C—
4'),143.3 (C—1),128.4 (C—3,5),127. 6(C—4),
125.8 (C—2,6),125. 4 (C—3"),115. 9 (C—4",
105.5 (C—1"),102. 7 (C—3"),91.3 (C—5"),78.3
(C—2",70.4(C—R),55.5 (OMe—6'),52. 7 (C—
@)+28.5 (2Me—2") ., LA F3#E 5 clk[18]%F fE A
—E, W5tk &1 % 2E 4 elatadihydrochalcone,

&2 UV A (MeOH) nm: 262, 358; IR
Ve (KBr) em™ :3351,1642,1532,1381. ' H— NMR
(600 MHz, CCl,): 13. 44 (1H, s, OH—2'), 7. 94
(1H,d, ] =16 Hz, H—p),7. 71(1H,d, ] =16Hz,
H—a),7.63(1H,s,H—6"),7.35=7.56(5H, m, H
—2,3,4,5,6),6.09(1H,s,OH—4"),5. 26 (2H,t,
J=7.2Hz,H—2",2"),3.45 (2H,d, ] =7 Hz,H—
1"),3.36 (2H,d,J =7 Hz,H—1"),1. 84(6H,s,2Me
—3",1. 76 (6H, s, 2Me — 3"); C — NMR (150
MHz,CD;0D) 8 ¢:192. 81 (C—C0O),162. 19(C —
2'),161.63(C—4"),145. 1(C—p),135. 2(C—1),
131.8 (C—3",3"),128.6(C—3,5),128.5(C— 2,
6),127.9(C—4),123.9(C—6"),123.1 (C—2",2"),
120.0(C—5"),116. 6 (C—3"),24. 6 (C—4",4"),
18.6 (C—5",5"), LA b%u¥E 530wk 15 %3 A —
B, AL &2 %% A spinochalcone A,

431UV hp (MeOH) nm: 230, 370; IR
Vanx (KBr) cm™': 3340, 1450, 980.' H — NMR (600
MHz,CDCl;) 6 4:13. 81(1H,s,H—2"),7. 83(1H,
d,J]=15 Hz,H—B),7.74 (1H,d ,] =15 Hz,H—
@),7.34—7.56(5H,m,H—2,3,4,5,6),6. 72(1H,
s;,H—6"),3.47(2H,d,J =3 Hz, H— 1", 3. 38
(2H,d, ] =3 Hz,H—1"),1.79(12H,s,4Me— 3",
3”);®C—NMR (150 MHz,CD,;0D) 8 ¢:191. 75(C
—C0),162.65(C—4'),160.25(C—2"),143. 87(C
—B),134.79(C—6"),130. 41(C—4,3",129. 31(C
—3,5),128.90(C—2"),128.47(C—2"),128. 35(C
—2,6),118.83(C—a),114.43(C—3"),113.70 (C
—1',5'),29.21 (C—4"),25.92 (C—4"),21. 99 (C
—1",1"),18.33(C—5",5"), LA L% 5 XHk[16]
SRR B B k&4 %58 H 3,5 - diiso-
pentenyl-2’,4'-dihydroxychalcone.

EDML: BEOHE;IR v (KBr) ¢cm™': 3450,
1650,1555,1513,1462,1420,1262,1144 cm ™' ; ESI-
MS m/z 370. 16 (M ]*;' H — NMR (600 MHz,
CDCl;) 6 y:14.62(1H,brs, OH),7. 77 (2H,s,H—
FEMAFE 2015F 128 #22%5% 6

a,8),7.53 (2H,d, J] =8.0 Hz, H—1,6),6. 85
(2H,d, ] = 8.0 Hz,H—3,5),6.69(1H,d, ] =9.5
Hz,H—1",5.91(1H,s,H—5'),5.44(d, ] =9.5
Hz,H—2"),3.93 (3H,s,0OMe—6'),1. 45 (6H,s,
2Me— 3"); “C— NMR (150 MHz, CD, OD) & ¢
192.6 (C—C0),162.5(C—2"),162. 5( C—4"),
160.2(C—6"),157.4(C—4),142.2 (CH—R),130. 3
(C—6),130.34 (C—2),125.3 (C—a),128.5(C—
1),125.3(C—2",116.1(C—1"),115. 8(C—3,5),
107.1 (C—1"),106.0 (C—3'),91.5 (C—5'),78.19
(C—3"),55.9(C—0OMe),28. 4(C—2Me), LI I#k
S CRO17 X BB A — 3L H G L& P4 8
candidachalcone,

L& #5:'H—NMR (600 MHz, CDCly) & 4+
6.17(3H,s, OCH, —B),5. 94 (3H,s, OMe—6"),
3.74 (1H,s, H—a),2. 31 —3. 22(2H, m, H— 2,
6);"C—~NMR (150 MHz,CD,0OD) 6§ (.:191. 1(C—
C0),170.6(C—B),158.3 (C—2"),152. 9(C—4"),
144.6(C—8"),135.5(C—1),129.6(C—4),129. 0(C
—2,6,127.6(C—3,5),126.7(C—6"),119. 1(C—
1),106.5(C—7"),105. 1(C—5"),103. 2(C—a)»
61. 3(OMe—6'),56. 4(OMe—RB) . LA I %iR 5 3k
(10 1%F A —F, Ak & 915 6 E H O -meth-
ylpongamol,

