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[ Abstract | To analyze and summarize the chemical constituents in Sophora flavescens, and provide some
evidences for the comprehensive research and development of its resource. The previous literatures on the chemical
constituents of S. flavescens were checked and then analyzed. The chemical studies were focused on the roots of this
plant and the reported compounds mainly included alkaloids, flavonoids, triterpenoid saponins, lignans, phenolic
acids, and etc. Among the isolated compounds, 41 alkaloids and 108 flavonoids were detailedly described and their
structures were presented. However, few investigations were carried out on non-medicinal aerial parts of this plant,
such as the stems, leaves, flowers, fruit and seeds. The further research on the aerial parts of S. flavescens is

interest of the comprehensive development of plant resources.
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B e A AR BE 7 2% . BLE T & T £ Rk
— B B 2 B 5 R Uk
S GTRSE, WEE S SEEZG | H R SR 3
T A AR 25 ATUSN I H 25132, 3 b 2 B
KA B AR A, Tl ¥ R K S T4 IR
FIAFRS ., BT RGBS SRS 34w
2 P 0 2 S SR S R R A 45
5T S A 2 %015 2 vp B0 Ak 27 43 BT 52 A 00 1k A7
TGRS

1889 4F H K2 3 M H A 7= 35 S vh 4 B 4l 5
Wz E"Y s B BE AR S5 EE
ZREME AL A BIR TR F T2 ik, &

AR 1k, I S b s BB A 2 R A SR R
R AR 2 S R B R R D R R TN &
KKK T T R 5, e R A B (41 A4S A
HE 25 (108 ) A Sy R T A O
IR

1 Mm%

BT S 2 B AR R 41 AP0 i e
KRy J LLF LR 3 S8 30 4 (1 ~30), 44
BT 3 A (31 ~33) , REHA 4 4> (34 ~37), %)
PR LB R 1S (B R R 38) Y WUIR BE R 2 A
(WS W39 RS S e 40) LA & 1,4 =
FIREHWER 1A~ (41) 0 A WE R 1,45
UL 1,

x1 FEPEMPEEUEWERREMNK (v x5)

No. e PN X 77 o SCHk
1 20 ( + ) -matrine CsH,N,0 248 (5]
2 ( =) -14B-hydroxymatrine C,sHy,N, 0, 264 (6]
3 ALV 2 ( + ) -oxymatrine CysHyN, 0, 264 [5]
4 9a-$2 3 S0 ( + ) 9a-hydroxymatrine C,sHyuN,0, 264 [7]
5 BLAE B ( - ) -sophoridine C,sHyN,0 248 [8]
6 SMLETL( + ) -isosophoridine C,sH,N,0 246 (8]
7 S ( + ) -isomatrine CsHy,N,0 248 [9]
8 w258 ( +) -allomatrine C,sHyuN,0 248 [8]
9 I 27 95 2T cis-neomatrine CsHyuN,0 248 [9]
10 B 75 B 0% trans-neomatrine CsH,,N,0 248 [10]
g LS ( — ) -sophocarpine CisHy N, 0 246 (1]
12 AALH R ( + ) -oxysophocarpine C;sH,,N,0, 262 [12]
13 9a- ¥ HAR 88 ( - ) -9a-hydroxysophocarpine CsH,N,0, 262 [7]
14 9a-¥2 A AL B 4L 08 9a-hydroxysophocarpine N-oxide C,sHy, N, 0, 278 [13]
15 120-$2 H: M H 98 ( + ) -12a-hydroxysophocarpine C,sH,N, 0, 262 [7]
16 7 1-EE B ( +)-7,11-dehydromatrine CsHy,N,0 246 [14]
17 ( =) -9a-hydroxy-7,11-dehydromatrine C;sH,N,0, 262 (6]
18 ( =) -leontalbinine N-oxide CysH,N, 0, 262 [15]
19 MLIERK ( + ) -sophoramine C,5sHyN,0 244 [12]
20 (- ) -12-ethylsophoramine C;HyuN, 0 272 [11]
21 9a-FH ML ( - ) 9a-hydroxysophoramine C,5sHyN,0, 260 [14]
22 380 ( +)-lehmannine C,sH,N,0 246 [7]
23 7,8-Z K ABLMH ( - )-7,8-dehydroxysophoramine CsHgN,0 242 [12]
24 13 ,14-— F2 ML E B 13, 14-dehydroxysophoridine CsH,N,0 246 [7]
25 Sa-FEFAL R ( - ) Sa-hydroxysophocarpine C,sH, N, 0, 262 [16]
26 5a,9a- "R IEE B ( + ) -5a,9a-hydroxymatrine C,5sH, N, 0, 280 [14]
27 MR (B AEEE ) ( + ) -Sophoranol CsH,N,0, 264 (5]
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gk 1
No. R 43 F R AR o SCHR
28 S ALALEL ( + ) -oxysophoranol CysHyu N, 0, 280 [17]
29 tetrahydroneosophoramine CisHyN, 0 248 [18]
30 S S B, isosophocarpine CsH,N,0 246 [8]
31 SR ( - ) -cylisine C,,H,N,0 190 [19]
32 N-T 342 JER8 ( - ) -N-methyleytisine C,HN,0 204 [20]
33 ZENT AL G (ZE M BB B ) ( - ) -rhombifoline CsHyN,0 244 [14]
34 3) B3 5.5 lupanine C,sH,N,0 248 [15]
35 5,6-% AP B EAk( - )-5,6-dehydrolupanine C;sH,N,0 246 [15]
36 G ( - ) -anagyrine C,sHyN,0 244 [5]
37 i % 5% ( - ) -baptifoline CisHyN, 0, 260 [5]
38 BT ( + ) -manmanine C,sHy,N, 0, 262 [20]
39 i 2 e g (E PLALO) ( + ) -kuraramine C,HgN,O0, 222 [20]
40 S5 5 e (585 B P8 ) isokuraramine C,H N, 0, 222 [14]
41 flavascensine Gy, Hy N, 0, 208 [6]

