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S t r u c t u r e  o f  C l a u s i n d i n e ,  a N e w  C o u m a r i n  f r o m  

I so la t ion  of t he  a lka lo id  6 - m e t h o x y h e p t a p h y l l i n e  1 a n d  
some f u r a n o c o u m a r i n s  2 f rom t he  roots  of Clausena indica 
Oliv. has  been  recorded  earl ier .  W e  wish  to  r e p o r t  t he  
s t r u c t u r e  d e t e r m i n a t i o n  of a c o u m a r i n  des igna t ed  
c laus ind ine  (I), C16H14Oa; M+ 254, m p  128 ~ i so la ted  f rom 

the  roots  of t h e  same  p lan t .  I t  showed  U V  ~EtOH 248, 303 

a n d  332 n m  (log e 4.3, 4.1 and  4.0) a n d  I R  najol 1720, ~Jm6X 

1620 a n d  1580 cm -1 b a n d s  cha rac t e r i s t i c  of l inear  
f u r anocoumar in s .  I t s  N M R - s p e c t r u m  (100 MHz) showed  
t h e  fu ran  p r o t o n s  a t  ~ 7.6 a n d  6.8 ~d, 2 H z  each ;  C(2)- 
a n d  C(3)-H] a n d  t h e  a r o m a t i c  p r o t ons  a t  d 7.58 [C(4)-H] 
a n d  7.4 IC(9)-H~. T he  C(3) -pro ton  showed o r tho  coupl ing  
and  also long  range  coupl ing  a w i t h  C(9)-H as shown  b y  
doub le  r e sonance  expe r imen t s .  B y  i r r a d i a t i o n  of t h e  
p r o t o n  a t  C(3), b o t h  t he  C(2)-H a n d  C(9)-H were af fec ted  
and  i r r a d i a t i o n  of t h e  C(9)-H a t  ~ 7.4 af fected on ly  C(3)-H 
a t  d 6.8. The  a t t a c h m e n t  of a 5 c a r b o n  u n i t  a t  C(6) of t h e  
f u r a n o c o u m a r i n  nuc leus  was deduced  f rom t he  s ing le t  
C(5) -pro ton  a p p e a r i n g  a t  $ 7.354. T h a t  t he  side cha in  
consis ts  of a g e m - d i m e t h y l c y c l o p r o p a n e  g roup ing  was 
e v i d e n t  f rom the  N M R - s p e c t r u m  and  also t h e  base  p e a k  
a t  m/e 199 b y  t h e  loss of a C4H 7 u n i t  f rom t h e  molecu la r  
ion. The  m e t h y l  groups  a p p e a r e d  as s ingle ts  a t  ~ 0.9 a n d  
1.3 a n d  t he  C(10)-pro ton  as a s l igh t ly  spl i t  ( <  1 Hz) 
t r i p l e t  a t  d 1.9 (6.5 Hz) a n d  t he  C ( l l ) - m e t h y l e n e  p r o t o n s  
of t h e  cyc lop ropane  a t  d 0.8 (2 H ;  m). I r r a d i a t i o n  a t  
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Clausena indica O l i v .  

6 1.9 affected the m e t h y l e n e  p ro tons  as well  as t he  C(5)- 
p ro ton .  I r r a d i a t i o n  a t  ~ 7.35 resu l ted  in a s h a r p  t r i p l e t  a t  
d 1.9. Since t he  a m o u n t  of c laus ind ine  was too  smal l  for 
d e g r a d a t i o n  s tudies ,  c o n f i r m a t i o n  of t h e  s t r u c t u r e  was 
o b t a i n e d  b y  synthes is .  