A P631IR v, (KBr) em™ :3435,1635. ' H—
NMR (600 MHz,CDCl;) 8 y:13. 62(1H,s, OH—
6'),7.91(1H,d , ] =15.5 Hz,H—B),7.85 (1H,d,
J=8Hz,H—2),7.64(2H, m,H—2,6),7. 56
(1H,d, J =15.5 Hz,H—~a),7.45(3H, m,H—3,4,
5),6.59(1H,d, J = 6.4 Hz, H—2"),6. 48(1H,d,
J =8.7 Hz,H—3"),4.36(1H,s,H—4"),4, 09(1H,
d,J =6.4 Hz, H—3",1. 06 /1. 42(6H,s,2Me—
5");%C—NMR (150 MHz, CDCl;) 6 ¢:192. 7(C—
C0),165.9(C—4'),161.8 (C—6'),145.3 (C—R),
135.1(C—1),132. 8(C—2"),130. 9(C—4),129. 5
(C—6),128.9(C—2,6),120. 7(C—a),115. 5(C—
5'),114.2 (C—1"),113. 2(C—2"),102. 8(C—3"),
88.6(C—5"),80.4 (C—4"),55. 6(C—3"),23.5/
27.9(2Me—5", LI ¥R S50k 18 3 B A —
2, H LA 16 %% A (+)-tephrosone,

EWT B AMIR; UV A (MeOH) nm : 263,
392;1R vpy (KBr) em™': 3405, 1635, 1545, 1385;
ESI-MS m/z 374. 17[M]* ;' H— NMR (600 MHz,
CDCly) 8 4:12.17(1H,s,OH—2"),792(1H,d, J =
16 Hz, H—p),7. 70(2H, m,H—2,6),7. 61(1H.,d,
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J =16 Hz,H—a),7.59(1H,d, ] =16 Hz, H—6"),
7.47 (3H,m,H—3,4,5),6.75 (1H,d, J =10 Hz,
H—4"),5. 403(1H,d ,J =10 Hz, H—3"),5. 25
(1H,t, J =7.2 Hz,H—2"),3. 42(2H,d, J =7 Hz,
H—1"),1.84/1.72(6H,s,2Me—3"),1. 56 (6H,s,
2Me—2"); ®*C—NMR (150 MHz,CDCl;) 8¢:192.7
(C—C0),166.7(C—4'),163.6(C—2'),145. 3(C—
8),135.3(C—1),132,8(C—3"),128.6 (C—3,5),
128.5(C—2,6),128. 2(C—3",127. 9 (C—4),
124.1(C—6"),123.2(C—2"),122. 2(C—4"),119.6
(C—3"),118. 8(C—a), 114, 8(C—5"),111. 2(C—
1'),85.5(C—2"),28. 5(2Me—2"),24. 7/18. 9(2Me
—3"),22.6 (C—1"), LA %48 5 3CER[19 )X B
A —3, Bk b& 97 % 2 Hspinochalcone C,

5 418y 3 AR ; UV Ay (MeOH) nm: 352,
298;TR v (KBr) cm™':3436,1620,1585; ESI-MS
m/z352.12 [M]7; '"H—NMR (600 MHz,CDCl;)
&n:15.32 (1H,s,OH—2"),7.91 (1H,d, J = 16
Hz,H—8),7.83 (1H,d, ] =16 Hz,H—a),7. 65
(2H,m,H—2,6),7. 49(3H, m,H—3,4,5),5.95
(1H,s,H—5"),4.87 (1H,d, J =7.2 Hz,H —7"),
3.96 (3H,s,OMe—6),3.79 (1H,d, J =7.2 Hz,
H—8'),1. 43(6H,s, 2Me— 9");* C— NMR (150
MHz,CDCl;) 6 ¢:192.7 (C—C0),160.9 (C—6"),
158.9 (C—2'),157.8 (C—4'),145.6 (C—p),134.7
(C—1),127.7 (C—3,5),127.6 (C—2,6),126.9 (C
—4),125.7 (C—a),107.5 (C=3"),104.9 (C—1"),
92.4 (C—5"),84.7 (C—9,69.9 (C—8'),54.5
(OMe—6'),46.8 (C—7"),25.9 (2Me—9"), MU L
IR 5 Sk 20 0 REA -5, Bk 518 K&
4 epoxyobovatachalcone,

