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Abst ract  - A r i s t o l o l i d e ,  a new phenanthroid lactone character ised as lJ, has 

been i s o l a t e d  from t h e  roots  o f  A r i s t o l o c h i a  indica Linn., along w i t h  5d-stigma- 

stane-3.6-dione, (-)-cubebin and ( - ) -h inok in in .  

A r i s to loch ia  indica Linn. (Ar istolochiaceae),  an Ind ian  medicinal p lan t  w i t h  potent  a n t i f e r t i l i t y  

2 6 7 a c t i v i t y  , i s  a good source o f  na tu ra l  ~ h e n a n t h r o i d s ~ - ~ ,  sesquiterpenes and 4.5-dioxoaporphines . 
Fur ther  i n v e s t i g a t i o n  of the roots  o f  t h i s  p l a n t  has now led t o  t h e  i s o l a t i o n  of a r i s t o l o l i d e ,  

another new phenanthrene de r i va t i ve .  

A r i s t o l o l i d e  was i s o l a t e d  from the  a lcohol  e x t r a c t  o f  t he  dr ied roots  as ye l low s o l i d  (CHC13-MeOH), 

m.p. 259-260•‹C. The molecular composition CI7H1,,O5 was deduced from t h e  molecular i o n  a t  m/z 294 

(100%) i n  t h e  mass spectrum which a l so  showed fragment ions a t  filr 279 (86%) and 251 (29%). I t s  ir 
1 spectrum displayed a carbonyl band (9 1770 cm- ) comnensurate w i t h  a I - lactone, wh i l e  t h e  

8 phenanthroid nature was revealed by the  uv spectrum . 

The nmr spectrum (100 MHz, i n  CDC13) exh ib i ted  s igna ls  for an aromatic methoxy ( d  4.00, 3H,5) 

and a methylenedioxy ( d  6.40, 2H,5) groups. A s e t  o f  two doublets (d 8.18 and 7.08, 2-8  Hz) and 

a t r i p l e t  (d 7.52, 5.8 Hz) i nd i ca ted  a 1,2,3-tr i -subst i tuted aromatic nucleus. I n  add i t i on ,  two 

one-proton s i n g l e t s  were observed a t  d 7.64 andd7.57. The spectrum as a whole c l o s e l y  resembled 

t h a t  o f  a r i s to lo lac tam (la). 

The above data were compatible w i t h  the  phenanthroid lactone s t r u c t u r e  which was corroborated 

by the  fo l lowing chemical evidence. 

When reduced w i t h  NaBH4 i n  dioxane (lOO•‹C, 3h), t he  compound afforded a r i s t o l i c  ac id  (&) as a 

minor product, w h i l e  the  major one ( c r y s t a l l i s e d  from benzene as co lour less needles, m.p. 146'C) 
9 

could be i d e n t i f i e d  as a r i s t y l  a lcohol  (ZJ) from spectroscopic evidences and i t s  preparat ion 

10 
from & by t h e  mixed anhydride reduct ion procedure . 



The mechanism o f  formation o f  a r i s t y l  alcohol frum & i s  not  y e t  very c lear .  However, the 

involvement o f  a keto intermediate (Scheme 1)  appears t o  have a d i s t i n c t  p o s s i b i l i t y .  Though there 

i s  no d i r e c t  evidence, the  existence o f  the  keto form of 9-phenanthrol h i s  been demonstrated'' by 

the  i so la t ion  of i t s  2.4-DNP der i va t i ve  i n  h igh y i e l d ,  wh i le  proton abst ract ion by benzyl ic 

12 carbanions from solvents l i k e  dioxane and tetrahydrofuran i s  well-known . 

On'the other hand, the  formation o f  a r i s t o l i c  ac id  ( 2 )  as a minor product suggests the  concomitant 

involvement of a 9.10-dihydro der i va t i ve  produced * i n i t i a l  hydride at tack a t  the 9,10 double bond, 

analoguous t o  the NaBH4 o f  a r i s to loch ic  ac id (&) t o  i t s  den i t ro  der i va t i ve  2. The 

cleavage o f  the CI0-0 bond i s  otherwise d i f f i c u l t  t o  conceive. 

However, attempts t o  i s o l a t e  any intermediate by carry ing out  the react ion a t  lower temperatures 

were unf ru i t fu l  s ince the same mixture of products was obtained a t  room temperature, whi le  no 

reaction took place a t  10-15T. 

To our knowledge, a r i s t o l o l i d e  (3) i s  the f i r s t  10-oxygenated a r i s t o l i c  ac id der i va t i ve  encountered 

i n  nature. It can be viewed as a by-product of the biosynthesis of ar is to lo lactam (3) from 

ar is to lochic  acid (&I. Thus, the  intermediate amino ac id might tautomerise t o  the corresponding 

imine which could then be hydrulysed t o  the lactone (E) the  hydruxy acid (Scheme 2). A l te rna t i ve ly ,  

an intramolecular nuc leophi l ic  displacement of the  n i t r o  group of & by the carboxylate anion might 

generate &, though attempts t o  b r ing  about a s i m i l a r  ~ m o  transformation were infructuous even 

a f te r  employing r e l a t i v e l y  d r a s t i c  condit ions (e.g. r e f l u x i n g  w i t h  dimethyl sulphoxide and KOH). 

The petroleum ether ex t rac t  of the p lan t  material  also y ie lded 5d-stigmastane-3,6-dione, (-)-cubebin 

(z) and ( - ) -h inok in in  (3) which were characterised from t h e i r  spectral  data and the  i d e n t i t y  o f  the 

two lignans confirmed by d i r e c t  comparison. Inc iden ta l l y ,  besides t h e i r  occurrence i n  other  plants, 
14 these three compounds have recent ly  been encountered i n  Ar i s to loch ia  t r i a n g u l a r i s  . 
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