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  FTom  seeds  of  Strongyiodon niacrobotu,s  A. GRAy  (Leguminosae), two saponins  were  isolated
as  their dimetnyl esters,  and  their structures  were  shown  to bc identical with  the dimethyl esters
of  pseudo-ginsenoside-RPi and  zingibroside-Ri  on  the basis of  chemical  and  spe ¢ tral evidence.

This report  gjves the  second  example  of  the  natural  occurrence  of  the  two  saponins,  and  the  first
example  firom Leguminosae.  Both dimethyl estcrs arc new  compounds  and  their physical and

spectral  data aTe  reported  here tbr the first time.

  Key}vords Strongylodon Jnacrobotr.vs;  Leguminosae;  seed;  saponin;  pseudo-ginsenoside-
RP,  ; zingibroside-R,

  Strongylodon macroboti7s  A. GRAy  (Family: Leguminosae, subfamily:  Papiiionoideae) is a  climber

mainly  distributed in the Philippine Isgands.i} This  plant is usually  called  a  
"Jade

 Vine"  in English,

due to the bluish-green co]or  of  its flowers, and  bears large indehiscent fruits, each  of  which  centains

3-10 large seeds.ib)  Up  to dare, no  phytochemical study  of  this plant as  well  as  the other  members  of

the genus StroJzgylodbn has appeared.  In our  search  for medicinal  plants in Leguminosae, we  have

studied  the chemicaS  constituents  of  S. inacrobotnys.

  From  the seeds  of  this p]ant, we  isolated two  saponins  as  their dimethyl esters  (1, mp  t82-1840C,

[a]B) 1-9.0C, and  2, mp  l96-1970C, [cr]i)+11.7'). On  complete  acid hydrolysis with  107{1 aq.  H2S04-

MeOH  <1 :2), both 1 and  2 gave  oleanolic  acid  methyl  ester  (4) as  their aglycone  [identified by mixed

mp  and  by comparison  of  infrared (JR), proton  nuclear  magnetic  rcsonance  (iH-NMR), and  thin layer

chromatography  (TLC)]. As  sugar  moiety,  1 gave xylose  and  methyl  glLLcuronate, and  2  gave  glucose

and  methyl  g]ucuronate  (identified by paper  chromatography).  The  sugar  moleties  of  1 and  2 were

also  identified by an  alternative  route:  i. NaBH4  reduction,  ii. methanolysis,  iii, trimethyLsily]ation, and

iv. gas liquid chromatography  (GLC) analysis  (xylose and  glucose from 1, and  2 moles  of  glucose from

2). On  partial acid  hydTolysis with  4%  aq.  H2S04-MeOH  (1 :2), both 1 and  2 gave  the  prosapogenol,

3-O-(6-O-methyl-e-D-glucuronopyranosyl) oleanolic  acid  methyl  ester  (3).!)
  On  the basis of  this chemical  evidence  and  addltional  spectral  information about  1, 2 and  their hydro-

lysates 3 and  4, [IR, field desorption mass  speetrometry  (FD-MS), iH-NMR,
 and  carbon-13  nuclear

rnagnetic  resonance  (i3C-NMR) (TABLE I)], the structure  of  the two  dimethyl esters  were  determined

as 1 and  2, which  are  identical with  the dimethyl esters  of  pseudo-ginsenoside-RPt  (=:PG-RPi)3) and

zingibroside-Ri  (-,Z-Ri),`) respectively,  PG-RPi  has so  far becn isolated from  Panax pseudo-ginseng

WALL,  subsp.  himalaicus HARA  (Araliaceae) and  Z-Ri  from I'. zingiberensis  C. Y. Wu  et  K. M.  FENG.