Ry

R, R,

N
1R,=H, R,=H Y 11 R,=H, Ry=H R 19 R,=H, R,=H
2R 5-OH.Ry=H O 915,5565,7R,11R,165-cis-neomatrine 13 Ry=H, Ry=a-OH 45 gy 16R=H  20R;=CH,CHy,R=H  26R;=o-OH
4 R;=H, Ry=a-OH 3 10 15,55,68,7R,11R,16R-trans-neomatrine 15 Rj=a-OH, R,=H 14 R=¢-OH 17 R=g-OH 21 R;=H, Ry;=a-OH 27R;=H

31R=H
32 R=CH;
33 R=CH,CH,CH=CH, 0

‘ ~N
NSo
N
CH,
39 R=B-CH,0H

40 R=a-CH,0H M

B1 HShEURELENELR

2 EEE

w2 A S WP IR T 20 HiE4S 70 4R
Q324 Ik B BT T RS BB S R, 3 B 15 31
T 108 A EEER AL A T o i S H 1 45
AETT &, RES AW A PR E A7 AT S 1800 B )
HE, W MBS A RIS 31 A (1~
31) B EAEESE 12 4 (32 ~43) , A HEEER 12 4
(44 ~55) A HEAZES 4~ (56 ~61) , S ek 21 4

(62 ~82) , “ASFHWIZ 3 4> (83 ~85), (= 5w
K24 (86 ~87), HMREK 121 (88 ~99), %
BEHRE 2 A (100 ~ 101) F0H Ath 3 BR 2K 659 7 A~
(102 ~ 108 ) , H i S5 B i B HLAF 2 v i) K 2 B0 DA I
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K2 EFLPEMEUEWEREEHN