14 ¥ 9 ESI-MS m/z 406. 16 [MJ"; 'H—
NMR (600 MHz,CDCl;) & 4:15.18 (1H,s, OH—
9),7.87 (1H,d, J =16.7 Hz,H—7),7.74 (1H,d,
J =16.7 Hz,H—8),7.57—7.:60 (2H,m,H—2,6),
7.40—7.42 (3H,m,H*3,4,5),5.55 (1H,s,H—
5'),4. 88 (2H,d, J =7.4 Hz, H—2',2"),3. 93
(3H,s,OMe—6"),2.65 (4H,d, ] =7.4 Hz, H—
1',1"),1. 58 (12H, brs, J =3 Hz, H—4¢",4",5",
5”); "C—NMR (150 MHz,CDCl;) 8 ¢:205.8 (C—
2'),198.4 (C—4'),178.9 (C—9),171.3 (C—6"),
143.5 (C—7),134.9 (C—1),134. 9 (C—3",3"),
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130.6 (C—4),129.3 (C—3,5),128.7 (C—2,6),
122.9 (C—8),118.5 (C—2",2"),105.8 (C—1"),
98.9 (C—5'),62.4 (C—3'),56.5 (OMe—6'),38.7
(C—1",1"),25.9 (C—5",5"),17.8 (C—4",4"), LI
RS k213 BEA B B K b e 99 ¥
%E 4 tunicatachalcone,

EY10; FH AWM IR; UV A (MeOH) nm:
348,21; IR vy (KBr) em™':3025,1650,1605,1130,
1110; ESI-MS m/z 336. 16[M]*; 'H—NMR (600
MHz,CDCly) 8 :7. 86 (1H,d, J =15.8 Hz, H—
B),7.75 (1H,d, J = 15.8 Hz,H—a),7. 58 (2H,
m,H—2,6),7.37 (3H,m,H—3,4,5),5. 98 (1H,
s,H—5'),5.30 (1H,dd, ] =9.9,7.5 Hz, H—8",
5.06 (1H,s,H—10'b), 4. 91 (1H,s, H—10"a),
3.92(3H,s,OMe),3.30 (1H,dd, J = 9.9,15 Hz,
H—7"eq),2. 94(1H,dd, J = 7.5,15 Hz, H—7’
ax),1. 78(3H,s, H—11");"*C— NMR (150 MHz,
CDCly) §¢:193.9 (C—C0),169. 40 (C—4),162.9
(C—6"),160.9 (C—2'),145.5(C—R),143. 3(C—
9'),135.5(C—1),126. 8(C—3,5),126. 9 (C—2,
6),125.5 (C—4),124. 8 (C—a),112.8 (C—11"),
107.4 (C—3"),105.8 (C—1'),92.9 (C—5"),88. 6
(C—8'),55.4 (OMe—6'),30.9 (C—7),17.5 (C—
100, VA B8RS ek 220 BE A — 3, H i1k
A ¥10 % %€ 4 crassichalone,

14 811 B @ & 1&; ESI-MS m/z 350. 42
[MJ";' H— NMR (600 MHz, CDCl;) & y:7. 52
(2H,m,H—2,6),7.41 (1H,m, J =16.1 Hz,H—
@),7.36(3H,m,H—3,4,5),6.60(1H,m, J =16.1
Hz,H—B),6.55 (1H,m, J = 10. 2 Hz, H—4",
6.27 (1H,s,H—3"),5.56 (1H,m, J = 10.2 Hz,H
—3",3.76 (6H,s,0OMe—2',6"),1.48 (6H,s,2Me
—2"); *C—NMR (150 MHz,CDCl;) 6 ¢:194.5 (C
—C0),158.5 (C—2'),156.5 (C—6'),154. 9 (C—
4'),144.9 (C—a),134. 96 (C—1),130.5 (C—3"),
129.5 (C—2,6),128.9 (C—p),128.7 (C—3,5),
127.9 (C—4),116.8 (C—4"),116.5 (C—5'),108. 4
(C—1",96.4 (C—3"),78.5 (C—3"),63.6 (OMe—
6'),55.9 (OMe—2"),27.9 (2Me—2"), LI L% ¥
k(23 3 BEA -2, Rk ia W1l £Eh
( S )-elatadihydrochalcone,

&M 1~11 ML HMIE 1 P,
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E1 &Y 1~11 44

Structures of compounds 1~11

2003.

ZHE.FEE. UG RKEEREPHRERS
FEFAREREGESON] B R, 2011,54(12):1368-
1376.

LiY Z,Li G H,Wei X Y,et al. Isolation and identifica-

Fig. 1
3 it

AR RABELEMNOKETREY T.
purpurea WIFL i FB AL AT AL 5 W5 43 B B Ho A5 4
A, NPt B E Wl 11 ANE R E Y, 55
4 elatadihydrochalcone (1), spinochalcone A (2),
3',5' - diisopentenyl-2’, 4" - dihydroxychalcone (3),
candidachalcone (4), O -methylpongamol (5),(+)-
tephrosone (6), spinochalcone C (7), epoxyobovat-
achalcone (8), tunicatachalcone (9), crassichalone
(10) . ( S )-elatadihydrochalcone (11), LI EibE
HHEWRM T. purpurea P8R, FETKEE
& AE B A2 LA TR T
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