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  Two  new  iridoids.6-O -caffeoyl ajugcl and  6-O  -isoferuloyl ajugol. and  one  new  phenethyl glycoside.

(3,dl dihydmxylineriyl) ethyl  5-O -isoferuloyl-P-D-apiofuranosyl-(1-n.6)-P-D-gluc(rpyranosicle, were  iselated

from the dried leayes of PIryllarthron maclagascariense,  along with  seven  known  compounds  identified as

minecoside, veminoside,  methyl  caffeate.  salyigenin.  apigenin  6.7-dmiethyl ether. (4hydroxyphenyl)

ethyl  apiofuranosyl-(1-O-6-D-  glucopyranoside, 7-O  
-
 acetyl  loganic acid.  1[he structures of  these new

compounds  were  deterrnined on  the basis of their spectral  data.

Keywords:  Rlryttartlmon nta(laguscariense;  leayes; Bigrioniaceae; 6-O 
-caffeeyl

 ajugol; 6-O-isoferuloyl

ajugol;(3v4-dihydroxyphenyl)ethyl5-O-isoferuloyl-6-D-apiofuranosyl-(1-O-P-D-glucopyranoside.

  [[he genus Phyllarthron (Bignoniaceae), rep(esentod

by 13 speeics,  has its center  of  distribution in Madagascar

and  Comores. Some  species  of  this genus are  exotic  in

}vfauritius and  Remion  islands.1･2)

  1'hytla,thrt)n maalagasctiriense  is an  endemic  medicinal

plant widely  distributed in the Center and  East et'

Madagascar. Tlie leaf of  this plant is commonly  used  in

the traditional ptmcopoeia  for its anti-inflamatory,

anti-cataplasm  and  anti-syphilitic properdes.3) To  the

bcst of  our  knowlcdge. no  phytochcmical inyestigation

has been appeared  in the literature.

  Ihe Irresent study  dcals with  the isolation atrl

structure elueidation  of  two  new  iridoid glucosides (1 , 2)

and  one  new  phenethyl glycoside (3) together with  three

kaown iridoids (46), one  known phenethyl glycoside

a). two  known  ilavoneids (8, 9) and  methyl  caffeate

(1 O) ftem the 1eaves of  the plant.

RESULTS  AND  DISCUSSION

  [[1ie methanolic  extract  of  the leaves of  P.

,na`tzrgascariensv  afforded  ten ccuripounds  (1-1O). Seven

were  identit"ied as  kaown compounds:  Minecoside  (4),

verminosidc  (5),4) 7-O-acetyl loganic acid  (6),5) 2-(4-

hydroxyphenyl)ethylapiofuranosyl-(1"-,-6)-P-D-glucopy-

ranoside  (7),6) salyigenin  (8). apigenin  6,7-dmethyl

ethcr  (9)7) and  methyl  caffeate  (1O) by  comparis(m  of

their spectral data with  the reported  data.

  Compound  l was  obtained  as  a  pale yellow

amorphous  powder. whose  molecular  formula was

determined as  (]2ztH3oOi2 by  HR  FAB-Mass  spectral

analysis

  The IH  NMR  of 1 showed  sigtials. due to a  13A

uisubstituted henzene (6 6.76, d, J =  8.3 Hz;  6 6.93. dd,
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J=  8.3 and  1.7 Hz, and  6 7.03. d, J =  1.7 Hz), a trans

clefin ( 6 6.27 and  7.54. each  1}I. d. J ='  15.9 Hz) and  a

cis  olefin  (6 4.95. dd. J=  6.2, 2.9 Iiz, and  6 6.20. dd, J

=  6.2. 2.2 Hz). A pair of large geminal coupling  at 6

2,22 (IH. dd.J=  13.6, and  6.3 Hz) and  6 2.oo (IH. dd. J

=  13.6. and  4.6 Hz) could  be  assigned  to a  methylene.

   
i3C  NMR  specmm  showed  24 signals, fifteen of

them athibutablc  to an  ajugol and  nine to a caft'eoyl

group. Alkaline hydrolysis of  1 in MeOH  gaye  ajugol

(1a)8) and  mcthyl  cal1'eate.  Acylaticm shift  were  observcd

for the signals of1  due to C-6  (t2.1 ppm), C-5  (-2.0

ppm) and  C-7 (-2.2 ppm), in comparing  the i3C
 NMR

spe(tra to those of ajugol. Further, long range

correlations,COIH-6;  C-1/H-1'; C-IVH-1  were  observed,

in the I{MBC  spectnim.  confirming  that the cafl'eoyl

moiety  is attached  at  C-6  of  ajugol and  the glucosyl unit

at  C-1. Tlius, the structure  was  cQnclnded  as  6-O-caffcoyl

ajugol.