No. 2R 77 ARXT Sy T BiRE SOk
1 kushenol A CysHyg O 408 [21]
2 kushenol B C3Hs6 06 492 [21]
3 kushenol E CpsHy 04 424 [22]
4 kushenol F Ca5 Hy6 O 422 [22]
5 kushenol P Cp6H3, 04 456 [23]
6 kushenol Q CysHy 0, 442 [23]
7 kushenol R CaeHs O 422 [23]
8 kushenol S CaoHy 05 340 [23]
9 kushenol T CpsH3 04 426 (23]
10 kushenol U Ca6 H3 05 422 [23]
11 kushenol V Cy Hy 04 386 [23]
12 kushenol W Gy Hp, 0y 386 (23]
13 kurarinone CaHyo O 438 [24]
14 isokurarinone CaHyo O 438 [25]
15 2'-methoxykurarinone CyHy, 04 452 [26]
16 kurarinol Ca6H30 05 454 [25]
17 norkurarinol CasHpy 0y 440 [25]
18 neokurarinol CyH3, 0, 468 [25]
19 isoxanthohumol Gy Hp, O 354 [27]
20 leachianone A CaHso O 438 [26]
21 leachianone G CaoHy 04 356 [23]
22 sophoraflavanone B CaoHy Os 340 [28]
23 ( =) -sophoraflavanone G Cps Hps 06 424 [29]
24 sophoraflavanone K CaeHyo 05 454 [30]
25 sophoraflavanone L Cys Hyg Og 424 [30]
26 ( + ) -norkurarinone Cas Hyg Og 424 [24]
27 naringenin CisH,, 05 272 [31]
28 5-methoxy-7, 2", 4'-trihydroxy-8- prenyl-flavanone C,oHy Og 356 [32]
29 naringenin-7-0-B-D-1 %4 #i 3k 4'-0-B-D-T F ¥ 11 C3;H,0046 740 [33]
30 (28)-7,4'-dihydroxy-5-methoxy-8-( y , y-dimethylallyl ) -flavanone C,, H,, Oy 354 [34]
31 4’-hydroxyisolonchocarpin CyH505 338 [35]
32 kushenol C CasHy6 05 438 [21]
33 5-methylkushenol C CasHps 04 452 [31]
34 kushenol G Cas Hyg Og 456 [22]
35 noranhydroicaritin CyoHi304 354 [27]
36 isoanhydroicaritin Gy Hye Og 374 [27]
37 sophoflavescenol Gy Hy O 368 [36]
38 8-lavandulyl kaempferol CysHye Og 422 [30]
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No. Exi o7 ARXT Gy 7 BRSOk
39 8-prenyl kaempferol CyoHy5 05 338 [35]
40 S-ERINER CgH,, 04 284 [41]
41 Wi = C,5H,00, 302 [44]
42 BT Cy;Hy Oy 610 [44]
43 citrusinol Caoti6 06 352 [35]
44 kushenol J CyrHy Oy 580 [37]
45 kushenol H Coe Hj, Oy 472 [22]
46 kushenol T Ca6H30 05 454 [22]
47 kushenol L CasHyg O 440 [37]
48 kushenol M G330, 508 [37]
49 kushenol X G5 Hpy 0y 440 (23]
50 kosamol A C3pHy Oy 526 [38]
51 (2R,3R) -8-lavanduly-5,7 ,4"- = $2 5 -2 -/ 42 Jk — & 3 i B2 CyeH3 O, 454 [45]
52 (2R,3R) -8-5 UM 567,27, 4" - = 3 -5 - F 4 ik — 4 2 T et Gy Hy 0y 386 [45]
53 (2R,3R) -8-5¢ [ M JL-7 , 47 - — ¥ L -5 - A R — R T Gy Hy, 06 370 [45]
54 kushenol K CoeHs, Oy 472 [37]
55 kushenol N Gy H3 07 454 [39]
56 kuraridin CasH30 04 438 [24]
57 kushenol D Cy7H3, 04 452 [21]
58 kuraridinol CyH3, 04 456 [25]
59 xanthohumol Gy Hp, O5 354 [27]
60 2", 4- -4 6 - H A A IR T Cy,H6 05 300 [40]
61 cyclokuraridin CyHsp O 438 [30]
62 formononetin CiH, 04 268 [25]
63 kushenol O CyH30045 562 [39]
64 3’-hydroxy kushenol O CyH30044 578 [42]
65 K FE-7-0-B-D-KFE-(1—6) -p-D- ik I 7 %5 4 CayHayg Oy 564 [33]
