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I n  o u r  e a r l i e r  paper1 ue r e p o r t e d  t h e  s y n t h e s i s  and t r a n s f o r m a t i o n s  of  

t w o  n o v e l  h e t e r o c y c l i c  systems,  d i m e r - I  (1) and d i m e r - I 1  (z), w h i c h  wsrs  

o b t a i n e d  d u r i n g  t h e  e l s c t r o p h i l i c  s u b s t i t u t i o n  o f  i n d o l e  w i t h  a c e t o n e  i n  t h e  

p r e s e n c e  of b o r o n  t r i f l u o r i d e - e t h e r a t e .  F u r t h e r  s t u d i e s  on t h i s  r e a c t i o n  l a d  

t o  t h e  i s o l a t i o n  o f  t w o  more new d i m e r i c  systems, one o f  w h i c h  p r o v e d  t o  be 

h i g h l y  u n s t a b l e  i n  s o l u t i o n  i n  d i m e t h y l  s u l p h o x i d e  and c h l o r o f o r m .  I n  t h i s  

commun ica t ion  we d i s c u s s  t h e  s t r u c t u r e  o f  one o f  t h e  new d i n e r s ,  d e s i g n a t e d  

d imer-111 ( 3 )  and t h e  u n u s u a l  c y c l i s a t i o n  o f  t h e  f o u r t h  u n s t a b l e  d i m a r  t o  a 
c 9 

new p r o d u c t  ( 4 )  i n  c h l o r o f o r m .  The f o r m a t i o n  of t h e s e  f o u r  d i m e r s  f rom i n d o l e  - 
and a c e t o n s  i n  t h e  p r e s e n c e  o f  a L e w i s  a c i d ,  r o t h c r  t h a n  t h e  i n d o l o  /2.3-27 

c a r b a z o l s  ( 5 )  and 3 . 3 ' - i s o p r o p y l i d e n e  b i s - i n d o l s  ( G ) ~  as r e p o r t e d  w i t h  a m i n e r a l  ,.,. - 
a c i d ,  d e f i n i t e l y  sheds new l i g h t  on t h e  e l e c t r o p h i l i c  s u b s t i t u t i o n  o f  i n d o l e .  

Oimer-111, CZ5HZ6N2 (N+ 354) ,  m.p.248' (methano l ) ,  / - d 7 2 5  = 0' ( E ~ O H )  
-D 

60%) e x h i b i t e d  an UV s p e c t r u m  c h a r a c t e r i s t i c  o f  a s u b s t i t u t e d  i n d o l a  

chromophors. The p r e s e n c e  of i n d o l e  .NH was a p p a r e n t  f r o m  an one-p ro ton  / - 
s i n g l e t  a t  6 7.55 ( d i s a p p e a r i n g  on d e u t e r a t i o n ) ,  A m a x  ( K B ~ )  3400 cm-l. The 

P R R  s p e c t r u m  f u r t h e r  r e v e a l e d  t h e  p r e s e n c e  o f  f o u r  a r o m a t i c  p r o t o n s  (m, i n  t h e  

r e g i o n  6 7-80 - 7.30), t w o  n o n - e q u i v a l e n t  m e t h y l s n e  p r o t o n s  (each  l H ,  d  each 

a t  & 3.05 and 2.80; J  = 13.0 H z )  and t w o  m e t h y l s  ( t h r e e - p r o t o n  s i n g l e t  each 

a t  6 1.70 and 1.80). The f a c t  t h a t  t h i s  spec t rum c o u l d  e x p l a i n  h a l f  o f  t h e  



t o t a l  number of p r o t o n s  i n  t h e  mo lecu le  p o i n t e d  t o  t h e  symmet r i ca l  n a t u r e  o f  

Y 
diner-111. T h i s  c o u l d  be f u r t h e r  co robo ra ted  f rom t h e  CRR data. 

L 
T h i r t e e n  r e s o l v e d  l i n e s  were o b t a i n e d  i n  t h e  no ise-decoup led  spec t rum and 

a l l  t h e  s i g n a l s  were i n t e g r a t e d  ( w i t h  a p u l s e  de lay  o f  10  seconds and suppress-  

ed NOE). Each s i g n a l  i n t e g r a t e d  f o r  two  carbon atoms excep t  t h a t  a t  49.07 ppm 

which accounted f o r  a s i n g l e  carbon  a able 1). The of f - resonance decoup led  

spectrum showed t h e  p resence o f  f o u r  me thy l s ,  an e q u i v a l s n t  p a i r  o f  qua ta rna ry  

carbons, an e q u i v a l e n t  p a i r  of CH2 groups,  a p a i r  of i n d n l e  m o i e t i e s  and a 

s i n g l e  qua te rna ry  carbon. The l a t t e r  must t h e r e f o r e  f a l l  a t  t h e  c s n t r s  o f  

symmetry of a d i m e r i c  system. Two s t r u c t u r e s  c o u l d  t h e r e f o r e  be proposed f o r  

d iner-111,  ( 3 )  and (7) .  - w 

6 TNS = 6 CLK~, + 76.9 ppm 

+integral v a l u e s  i n  p a r a n t h e s i s  

I n  o r d e r  t o  d i s t i n g u i s h  betueen t hese  two p o s s i b i l i t i e s  t h e  p r o t o n  coup led  