   The  molecular  formula ot' Compound  2 was  deducod

as  C2SH32012 from HR  FAB-MS.  1[he IH  (rablcl) and

t3C
 NMR  (Tabl¢ 2 ) signals  of  2 were  simi1ar  to those of

1 in al1 respects  except  for the presence of  the  sigrial  at  6

56.4 (tH NMR,  6 3.88, s) assigned  to a  methoxyl  group

in the acyl  portion. The IH  and  !3C  resonances  (JI'ables 1

and  2) arising  from the acyl  moiety  showed  better

agreement  with  those of  isoferulate9) than ferulate.10)

Morever, in the NOE  difference expciment.  irradiation at

a  mcthoxyl  ptoton signal (6 3.88) entianched  the signal  at

6 6.95 (IH. d. J =  8.3 Hz). 
'lhe

 fact that the 13C.

chemical shifts dne to the ajugol are  yery  simi1ar  to those

of  1 indicates that the acyl  group is also attached  at C-6.

Tliesc wcrc  suppertcd  by the long rangc  coTrelations,  C-

4"10Me  (6 3.88) and  H-11C-1', H-11C-9;  COIII-6 in the

HMBC  specmm.  On  the basis of  this cvidence,  the

structure of  2 was  elucidated  as 6-O - isoferuloyl ajugel.

   Compound  3 was  obtained  as an  atnorphous  powdcr,

whose  molecular  formula was  determined as  C2gH3601s

by HR  FAB-Mass  spectral analysis.  
'Ihe

 IH  NMR

showed  signals, due to the presence of two  ABX  systems.

a methylene  proton signal at 6 2.78 (2H. t. J =7.0  Hz).

oxomethylene  proton signals at 6 3.70 (IH, m  ) and  6

3.97 (IH, m).  a  methoxyl  proton signal at 6 3.89 (3H,

s  ), two  trans olefinic  protons (O 7.60. d, J =  15.8 I'iz

and  6 6.32, d, J=  15.8 Hz), as  wcll  as  a  glucosyl and

aptosyl  anomeric  protons (6 4.30, d, J =  8.0 Hz  and  6

5.10, d, J=  2.2 Hz, respectiyely).  [Ihese are characteristic

of  phenylcthancid glycosidcs.11)

   
13C

 NMR  spectrum  of  3 is very  similar  to 2-(4-

hydroxypticnyl) ethyl  SO-trans-feruloyl-frDaplosyl-

(1-O-rvDglucopyranoside6) exoept  for the signals

arising  from  the aromatic  rings. Instead of  feruloyl. the

isoferuloyl group was  observed  in 3 and  the other  ABX

system  must  be that of  the aglycone,  Since, the six

signals  arising  ffom  the aromatic  ring (6 117.1, 116.3.

121.3. each  CH  and  131.3. 1`ut.5, 146.0 each  C  by

DE}'1' experiment)  and  the methylcnes  (& 72.1 and  36.6,

each  CI  I2) wcrc  superimposable  on  those of  the  aglycone

of  sanangoside.12)  the structure  of  (3.4diihydroxyphenyi)

ethyl  was  present in 3. Furthermore, the chemical  shift

of  the glucosyl anomeric  proton (6 4.26) and  the sigrial

of  the C-1' (6 104.3) shovved  that the sugar  linkage is not

an  ester-linkage  glucosyl. Based  on  the above  data, the

attaehmcnt  must  be at  positi(m 8 of  the aglycone.

Theret'ore, the structurc  of  3 was  identified as e'A

dihydroxyphenyl) ethyl  (5-O-isofeniloyl-O-frDapie

furanosyl-(1-,pe-&Dglucopyranoside).
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6-D-Gluccrpyranoside

