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The  acetone  extract  of  Sophorzi flavescens Aiton (Leguminosae) exhibitcd  lethal activity

agatnst  Tr}T)anosoma crttzi,  Colurnn chromatographic  separation  of  the extract guided by
trypanocidal  activity  affOrdcd  a  new  prenylated flavanone (4), together  with  nine  known
flavonoids: sophoraflavanone  G  (1), (-)-kurarinone (2), kushenol L (3). 2'-
methoxykurarinone  (S), 7,4'-dihydroxy-5-methoxy-8-(T,v-dirnethylallyl)-flavanone (6),
Ieachianone A (7), 8-prenylnaringenin (8), noranhydroicaritin  (9) and  alopecurone  G  (10).
Thc  structure  of  the new  flavanone 4 was  detcrmined on  the basis of  spectroscopic

analyses.  The  minimum  lethal concentrations  of  these compounds  against  epimastigotes

of  T. cruzi  werc  3,7 
,uM

 (1), 14 ptM (2). 7.1 paM (3), 7.2 paM (4), 6.9 
,uM

 (5), 71 "M  (6), 5.5

paM (7), t8 ,uM (8), 4.4 "M  (9) and  3.6 paM (1O).
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  The  dried roots  of Sophora fravescens Aiton

(Leguminosae) are  uscd  in Asian countries  fbr

treatment  of  gastrointestinal disorders, diarrhea, fevcr,

pain, and  skin  parasites.i) In our  screening  of  natural

medicincs  used  in Vietnam  fbr trypanocidal  activity

against  Z  cruzi,  the ethiologic  agent  of  Chagas'

disease,2) we  found that the acetone  extract of the dried

roots  of  this plant, which  is called  
"Kh6

 sam  Btic" in

Vietnam,3) showed  lethality against  epimastigotes  of

this parasite. In this paper, we  report  the  identtfication

of  the trypanocidal  constituents  of  S. flavescens.

              EXPERIMENTAL

General  procedures  Melting points wcre  detcrmined

on  a  Yanagimoto  micro  melting  point apparatus.

Optical rotation  ([cr1.) and  CD  spectrum  were  measured

on  JASCO  DIP-370  polarimeter and  JASCO  J-720

spectropolarimeter.  respectivcly.  
iH-

 and  
'3C-NMR

spectra  were  measured  on  a  JEOL  JNM-LA500

spectrometer  with  TMS  as an  internal standard  and

chemical  shifts wcre  recorded  in fi ppm,  Fuji Silysia
BW-127ZH  silica el and  Cosmosil 75C -Prep

t Present address/  Tsukuba Medicinal Plant Research Station,

National rnstitute of  Health Sciences, Ministry of  Hea]th,
Labour and  Welfare, 1 Hachimandai, Tlsukuba 30S-0843, Japan

(Nacalai Tesque) were  used  fdr colurnn

chromatography,

Plant materials  Nib sam  Bac (dried roots of S.

.flavescens)
 was  purchased frorn a  market  in Ho  C}ii

Min  city  in June 2000.

Extraction and  isolation Dried roots  of  S. .flavescens

(2 kg) was  extracted  with  acetone  under  reflux  (3 h x  3
times) and  the extraet  was  concentrated  under  reduced

pre$sure to givc 68.6 g of  dark brown  residue  (MLC=
6.25 psgtml). A  part of  the residue  (5,2 g) was  applied

to a siliea gel column  and  clutcd  with  CHCIj-

MeOH=19:1  to gtve 7 fractions. Fraction 4 (716 mg,
MLC=6.25  pag/mE) was  separated  by  silica  gel column

chromatography  (hexane-AcOEt-MeOH=3/2/O,J) and

crystallized  from benzene to give sophoraflavanone  G

(1)`) (60 mg).  Fraction 5 (1,1 g, MLC=12.5  pgfml)

was  subjected  to sillca  gel column  chromatography

with  hexane-acetone=1:I and  purified by  Lobar RP-l8
celumn  (MeOH-H,O=7/3) to give (-)-kurarinone (2)5)
(389 mg),  Another part of  the acetene  extraet  (58.2 g)

was  separated  by silica  gc] column  chromatography

(CHCIyMeOH=i9/1, 9/l and  MeOH)  to give 8
fractions. Fraction 5 (7.6 g, MLC=6,25  ptglml) was

separated  by silica  gel column  chromategraphy

(hexane-AcOEt-MeOH=100:100:2.5, 10:20:1 and
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McOH)  to givc 6 fractions. The  sceond  fraction