CNR spec t rum was s tud ind .  The c o u p l i n g  c t ~ n s t a n t  J C H  f o r  t he  CH2 groups  a t  

61.95 ppm are  132.0 Hz which c l e a r l y  i n d i c a t e d  t h a t  t h e  chemica l  s h i f t  a rose  

from the  l a r g e  number o f  noarby  s u b s t i t u e n t s  and r e s u l t a n t  s t e r i c  crowding.  

The long- range c o u p l i n g  o f  t h e  m e t h y l ~ n e  p r o t o n s  t o  t h e  q u a r t e r n a r y  carbon a t  

49.07 ppm and t o  t h e  CM2 groups  a t  61.95 ppm would be h e l p f u l  i n  d e c i d i n g  

between s t r u c t u r e s  (3 and (7). The qua te rna ry  carbon a t  49.07 ppm showed a 

r e s o l v e d  l o n g  range c o u p l i n g  o f  3.0 H z  which i s  a t y p i c a l  two-bond c o u p l i n g  

cons tan t .  T h i s  o b s e r v a t i o n  i s  compa t i b l e  w i t h  s t r u c t u r s  ( 3 )  where such a - 
c o u p l i n g  occurs  between t h e  qua te rna ry  carbon and t h e  two CH2 groups. It was 
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F u r t h e r  o b s e r v e d  t h a t  t h e  q u a t e r n a r y  c a r b o n  d o e s  n o t  u n d e r g o  c o u p l i n g  w i t h  t h e  

m e t h y l  p r o t o n s .  T h i s  is e x p e c t e d  i n  case OF s t r u c t u r e  (3)  f a r  s u c h  a s i t u a t i o n  
,+., 

would r e q u i r e  a f o u r  bond c o u p l i n g .  Howevsr,  i f  s t r u c t u r e  ( 7 )  had  b e e n  c o r r e c t  - 
t h e n  t h e  t w e l v e  m e t h y l  p r o t o n s  would be  e x p e c t e d  t o  c o u p l e  w i t h  t h e  q u a t e r n a r y  

c a r b o n  r e s u l t i n g  i n  a w i d e ,  i l l - r e s o l v e d    at tern. I n  s t r u c t u r s  ( 3 )  t h e  CH2 ,..." 
c a r b o n  a t  61.95 ppm would be  c o u p l e d  t o  t h e  a d j a c e n t  m e t h y l  p r o t o n s  g i v i n g  a 

b r o a d  n i n e  l i n e  p a t t e r n  which  i s  i n d e e d  o b s e r v e d .  On t h e  o t h e r  h a n d  s t r u c t u r e  

( 7 )  would show c o u p l i n g  by s a c h  m e t h y l e n s  c a r b o n  o n l y  t o  t h e  o t h e r  CH2 p r o t o n s  - 
which s h o u l d  g i u e  a c l o s e l y  s p a c e d  (d 2 - 3  Hz) r e s o l v e d  t r i p l s t .  T h i s  is 

c o n t r a r y  t o  what  is  o b t a i n e d ,  Hence t h e  s t r u c t u r e  o f  d i n s r - 1 1 1  i s  unambigu- 

o u s l y  s e t t l e d  a s  (3) .  - 



The f o u r t h  u n s t a b l e  d i m s r ,  C25t128N202 ( A +  388.2122), m.p. 155-7' (benzene)  

e x h i b i t e d  U V  a b s o r p t i o n  c h a r a c t e r i s t i c  o f  an i n d o l e  chromophors. I t s  I R  spsc-  

t r u m  ( K B P )  showed d i a g n o s t i c  peaks  a t  3580 ( H y d r o x y l )  and 3400 cm-' ( i n d o l a  NH). 