  NMR  spectia  (IH, 13C,  HSQC,  H}vBC)  were  re[xx(iod

in CI]igOD using  a  JEOL  JNM  A-400 spectrometer  (400

MHz  for IH  NMR  and  100 MHz  for 13C  NMR).  MS

were  recorded  on  a  JEOL  JMS-SX  102 spectrometer,

Optical rotati{ms  were  measured  with  a  Union  PM-1

digital polarimeter. Preparative HPLC  was  carTied  out  on

columns  of  ODS  (150x20 mm  i.d.. YMC)  with  a  Tosoh

reffaction  index (RI-8) detector, flow rate  6mltmin. For

CC, silica gel G  60 (Merck), RP-18 (50 mm.  YMC)  and

highly porous cepolymer  of styrene  and  diyinylbenzene

(Mitsubishi Chcm. Ind, Co. Ind) were  used.  TThe solvent

systems  were:  a) Hexane-EtOAc  (6:4), (ll) IltOAc-MeOH

(8i2), (III)15-1oo% MeOH.  aV) 45%  MeOH,  (V) 20-

1oo%  MeOH,  (VI) 20-60%  McOH.  25%CIisCN.  The

spray  reagent  used  for [ILC was  10%  I{2S04 in 50%

EtOH.

  Plant  material.  Mant material  was  coilccted  in

August, 1999  frQm Ambohimanga-A!itananarivo,

Madagascar. [fhe identity of  the plant was  confirmed  by

I)r. Armand Rakotozafy frorn Institut malgache  de

rechert)hesappliqu6es.

  Extractien  and  isolation of constituents  of

P.madagascariense.  [[he dried leaves (l,O kg) of  P.

macZagasctu'ierLse  were  extracted  with  MeOH.  After

remoyal  af  the solvent  by cyaporation,  the resi(hie  (2oo

g) was  suspended  in water  and  extracted  with  hexane,

EtOAc  and  n-BuOII,  successiyely.  Ihe  EtOAc  extract  (90

g) was  subjected  to a  column  of  siliea  gel (system I),

to afford  compounds  8 (52 mg),  9 (24 mg)  and  10  (248

mg).  [Ihe n-BuOl-!  extract  (45.0 g) was  subjected  to a

column  of  highly porous oopolymer  of  styrene  and

diyinylbenzene. and  eluted  with  H20, 35%  MeOH,  70%

MeOH,  MeOH  and  MepCO,  successively,  The t'raction

eluted  with  35%  MeOH  was  chrumatogrqphed  on  a

column  of  silica  gel (systoms II), affbrding  eighi

fractions. Fractiens 2 and4  were  subjected  to RP-18 and

ODS-HPLC  using  system  III and  system  IV.

respectiyely  to afford  coinpound  1 (257 mg).  4 eS3

mg),  5 (1.6 g). Iiractions 3 and  5 were  fdmher purified by

RP-18 using  system  V to provide cxmipounds  6 (154

mg)  and  7 (32 mg).

  Silica gel column  chromatography  of  the fraction

eluted  with  70%  MevOH, (system II), afforded  fiye

fractions, Ftactions 3 and  4 were  subjected  to RP-l8  and

ODS-HPLC  column  using  system  V and  system  VII.

respectively  to aflbrd  compeund  2 (30 mg)  and  3 (20
mg).

  Cempound  1. Pale yellew amorTihous  powder.

[alD30 -12ge (c 1.2. MeOH);  
IH

 ma:  Table 1; 13C

NMR:  Table 2; Negative HR-FAB-MS,  mla  : 509.1601

{M-H]J (Cz4H2gO12 requires  509.1658 )

  Atkatine  hydrolysis of cempound  1.

Compound  1 (20 mg)  was  dissolyed in IN  NaOH-

McOH  (2ml) and  kept at  room  temperature  for 30 min.

The  reacti(m  mixture was  ncutralized  with  amberlite

MB-3  to separate  thc mixture of  the two  compounds  by

precipltation in MeOH,  [1ie two  compounds  were

identifiod as  methyl  caffeate (1O) and  ajugal (1a) by

TLC  and  iNMR  spcctra  respectively.

  Compound  2. Amorphous  powder. [a]D30 -1320

(c O.S, MeOII);  iH  NMR:  Table 1; i3C  NMR:  Table 2;

Negative HR-FAB-MS,  mk  : 523.1790 [M-H]rr

C2sll3iOi2 ( requires  523.1815).

  Compeund3.  Amerphous  powder. [a]D30 -550 (c

O.9, MeOH);  
]H

 NMR  and  
i3C

 NMR:  Table 3;

Ncgatiye IIR-FAB-MS,  mlz  : 623.1970  [M-Hl-

C2gH3sOis  (requires 623.19r75).
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Table 1

1H
 mo  spectral  data for compounds  1 ,

 OH

1aand2

             7

        08
       o

    OH

    1HO

       OH

3

 (400MHz, CD3CM)

 2

1

  6

3 
OH'ss

 4 oH

5

H1* la 2.