<fraction 5-2, 2.6 g) was  separatcd  by  silica  gel

(benzene-AcOEt=2:1, CHCI]-AcOEt=3:2),  Lobar RP-

l8 (McOH-H,O=7:3) and  Sephadex  I.H-20 (MeOH) to

give kushenol L (3)") (IO mg).  Fractionation of  the

fouith (fr. 5-4, 317 mg)  and  fifth (fr. 5-5, 1.1 g)

fractions by silica  gel (ether-acetone=15:1, hexane-

acctonc=5:3,  CHC13-acetQnc=15:l, hcxane-AeOEt=-1:l)

and  Lobar RP-18  (MeOH-H20=8:2) gave a  new

flavanone (4) (1I mg),  and  (2S)-2'-methoxykurarinone

(5)S) (111 mg)  and  (2S)-7,4'-dihydroxy-5-methoxy-8-
(y,y-dimethylallyl)-flavanone (6),7) respectively.

Further separation  of  fraction 4 (2.9 g) by combinations

of  silica  gcE and  ODS  as  dcscribed above  gave

lcachianone A  (7)S} (42 mg),  8-prenylnaringenin

(sophorafiavanonc B, 8)") ([1 mg),  noranhydroicaritin

(9)["' (g mg),  and  a}opecurone  G  (10)i" (15 mg),
Compound  4: Pale yellow amorphous,  mp  126-127"C,

[a],, -105,2n (c=O.54, MeOH).  CD  (MeOH) h.,, 333.7

nm  (AE +4.lt),  312,1 (O.O), 290.7 (-13.3). IR (KBr)
cm  

i:
 3306, 2974, 2928, 1655, 160S, 1582, 1462, 1300,

1 l07. UV  (MeOH) A,.,. nm  (log E): 224 (sh. 4.31), 288

(4.19). EAB-MS  mlz:  439,2I16 (M+H', Calcd for

C?fiH3TOt,: 439.2120). iH-
 and  

i3C-NMR
 in acetone-d,:

see  Table 1,

lbypanocidalassay Trypanocidal assays  were

pcrCbrmcd as dcscribed prcviously.i2) Each assay  was

perforrned in duplicate. The  minimum  lethal

concentratien  (MLC) ef  a  positive control,  gentian
vio}et,  was  6,3 ptM under  this condition.

higher field at 6 189.0 than  that ofleachianoneB  (11) at
a i98.3. Analyscs of  HMQC  and  }IMBC  spcctra

([[lible 1) revealed  that the methoxy  group in 4 was  at

C-5 instead of C-2' in 11. Thus, the  structur¢ was

concluded  as  indieated. The  stereochemistry  at  C-2

was  concluded  to be S from the  positive Cotton effcct  in

its CD  spectrum.i"}  However,  the stereochemistry  at

C-2"  could  not  be determined. The  MLC  of  the

isolated compounds  against  epimastigotes  of  T, cruzi

were  3.7 paM (1), 14 
,"M

 (2), 7.1 paM (3), 7,2 paM (4), 6,9

uM  (5), 71 psM (6), 5.5 ,uM (7), 18 paM (8), 4,4 paM (9),
3,6 psM (IO), Alopecuronc G  (10) showed  thc  most

potent activity,  howevcr, the  content  of  this cempound

was  small,  Taking  the  contents  of  the trypanocida]

compounds  into account,  the major  part of the

trypanocidal  activity of the extract can  be ascribcd  to

sophoraflavanone  G (1) and  (-)-kurarinone (2),
Although  sorne  flavonoids have been reported  to have

Table 1. NMR  Data of  Compound4  in acetonc-d6

Ne, ll

    
ljCev

4
l]C tHb HMBcr

         RESULTS  AND  DISCUSSION

  .F;ractionation of  the  acctone  extract  of  the  roots  of  S.

flavescens under  the guidance o[  trypanocidal  activity

rcsulted  in the isolation of  ten trypanocidal  compounds.