T h i s  p r o d u c t  was h i g h l y  u n s t a b l e  i n  c h l o r o f o r m  and underwent  an u n u s u a l  c y c l i -  

s a t i o n  t o  p r o d u c t  (4 ) ,  C25H26N202 ( A +  386.1999), m.p. 245' (benzene) .  The U V  - 
spect rum o f  t h e  l a t t e r  was c h a ; a c t s r i s t i c  o f  an o x i n d o l e  system. T h i s  was 

f u r t h e r  s u b s t a n t i a t e d  by t h e  appsarance o f  a c a r b o n y l  band 

(1735 cm-l)  and >NH group  (3350, 3400 cm-I). The PAR s p e c t r u m  c o r r o b o r a t e d  t h e  

p r e s e n c e  o f  a c h e l a t e d  ;NE ( l H ,  s ,  6 9.3), e i g h t  a r o m a t i c  p r o t o n s  and an 

o x i n d o l e  >NH (9H, m i n  t h e  r e g i m  6 6.65-7.55), f o u r  m e t h y l s  (3H, s each a t  

6 1.50, 1.45, 1.30 and 1.05) and t w o  p a i r s  o f  m e t h y l e n e  p r o t o n s  r 6 3.20, 2.15 

( 3  = 13.0 H Z )  and 6 2.87, 2.73 ( 3  3 13.0 HZ)]. No f r e e  h y d r o x y l  g r o u p s  w e r e  

p r e s e n t .  O f  t h e  two  oxygen f u n c t i o n s  i n  t h s  compound one i s  p r e s e n t  as an 

o x i n d o l e  chromnphore w h i l s  t h e  o t h e r  c o u l d  p o s s i b l y  e x i s t  a s  an e t h e r  l i n k a g e ( %  - 
T h i s  v iew was c o n f i r m e d  f r o m  t h e  CNR ( n o i s e - d e c o u p l e d  and SFORD) spec t rum 

of t h e  compound. The ass ignments  have bean made on t h e  b a s i s  o f  t h e i r  m u l t i -  

3  p l i c i t i e s  and compar ison  w i t h  s u b s t i t u t e d  i n d o l e  compounds2 and o x i n d o l e  . 

(L  I 
& 

.. ' 

The o x i n d o l e  c a r b o n y l  c a r b o n  appeared a t  181.8 ppm w h i l e  t h e  s i g n a l s  i n  

t h e  a r o m a t i c  r e g i o n  a t  143.3, 141.6, 141.0, 128.6, 126.7 and 122.4 ppm have  

been a s s i g n e d  t o  t h e  c a r b o n s  C-9', C-9, C-2, C-4, C-4' and C-3. The p r o t o n a t e d  

a r o m a t i c  c a r b o n s  C-5, C-6, C-7, C-8, C-5', C-6', C-7' and C-8'. r e s o n a t s d  a t  

118.9, 121.6, 118.9, 112.8, 127.2, 122.1, 129.7 and 104.8 ppm. The p r e s e n c e  o f  

t h o  e t h e r  b r i d g e  was c o n f i r m e d  f r o m  t h e  appearance o f  t w o  q u a t e r n a r y  a l i p h a t i c  
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ca rbons  i n  t h e  d o w n f i e l d  r e g i o n  a t  90.4 and 87.4 ppm, v iz . ,  C-3" and C-3'. T h i s  

c l e a r l y  p o i n t e d  t o  t h e i r  a s s o c i a t i o n  w i t h  an e l a c t r o n e g a t i v e  atom. The m e t h y l e n s  

carbons ,  C-2'' and C-4", appeared  a t  63.7 and 50.3 ppm and t h e  q u a t e r n a r y  c a r b o n  

C-1" a t  38.6 ppm. The d o w n f i e l d  s h i f t  o f  C-5" (46.0 ppm) i s  due t o  a d d i t i o n a l  

- s ~ b s t i t u e n t s .  O f  t h o  f o u r  m e t h y l  s i g n a l s  t h e  c h e m i c a l  s h i f t s  a t  30.2 and 

30.1 ppm w e r e  a t t r i b u t e d  t o  t h e  gem-d imethy l  g roup  a t  C-1" whereas t h e  u p f i e l d  

resonance  a t  22.3 and 26.2 ppm were a s s i g n e d  t o  t h e  m e t h y l s  a t  C-5". One of t h e -  

s e  ~ u f f e r e d  s h i e l d i n g  due t o  i t s  i n c l i n a t i o n  o v s r  t h e  o x i n d o l y l  nuc leus .  T h i s  

compound showed a s i n g l e  m o l e c u l a r  i o n  peak a t  m/e 386.1999 c o r r e s p o n d i n g  t o  

t h e  m o l e c u l a r  f o r m u l a  C25H26N202 ( c a l c u l a t e d  v a l u e  : 386.1994). 