66 3R IR R BT -0-B-D - - (1—6) -B-D -1 e 75 4 0 1 CyH3p 04y 578 [33]
67 3-SR L AR B - 5 R -7 - 0-B-D- AW - (16 ) -B-D N I 3 7 Ml 11 CyrH3 0y 578 [33]
68 4’ -F5 H -5 B -7 -0-B-D-77 K- (1—6 ) -B-D-IHk I 7 45 B CayHyg 05 548 [33]
69 37-T 4 B4R JE -7 B T -0-B-D-FT W - (16 ) B-D-IHL I ] 2 5 1 CyrH3 0y 578 [33]
70 374" - T IS5 B -7 -0-B-D- Nl T 5 2 0 C, Hyy Oy 416 [33]
71 4B -5 -F A - T -3 -0 -B-D - e 7 25 CyHy, 04 430 [33]
72 4'-F S -7 B TR -7-0-B-D-17 B - (16 ) -B-D- N I 4 25 4l 7 Cy7H30 045 562 [33]
73 ononin CppHy, 04 414 [33]
74 5,4"- TR K-S B -T-0-B-D-F7 B - (16 ) -B-D- L W 7 %6 B 1 CasHpg Oy 554 [33]
75 5,4"- " F-5 W -7-0-B-D- A K- (1—6 ) -B-D-NH N 3 %5 # 1 CoeHpg Oy 554 [33]
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No. A o7 ARXT Gy 7 BRSOk
76 53554 - A -5 B -7-0-B-D- K FE-(1—6 ) -B-D- Mk I 7 25 48 11 CyHy044 578 [33]
71 5-FR KA 4 -5 B R -7 -0-B-D-J7 M- (16 ) -B-D - i 4 4 1 1 CyH3p 04y 578 [33]
78 NGRS CsH, 0, 254 [41]
79 7-W AR AR O S BT CieHp, 0, 268 [43]
80 calycosin CiH,, 05 284 [41]
81 pseudobatigenin CigHy 05 282 [35]
82 pseudobatigenin-7-0-B-D-A - (1—6 ) -B-D-N, I 4 25 1% 1 CyHps0yy 576 [33]
83 T-FR I -4 G HE - (S TR -3 -0 -B-D - Mt g i 7 A CnHy 04 448 [33]
84 2,3-T Ik A - S I T S B -7 -0-B-D- A M- (16 ) B-D- Mtk I 4 25 % Cy M3 045 596 [33]
85 2, 3-SR AW E K TR 7-0-B-D-F M- (1—6 ) -B-D- Nk I 75 25 Bl 1 CyH3 Oy 596 [33]
86 2,3,4"- = FR B8 5 B 7-0-B-D- ML I 7 25 0 CppHy, 0y 454 [33]
87 2,3 - ZRMEA-PE -5 B E-T-0 R R CppHy 04 436 [33]
88 [-maackiain Ci6H,, 05 284 [31]
89 pterocarpin C7H,,05 298 [28]
90 trifolirhizin Gy Hy 04 446 [31]
91 trifolirhizin-6'-monoacetate CyH, 0y 488 [44]
92 3-hydroxy-4-methoxy-8 ,9-methylenedioxypterocarpan G, Hy, O 314 [35]
93 1 W PR # -7-0-B-D-F7 55 - (16 ) -B-D-H I ] 75 4 1 CyHy 0y 578 [33]
94 kushenin CieHy4 05 286 [21]
95 I3t 2R AE % -3-0-B-D-Fr M - (1—6) -B-D -tk ey 7 75 1% 11 CyH3 05 564 [33]
96 kushecarpin A Gy, Hi5 O 318 [23]
97 kushecarpin B CisH;30, 346 [23]
98 kushecarpin C Gy, Hy60; 332 [23]
99 kushecarpin D CieHy, 04 302 [45]
100 sophoflavone A CsyHgo 01 876 [45]
101 sophoflavone B CsyHgo 01 876 [45]
102 5,7-dihydroxy-8-lavandulylchromone CioHy 0y 314 [35]
103 5,7-dihydroxy-8 ( r, r-dimethylallyl) chromone C,H, 0, 246 [35]
104 B 15 N BB ( medicagol ) CiHg Og 296 [35]
105 sophoradione CysHyg Of 440 [30]
106 232 He-6-[2-(4-F2 4 0L ) 2- BRIk ] 2K R -3-0-B-D-Ji W - (16 ) -B-D -l I 4 76 B 41 CaeHso 045 582 [33]
107 2-F2HE-6-[2-(4-F ) 2- 3 Bk ] 9K T R -3-0-B-D- AR M- (16 ) -B-D-N I i 248 M 47 CaeH3o 045 582 [33]
108 maesopsin-4-0-B-D-t, I 15 % B 1 Cy Hpu Oy 450 [33]
3 CZHRZWEHE B B-F A NG EE 3 A =R A Y