Of  the ten constituents  isolated, nine  were  known

flavonoids; sohporaflavanone  G  (1).4) (-)-kurarinonc
(2),S] kushenol L  (3),6} (2S)-2'-methox}r-kurarinone
(5),S) (2S)-7,4'-dihydroxy-5-metboxy-8-(v,v-dirnethyl-
allyl)-flavanone  (6)7) leachlanone A  (7)i) 8-

prenylnaringenin (sophoraflavanone B, 8),g)

noranhydroicaritin  (9),i") emid  alopccuroiic  G  (10).i')
Their structures  were  confirmed  by comparison  of  their

spectraj data with  those rcported.

  Con)peund  4 was  obtained  as  a pale yei]ow

amorphous.  Its molecular  formula was  established  as

C?fiH3n06 by high resolution  FAB-MS,  The  
iH-

 and

'iCNMR
 spectra  ([Ibble 1) were  sjmilar  to those of

leachianone B (ID,i3) except  for the chemica]  shift  of

the carbonyj  carbon:  the  carbonyl  carbon  of4  appeared

 2

 3

 4

 56

 7

 8

 9
 10
 1'

 2,

 3,
 4i

 5"
 6'
 1"

 2"
 3"

 41,
 5i,

 6"

 7,i

 8H
 9"
 10"OMe2,-OI･!4LOH

75,743.0

198,3l63,O97.7163.6I03.8161,9103.4119.5159.3100.5160.510S.5128.8

 23.0

 42.3

 305

124.0l34.0

 26.4

 IS.3

 80,6
 21.6
 28.3
 56,4

75.245.4

189,O161.294.2160.5102.7162,8106.01182156.1103.5159.3le7.8128.2

 22,8

 41.8

 30.1

123.413.3.5

 25.9

 17.9

 79.6
 21.3
 27.8
 55.9

5.64 (dd, J=13.1,2.8)
2.65 (dd, J=16.2, 2.g)

2.85 (dd, J=162, 13.D

6.00 (s)

6,47 (d, J=2,5)

6.42 (dd, J-8.2, 2.S)
7.32 (d. J=8.3)
2.21 (dd, ,k16,8, 9.8)

2.72 (dd, J=16,8,5.5)
1.69 (m)1.85

 (m)2.27
 (m)5.18
 (t-like)

l,66 (3H, s)
1,57 (3H, s)

1.22 (3H. s)
1.41 (3H, s)
3.76 {3H, s)

8.59 {s)8,34
 (s)

1',2Z6'

 4, 102,4,1,

5,7,8.1O

 1',2',415,

    ]13,

   2,2",4,

7, 8, 9, 2",3", 8"

 7,g,9.2".8"

    g-

  2",4･,,5-

   6'L7"

  4",5-,7･･

  4", 5", 6"

  2t,, 8", 10"

  2'L 8", 9"

     5

   21 1'

    3',5'

"
 In DMSO-dG  (from ref.  13);bJ  vulues  h] Hz;"  carbons

corre[ated  to the proton,

trypanecidal  actiyity,]5'i]  this is thc first report  of
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Ho  ,]; 
,. 9,, 

"

   Rl O

  1 : Rl=-.OH; R2=H

  2: Rl=OMe;  R2=:H

  5 / Rl=OMe;  R2=Me

  7/ Rl=OH;  R2=`-Me

  10/Ri=H;R2=Me

HO

l

i 
ps

 -

 OR
 6/

,of

H

oFPH

                           o
                           R=Me
                         8iR=  H

trypanoeidal  activity for prenylated flavonoids.