1 5.49d  (2.4)

3 620  dd (6.2,2.2)
4  4.95 dd (6.2, 2.9)

5 2.91 hrd (9.3)
6 4.85m

7a 2.22 dd (13.6, 6.3)

7b 2.oo dd (13.6, 4.6)

9 2.st dd (9.3.2.4)
10  1.37s

Glucosyl moiety:

1, 4.esd (7.8)
2' 3.20-3.42m

3' 3.20-3.42m

4' 3.20-3.42m

5T 3.20-3.42m

6'a 3.65 dd (4.6.12)
6!b 3.90 dd (12. 2)

C]affcoyl meiety:

2" 7.03d  (1.7)
5" 6.76d  (8.3)

6ti 6.93 dd (8.3,1.7)
ct 6.27d  (15.9)

P 7.54d (15.9)
OCH3

5.36d (2.4)
6.10dd  (6.2,2.2)

4.T  dd (6.2, 3.0)

3.10 m3.80

 m1.93

 dd  <13.4, 6.0)

1.71 dd (13.4,4.6)
2.46 dd (9.6, 2.4)

1.36 s

4.54d  (7.8)
3.20 dd  (9.2.7.8)
336dd  (9.2,7.9)
3.24dd  (9.5.7.9)
3.25 m3.58

 dd (5.1,12)
3.84 dd (1.9.12)

5.48d (2.4)
6.25 dd  (6.2, 2.1)

4.92 dd (6.2, 2.9)

2.92 brd (9.0)

4.98 m2.as

 dd  (142,63)
2.oo dd (142.4.1)
2.57 dd  (9.0. 2.4)

1.37 s

4.66d  (7.8)
3.19-3.45 m

3.19-3.45 m

3.19-3.45 m

3.19-3.45 m

3.67 dd (4.6.12)
3.90 dd  (12. 2)

Isoferuloyl moiety:

7.05 d (1.9)
6.95 d (8.3)

7.02 dd (83.1.9)
635d  (15.9)
7.57d (15.9)
3.88 s

*Assignments
 based on  HSQC.

J ain) in paremheses
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Table  2

13C NMR  spectral  data for compoimds  1 .1a  and  2(CI]I30D. 1ooMHz  )
c 1 la 2

1345678910Glucosyl

 meiety

1i2,3,4i5,6,Caffboyl

 moiety:

1t,2,t3,t4"5t,6"apcoOC"3

 93.4141.0104.639.3

 (-2.0)*
80.3 (+2.1)*
47.8 (.2.2)*

T.pd

 51.6

 26.0

99.374.778.la71.679,162.8

127.7115.3146.9149.5116.6122.9115.1146.7169.0

93.7140.4105.941.378.250.078.0

 51.8

 Z5.2

99.474.8T.871.779.562.8

 os.5141.1104.6

 39.4

 80.4

 ay.978.2a

 51.7

 26.l

          99.4

          n.s

          78.oa

          71.7

          79.0

          62.9

Isoferuloyl moiety:

          128,9

          112.S

          151.5

          148.0

          116.4

          122.8

          115.6

          146.6

          168.8

          56.4
'A6

 (1-la)
qAssignment may  be interchangeable in each  colum.
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Table  3

IH
 and  

13C
 NMR  spectral  data for compound  3 (CD30D. 400MHz  and  100MHz.  respectivcly  )

C 6H 6C 6H 6C

1234567be8b

1i2,3'4,5,6

6.69 d (1.8)

Glucosyl moiety:

6.65 d6.53

 dd2.78

 t

 3.97

 3.70

4.30 d
   *

   *

   *

   *

   *

(8.3)(1.8.
 8.3)

(7.0)mm

(8.0)

131.3117.1146.0144.5116.3121.336.672.1

104.374.978.071.776.868.5

Apiosyl moiety:

      1t,

      2t,

      3t,

      4"

      5"

Isoferuloyl moiety:

      1,"

      2,"

      3,tl

      4m

      5,H

      6-

      a

      6
      co

     OCH3

5.IOd (2.2)
 4.25 m

   *

  *

  *

7.on d (1.9)

 6.92 d (83)
7.05 dd (8.3,1.9)
 6.32d (15.8)

 7.oo d (15.8)

   3.89 s

110.678.579.075.067.5

128.8112.5151,5148.0115.7123.0114.814r7.8168,756.3

'
 Overlapped, J (Hz) in parentheses
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