  This  report  presents the sccond  example  of  the natural  occurrence  of  these  saponins  and  the first

instance of  co-occLLrrence  of  the  two  saponins.  Many  pharmacoEogical]y active  saponins  have  been

isolated from  plants of  the  gcnus  Panax  such  as  I'. ginseng C. A.  MEyER, P. j'aponicus C, A. MEyER,  and

P. notoginseirg  (BuRK.) F. H, CHEN, which  are  well-known  important  medicinal  plants in the Orient,5)

Consequently,  the isolation of' PG-RPi  and  Z-Ri from the Leguminosae as well  as  the genus  Panax  (Arali-
aeeae)  is of  interest from both chemotaxonomical  and  pharmacological viewpoints.
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TABLF  I,i3C-NMR  Chemical Shifts ef  l, 2, 3,and  4 (1OO,5MHz, inpyridine-ds,fic)

Aglycone

4 3

C-2C-3C-12C-13C-28COOCH3

l 2

 28.11

 78.11122.
 91144.18177.

 97
 51.58

 26.61

 89.14122.86144.16178,OO

 51.59

Methyl  glucuronate

C-1C-2C-3C-4C-5C-6coocHs 107.33

 75. 44

 77. 94

 73.21

 77,25l70.
 85

 52. 03

 26.63
 89. 36122.

 86144.
 16178.00

 5L61

 26.57

 89.32122.
 84144.I6178.

 00

 51.61

105.30

 83, 34

 77.58e)

 72, 84

 76.81170.
 46

 52.08

105.36

 82.61

 77, 54a)

 72.86
 76.79170.48

 52, 08

Xylose

C-1C.2C-3C-4C-5

GIucose

106.95
 76.57

 78.22a)

 71.10
 67. 56

C.1C-2C-3C-4C-5C-6 105, 94

 77.03

 78.33a)

 71.69

 77, 98a)
 62. 75

a}  Assignments  maybe  reversed  ineachverticalcoluinn.
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 Furthermore,  as  a  resti]ts of  these  findings, the discovery of  possible medicinal  uses  of  S. macrobokzvs

may  be expected.

 Finally, dimethyl  esters  1 and  2 are  both new  compounds,  and  their physical data  (melting points and

optical  rotations}  and  spectral  data (IR, FD-MS,  
iH-

 and  
i3C-NMR)

 are  reported  here f'or the first time.

                               Experimental

 All me]ting  points were  determined on  a Yanagimoto micro  me[ting  point apparatus  and  are  uncorrected.  IR

spectra  were  measured  with  a  JASCO  A-302  instrumenL  
"H-NMR

 (400 MHz)  and  
i3C-NMR

 (100.5 MHz)

spectra  were  measured  with  a  .)EOL GX-400 spectrometer  in pyridine-ds as  a  solvent  and  with  tctramethylsitane

(TMS) as an  interna] standard.  FD-MS  spectra  were  taken  with  a  JEOL  DX-3eO  spectrorrieter  us{ng  carbon

eni{tters  under  the following conditions:  accelerating  voltage,  3 kV;  emitter  current,  15-29 mA;  chamber  tem-

perature, room  temperature, Opticat rotations  were  determined in MeOH  on  a  JASCO  DIP-140  digital polar-

imeter. GLC  was  carried  out  on  a Shimadzu GC-7AG  gas chromatograph  under  the following operating  con-

ditions: 1.5Yi, SE-52  on  Chromosorb W  (AW-DMCS)  (2 mx3  rnin  i.d.); detector, FID; injcction temperature,

250"C; column  temperature, 180CC; carrier N? gas, 30 m]imin.  For column  chromatography  and  TLC, Merck

Kieselgel 60 (230-400 mesh)  and  precoated silica  gel plates (Merck HF-254)  were  used,  respectiyely.