Among  the isolated flavanones, those with  a  lavandulyl

group (1, 2, 4, 5, 7, 10) showed  stronger  activity

cornpared  to those  with  a prenyl group (6, 8),

suggesting  that prenyl groups may  p]ay an  important

ro]e  in the activity.  In fact, naringenin,  a  flavanone

without  any  prenyl group, showed  only  a very  weak

trypanocidal  activity  (MLC=370 "M).

Acknowledgement  This w()rk was  supported  in

part by  Grants-in-Aide for Scientific Research (No,
11793e18  and  No. 11672101) from  the Japan Society

for the Promotion  of  Science.

         REFERENCES

1) "Intemational

 Collation of  Traditional and  Folk

  Medicine", Vol. 1, ed. by Kimura  T., World

  Scientific, Singapore, 1996, pp. 66-67.

2) Bastien J. W., 71he Kiss of Death, Chasas'

  Disease in the Americas; The University of Utah

  Press, Salt Lake  City, 1998.

3) Kiuchi F., Matsuo  K., ttane Y., ILe M.,

  Honda  G., Qui T. K., Nakajima-Shimada  J., Aoki  T.,

  Ndtural Medicines, 56, 64-68  (2002),
4) Shirataki, Y., Yokoe, I., Noguchi, M･,

  Tomimori,  T., Komatsu,  M., Chem.  Pharm.

  B"lt., 36, 2220-2225  (1988).
S) Kang,T.-H.,Jeeng,S.-J.,Ko,W,-G.,Kirn,

  N.-Y,, Lee, B.-H., Inagaki, M,, Miyamoto,  T.,

  Hjguchi, R.,

  Kim,  Y,-C., J, Nan  Prod,, 63, 680-681 (2000).

6) Wu,  L.-J,, Miyase, T,, Ueno. A,, Kuroyanagi.

  M., Noro, T., Fukushima,  S., Sasaki, S,,

  Yakugaku  Zasshi, 105, 10341039  (19g5).

 -, ff3'
   I 4･

"ptrtsL 
3'

   1'

 OR2

 ORI O
4/ Rl=Me;  R2=H

11 : Ri-=H; R2==Me

H

         H

..,of

H

 H

         
         

              9

7) Kang, S. S., Kim, J. S., Son, K. H., Chang, H. W.,

  Kim,H,P,,Fitoterapia,71,5tl--515(2000),

8) Iinuma, M,, Tanaka, T., Mizuno, M.,

  Shirataki, Y., Yokoe, I., Komatsu,  M.,

  Lang, F. A., Phytochemistry, 29, 2667-2669

  (1990).
9) Komatsu,  M., Yokoe,  I., Shirataki, Y., Chem.

  Pharm.  Butt., 26, 3863-3870  (1978),
10)Takemoto,  T., Daigo, K., Tokuoka, Y.,

  )2tk"gaku Zisshi, 95, 312-320 (1975).
11)linuma, M., Ohyama, M., Tanaka, T.,

  Phytochemistr.v, 38, 5l9-525 (1995),
12)Kiuchi E, ltano Y,, Uchiyama N..

  Honda  G., Tsubouchi A., Nakajima-

  Shimada J., Aoki T., J. Ndt. Prod., 65, 509--S12

  (2002),
13)Iinuma, M., Tanaka, T., Kawai, M..

  Mizuno, M., Lang, F. A., Phytochemistry, 3e,

  3773-377S(1991).
I4)Gaffield W., Tletrahedron, 26, 4093-4098

  (1970).
IS)Lopes, N, P., Chicaro, P,, Kato, M. J.,

 AIbuquerque, S,, Yoshida, M., Planta Med., 64,

 667-669 (1998),
16)Ribeiro, A,, Pilo-Veloso, 

'D.,
 Romanha, A. J,,

 Zani, C. L., J. Ndt. Prod,, 60, 836-838 (1997).
17) Grael, C. F, F., Vichnewski, W., Souza, G.

 E, P,, Lopes, J. L. C., Albuquerque, S., Cunha, W.

 R., Phytother, Res., 14, 203-206 (2000).

(255)