Dihydropsora lene~3-carboxyl ic  acid (II), m p  246 ~ 
o b t a i n e d  b y  t he  c o n d e n s a t i o n  of 6 -hydroxy-5- fo rmyl -  
c o u m a r a n  5 w i t h  ma lon ic  acid was c o n v e r t e d  to t he  acid 
chlor ide  a n d  reduced  to t he  co r re spond ing  a ldehyde  (II I ) ,  
m p  200 ~ W i t t i g  r eac t i on  w i t h  c a r b o m e t h o x y m e t h y l e n e  
t r i p h e n y l p h o s p h o r a n e  s p r o v i d e d  t h e  olefinic es te r  (IV) 
wh ich  on cyc loadd i t ion  w i t h  d i azop ropane  gave  t he  
pyrazo l ine  (V), m p  242 ~ (NH, 3340 cm -1) ~. The  es ter  (V) 
was hyd ro lyzed  to give t he  ca rboxyl ic  acid (VI) m p  185 ~ 
which  was pyro lyzed  b y  h e a t i n g  w i t h  copper  b ronze  and  
quinol ine.  S e p a r a t i o n  of t he  r eac t ion  m i x t u r e  on t h i c k  
layer  sil ica gel gave  (VII) ,  nap 200 ~ iden t ica l  w i t h  d ihyd ro -  
c laus ind ine  o b t a i n e d  b y  mi ld  r e d u c t i o n  of (I) w i t h  10% 
Pd/C.  Claus ind ine  is p r o b a b l y  t he  f i rs t  examp le  where in  
t he  u b i q u i t o u s  i soprenoid  u n i t  is a t t a c h e d  to  t he  a r o m a t i c  
nuc leus  as a g e m - d i m e t h y l c y c l o p r o p a n e  grouping .  

Zusammen[assung. Es wurde  m i t  C laus ind in  ein neu-  
ar t iges,  G e m d i m e t h y l c y c l o p r o p a n - R i n g  e n t h a l t e n d e s  Cu- 
m a t i n  aus  den  W u r z e t n  yon  Clause~a indica Oliv. 
isoliert .  Die S t r u k t u r  (I) i s t  auf  G r u n d  spek t rMer  D a t e n  
u n d  der  S y n t h e s e  yon  Dihydroc l aus indJn  aufgek l~r t  
worden.  
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I s o l a t i o n  of  N - I s o b u t y l  Deca-trans-2-trans-4-Dienamide f r o m  Piper sylvaticum R o x b .  

The  seeds of Piper sylvaticum Roxb.  are of ten  used as 
an  ef fec t ive  d rug  in t he  t r e a t m e n t  of a s t h m a  a n d  chronic  
b r o n c h i t i s  in t he  I n d i a n  A y u r v e d i c  s y s t e m  of med ic ine  1 
I n v e s t i g a t i o n  of t h e  pe t ro l  (bp 60-80 ~ e x t r a c t  of i ts  
seeds ha s  resu l ted  in  t h e  i so la t ion  of a n u m b e r  of com- 
pounds .  The  c h a r a c t e r i s a t i o n  of two  of these,  viz. 4' ,7- 
d i m e t h o x y - 5 - h y d r o x y  I l avone  a n d  sy lva t ine ,  a new alk- 
amide ,  has  been  p rev ious ly  descr ibed  b y  us 2. The  p r e sen t  
p a p e r  deals w i t h  t he  c h a r a c t e r i s a t i o n  of a t h i r d  c o m p o u n d  
(I) i so la ted  f rom t h e  pe t ro l  e x t r a c t  b y  c h r o m a t o g r a p h y  
ove r  sil ica gel us ing  p e t r o l : b e n z e n e  (1:1) as e luent .  Th i s  
c o m p o u n d ,  nap 75 ~ [~]D O ~ was d i f f icu l t ly  c rys ta l l i sab le  

as i t  was h igh ly  soluble  in  all organic  solvents .  I t  was 
e x t r e m e l y  u n s t a b l e  in  t he  solid s ta te ,  decompos ing  w i t h i n  
a few hour s  to  a r edd i sh  g u m  on exposure  to  air,  a n d  
hence  h a d  to  be  s to red  in sealed e v a c u a t e d  tubes .  I t s  
molecu la r  f o rmu la  was conf i rmed  b y  ana lys i s  a n d  mass  
s p e c t r o m e t r y  (M+ 223) as Cl~H25ON. The  U V - s p e c t r u m  
of t h e  c o m p o u n d  (tEtOt-I. 257 n m :  log e: 4.53) i nd i ca t ed  a 
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