 Plant material--Mature  fruit of  Strongylbdon tnaerohotrys  cultivated  in the hothouse of  the Botanical Gardens

of  the Unjversity of  Tokyo  (Faculty ot' Science, Hakusan,  Tokye, Japan) were  harvested in August, 1984,

 isolation of  1 and  2 T"'enty-two seeds  (797 g) obtained  from  the fresh fruits were  cut  and  extracted  four times

with  MeOH  aL  reom  temperature  for 10  d and  the  solvent  was  evaporated  under  reduced  pressure. Thc  extracts

(48 g') were  treated with  hot MeOH  (500 ml)  to give a  saponin  mixture  as  a  precipitate. The saponin  mixture  (27.0

g) was  collected  by filtration, and  a  part (5 g) of  it was  dissolved in H!O  (300 ml)  and  treated with  Dowex  50 W  x

8 (50 g).6' Evaporation  of  the solvent  gave  a  residue  which  was  disso]ved in MeOH  and  reacted  with  a  solution

of  diazoinethane in Et20. After the usual  work-up,  the product (5.1 g) was  chromatographed  on  si]ica  gel (400

g), with  a  Iower phase of  CHCI,-MeOH-H,O  (7:3:1). Dimethyl  esters  1 (1.10 g) and  2 (O.88 g) were  eluted  in

that  order  and  showcd  the fo11owing physical and  spectra]  data; ester  1: colerless  crystals from  MeOH-Et20,  mp

ls2-t84SC, la]ti'e 1-9.0V (c-O.60). IR  v}1#E  cm-i:  1720 (COOMe),  1160, I070, 1035. FD-MS  ml=･  (e/:,): 
793

(M+-H,  81), 792 (M ÷

,
 100), 660 (M±-132, 22), 471 (33). 

iH.NMR
 O: O.82, O.87, O.93, O.94, 1.11, 1.24, 1.30 (3H

eaeh,  al] s, 7x tert. Me),  3.28 (IH, dd, J-11.8,  4.3 Hz, H-3cr), 3,72 (6H, s, 2 × COOMe),  4.99 (1H, d, J-7.5  Hz,

anomeric  H  of  6-O-Me-glucuronoside), 5,29 (1H, d, J=7,2  Hz, anomeric  H  of  xyloside),  5,37 (IH, m,  H-12). iSC-

NMR:  given in TABLE  I. AnaL  Calcd. for C,,H6BO,,,･2H,,O: C, 62.37; H, 8.70. Found:  C, 62.19; H, 8.87. ester

2: colorless  needles  from  MeOH,  mp  196-I97"C, [cr]i'?+11.7C (c-O.44). IR  vl:2E' cm"L:  ]720 (COOMe),  1160,

1070, 1040. FD-MS  m,tz  (9･t)[ 823 (M - Hl 83), 822 (M+, 34), 661 (Mi-+H-162, 3), 471 (100). 
iH-NMR

 6:

O.82, O.85, O.93, O.94, 1,IZ 1.23, 1.30 (3H eaeh,  all s. 7 × terl. Me), 3.27 (IH, dd, J-･ 11.8, 4,3 Hz, H-3cr), 3.72, 3,74

(3H each,  all s. 2 × COOMe),  4.99 (IH, d, J-7.S Hz, anomcric  H  of  6-O-Me-glucuronoside), 5.37 (1H, m,  H-12),

5.43 (IH, d, J=7.6  Hz, anomeric  H  of  glucoside).  
i3C-NMR:

 given in TABLE  I. AnaL  Calcd for C,4H7oOui

3H20i C, 60,32; H, 8.67. Found  C, 60.84; H,  8.26.

 Acidic  hydrolysis of  1 ftnd  2 Dimethyl ester  (1) (35 mg)  in 10[ll aq,  H,SO.,-McOH  (1 :2) (6 ml)  was  refluxed

for 7 h. The  reaction  mixture  was  poured  into ice-water and  extracted  with  Et20. The  Et!O  solution  was  washed

with  H20, dried over  MgS04,  and  concentrated  to giNe 4 (22 mg)  as  colorless  necdles,  which  was  shown  to be iden-

tical with  authentic  oleanolic  acid  methyl  ester  by mixed  mp  and  by comparisen  of  IR, jH-NMR,
 and  TLC.  The

aqueous  laycr was  neutra]ized  with  Amberlite IRA-45  (OH- form). Evaporation  of  the  solvent  gave a residue,

which  was,  after  treatment with  diazomethane in Et20, subjected  to paper chromatography  (iso-PrOH-n-BuOH-