w2 =l e = R I B B 3

éi}'

B 8 LAY, E O S HUR e BN B b R

£ 5 sophoraflavoside [

I, M, IV, soyasaponin

[ 75 A~ =i 5245 (& 3) Fil lupenone , monogynol
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TG AR I TS R

OH
g|C= OH
OH
OH
HO
R Ry Ry Ry Rs Rs Ry K=
1 HH HCOH H H 5O
2 H A HCOH OHH
3 H A HAOH OHH OH
4 H C HHOH OHH on HO °
5 H H H D OCH;OH H 0
6 H H HEOH OHH
7 CHbH HC OH H H OH OH
8 H HHAOH H H
9 H HHDOH H H
W0WCH;H HCH OHH o o
I1H A HHOH OH OCH; 2
12H H H A OH OH OCH; Rs
13CH; H H C OH OH H
14H H H C OCH;OH H Ry Re
15CH; H H C OCH;OH H i
16CH; H H D OH OH H s
17H H HDOH OHH R, R, Ry R, Rs
18 CH; H H D OCH;OH H 62H H H OCH; H
19CH;H HAH OHH 63H 1 H OCHH
20H H H C OCH; OH H o 2451 g { g ggm SH
20H H H A OH OHH
2H A HHH OHH R Ry RyRy Rs Rs Ry sn O 2;[3 ou "oy 68H U H OCH, H
23H H HC OH OH H 320H H COH H H H S7CH, H H C H  OCH,OH 67H 1 H OH OCH,
24H H H C OH OH OCH, 330CH; H C OH H H H 58 H D H H CH;OH H 68H J H OH H
25H H A A OH OH H 340H H DOH H H H S9H A H H CH H OH 6 H ] H OH OCH,
2%H H HC OH OH H 330H H AH H H H 60CH, H CHiH H . H M 70H ge H OH OH
27H H HHH OHH 30H CH; A H H H H 71lH H F OH OCH;
28CH; H H A OH OH H 370CH; H AH H H H 72H ) H OCH; H
29H H F HH OF H 380H H CH H H H 73 H glc H OCH; H
30CH HH A H OHH 3%H H AH H H H 740H J H OH H
} 4H H HH H CHH 750H 1 H OH H
40H HHH OHH H 76 OH I H OCH; H
4204 HHH OHH G 77 OH H  OCH; H
7H H H OH H
RO ° - 79H CH, H OH H
O | HO o 80H H OH OCH; H

Ri, R, RyR, Ry Ry 81 R=H

4H H I H H CH; 82 R=1

45CH; H H D OH H

46CH; H H C OH H RO Oo.__OH o

47H A H A OH H O o R

48H A H C OH H H

49H A HC OH H o oCH, H

50H B H C OH H 84 R 86 R —F Rooii 90 F H 94 R,=H, R,=OCH,, R;=H
51H H H C OCH;H 85 R=J o R1=J,R2=CH 91 6-OAc-gle H 95 R,=K, R,=H, R;=CHj
52 H H A 1=, Ry=CHj3

53 H H A

Q!
GCOOH
" OH
102 R=C © 104 0

- 105 R=C 106 R=J Ogle
103 R=A 107 R=I 108

2 BEHhEmMELAWEANRRX

- 211 -



520 5 4 1)
2014 4£2 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol.20,No. 4
Feb. ,2014

R

Rs

< 'CH,0H

sophoraflavoside I R;=L, R,=CHj;, R;=M

ara=

OH COOH
L=
OH OH
OH
OH N 1o

CH,OH
OH orsH2
M= on ©

$ CH,0H T
O
on © oH__ o
sophoraflavoside Il R;=L, R,=COOH, R;=Hgy k ﬂ

sophoraflavoside III R;=L, R,=COOH, R;=ara OH

sophoraflavoside V R;=L, R,=COOH, R;=M

soyasaponin I R;=L, R,=CH3;, R;=H

OH OH

B3 ZR=ZBEFRLEULFENLKX

Ry OH

HsCO
OR,
citrusin A R;=H, R,=-OH, R;=glc

alaschanioside A R;=H, R,=a-OH, Ry=glc

citrusin B Ry=0OCHj3, R,=a-OH, R;=glc

_CH,(CH,)44CH
o 2(CH2)14CH3

°N
CH3(CHy)14CH3

B4 AREZXULEWLZEBK

6,4 ,- " H-5,7,3",5 - AR B3 4- A T2
- ) - kEmE T Ko (3R, 48) 6,47 -8
357,305 - U HE3,4- A IF R ZE - () -
+ A Bl A ZAE R A B B AL
5 HipkkAw

B Lk 4 KA 2 A0, S0 A R
KALEY, HATE 2B P BRAT A 10 A KN
BRWS 4N HERERS 2D (DB N
g R T AR FTR™)
6 4iE

W RN —A B TR AL G 26, Ak
SEWFFR N AL A RO E A A
YIS S0 E AL S 0 R S L AR Tb A R A
LR B L R B = S R R e, R R
18 2 45 v T AR W B R B G B IR T, RO I BF ST
2 5 P T A X i K B TR 6, Ry A TR T
SR T E T I A A, Ly A S
ok B S A W M AL SRR T
ZERE R

W6 S e BE 2 1T R 2 ) DL AR R
255088 14 O 9 B, X 7 2 W U G e SR B TR A R
212 -

P A= v 2 BT IR W A o o O i, S e 2 i M AL
oA i R TR S e 2 — s TR, o vy 2 AR 25 AR A
(s bR ) BEAT LG RIS I A, o o fiff phe vy 2 %
PRI RE St T R AT B 5 05 18] o
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