H20.--7:1:2 was  used  for development  and  aniline hydrogen  phthalate  for detection) to deinonstrate the presence

of  xy]ose  and  methyl  glucuronate. Acidic hydro]ysis of  2 in a sirnilar  manner  demonstrated that 2 is composed

oi' 4, glucose,  and  methyl  gl"curonate,

 NaBH,,  reductlon  ot' 1 and  2 fo11owed by metlianolysis--NaBH,  (20 rng)  was  added  to 1 (20 ing)  in MeOH  (3

ml),  and  the reaction  mixture  was  stjrred  overnight,  The  product was  pouTed  into H20  and  extractcd  with  n-

BuOH.  Evaporation  of  the  solvent  gave a residue  (23 mg),  a  part (ca. 5 mg)  of  which  was  dissolved in 57.e dry

HCI-MeOH  (2 m])  and  refiuxed  fer 3 h. The  reaction  mixture  was  neutralized  with  Ag2CO,, filtered, and  evap-

orated  to dryness. The  residue  was  trimethylsilylated with  N,O-bis(trimethylsilyl)trifluoroacetarmide-pyridine

and  subjected  to GLC  to demonstrate the presence  of  Me  xyloside  and  Me  glucoside in a  molar  ratio  of  1 :1. When

treated  in a  similar  manner  as in the  case  of  1, 2 gave two moles  of  Me  glucosides,

 Partial hydrolysis of  1 and  2 A  solution  of  1 (200 mg)  in 4%  aq.  H2SO.,-MeOH  (1:2) C60 ml)  was  refiuxed

for 4 h. The  reaction  mixture  was  poured  into H20  and  extracted  vv'ith n-BuOH.  Evaporation  of  the sorvent

gave  u  residue  which  "'as,  after  treatment  with  diazomethanc  in EtL,O, chromatographcd  on  silica  gel. Successive

elution  with  CHCI,,  CHCI,,-MeOH  (20:1), and  C4]I) gayc 4 (51 mg),  3-O-[6-O-Mc-P-D-glucuronopyranosytl
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oleanolic  acid  methyl  cster  (3) (12 mg),  and  urll'eacted  1 (20 mg)  in that order. The physical  and  spectral  properties
of  3 are  as  foltows; colorless  crystals  from  EtOH,  mp  238-2410C  lref. 2a, mp  202--205"C; ref. 2b, mp  239-2420C],

[cr]B)+14.60 (c-O,?.4) [ref. 2a +18.0' (EtOH); ref. 2b, - 15.00 (MeOH)]. IR  v,K.#l cm-":  1735 (COOMe), 116S,
I060,

 
1020.

 
FD-MS

 m/:･  (VA): 660 (Mi, 10e), iH-NMR
 6: O.82, O.85, O.93, O.94, 1.00, 1,25, 1.33 (3H each,  all

s.
 
7xtert.

 
Me),

 3.38 (IH, dd, J'-1l.6, 4.6 Hz, H-3or), 3.71 3,75 (3H each,  all s, 2 × COOMe),  5.02 (IH, d, J=-7.6
Hz, anomeri ¢  H  of  6-O-Me-glucuronoside), 5,38 (IH, m,  H-12).  

i3C-NMR:
 given in TABm  I. 2 (270 mg)  was

hydrolyzed
 in a  similar  manner  as in 1 to give  4 (73 ing),  3 (27 mg),  and  unr'cacted  2 (34 mg).

 Acknowledgemeilt: We  are  grateful to Prof. K. Iwatsuki, Directer of  the  Botanical Gardens, Uni-
versity  of  Tokyo, for his kind permission  to co]lect  the plant materiat.
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