The s t r u c t u r e  o f  t h i s  p r o d u c t  has  been unambiguous ly  s e t t l e d  from i t s  X-ray 

a n a l y s i s .  S i n g l e  m o n o c l i n i c  c r y s t a l s  were p r e p a r e d  f rom m e t h a n o l  s o l u t i o n .  

X-ray d i s c u s s i o n  

The c r y s t a l s  o f  compound ( 4  ) o b t a i n e d  f rom m e t h a n o l i c  s o l u t i o n  are  - 
0 

m o n o c l i n i c ,  space g roup  Pz1/; w i t h  a = 13.538 ( 4 )  A; b  = 7.899 ( 3 )  8 ;  
c = 18.975 ( 5 )  a; = 94.16' ( 4 )  and Z = 4. 

The c r y s t a l  s t r u c t u r e  was s o l u s d  by d i r e c t  phase d e t e r m i n a t i o n  w i t h  t h e  

4  a i d  of t h e  m u l t i s o l u t i o n  t e c h n i q u e s  (NuLTAN) . 1200 Best  t r i p l e  r e l a t i o n s  wers 

u s e d  t o  g e n e r a t e  32 d i f f e r e n t  phase  s e t s  (E>1.7) .  The E map computed w i t h  t h e  

s i g n s  of t h e  phase  s e t  w i t h  t h e  b e s t  f i g u r e  o f  m e r i t  showed 24 o f  t h e  29 nan- 

h y d r o g e n  atoms i n  t h e  a s y m m e t r i c  u n i t .  The r e m a i n i n g  atoms w e r e  l o c a t e d  on 

s u c c e s s i v e  F o u r i e r  syn theses .  

The r e f i n e m e n t  o f  t h e  a t o m i c  p o s i t i o n a l  and i s o t r o p i c  t h e r m a l  f a c t o r s  was 

u n d e r t a k e n  by b l o c k - d i a g o n a l  l e a s t - s q u a r e s  p rocedure .  A l l  t h s  hydrogen  atoms 

w e r e  l o c a t e d  on subsequent  F o u r i e r  d i f f e r e n c e  syn theses .  The f i n a l  r e f i n e m e n t ,  

i n c l u d i n g  a n i s o t r o p i c  t h e r m a l  f a c t o r s  f o r  t h e  C, N and 0  atoms, l e d  t o  a cunven- 

t i o n a l  R v a l u e  o f  0.048. Hydrogen atoms were n o t  r e f i n e d  i n  t h e s e  l a s t  s teps .  

The compound i s  an a s s o c i a t i o n  o f  t w o  l n d o l e  m o i e t i e s  w i t h  t h r e e  p r o p e n i c  

u n i t s  ( o n e  o f  them r e t a i n i n g  t h e  oxygen atom) d e r i v e d  f r o m  a c e t o n s ,  i n  a d o u b l e  

s p i r o  a r rangement  a round  t h e  c e n t r a l  t e t r a h y d r o f u r a n i c  r i n g  ( c y c l e  0). The 

number ing  o f  t h e  m o l e c u l e  i s  d e p i c t e d  on s t r u c t u r e  (4).  The m o l e c u l a r  s t r u c t u r e  - 
and atom l a b e l l i n g  scheme a r e  p r e s e n t e d  as a s t e r e o s c o p i c  v iew i n  Fig.1. A 

s u r v e y  of t h e  bond l e n g t h s  ( T a b l e  2)  snd  a n g l e s  ( T a b l e  3 )  c o n f i r m s  t h e  m o l s c u l a r  

s t r u c t u r e .  The p o s i t i o n a l  p a r a m e t e r  and t h e r m a l  a n i s o t r o p i c  f a c t o r s  measured 



i n  t h e  a b o v e  s t r u c t u r e  d e t e r m i n a t i o n  a r e  g i v e n  i n  T a b l e s  4  and  5 r e s p s c t i v s l y .  

The u n s a t u r a t e d  r i n g s  A ,  8, E and F a r e  i n  c l a s s i c a l  f l a t  c o n f o r m a t i o n .  

Ring C ,  which i s  a d j a c e n t  t o  t h e  A / B  i n d a l i c  p a r t  of t h e  m o l e c u l e  is  a l s o  i n  a  

q u a s i  f l a t  d i s p o s i t i o n ,  owing t o  t h e  s t r e n g t h s  of t h e  j u n c t i o n .  The c o r r s s p o n d -  

i n g  mean p l a n e s  c a l c u l a t e d  f o r  r i n g s  A, 8, C ,  E and  F a r e  g i v e n  i n  T a b l e  6. 

The amid6 l i n k a g e  ( c y c l e  E) is p l a n a r  and s l i g h t l y  t w i s t e d  by an  a n g l e  o f  16' 

f rom r i n g  F. 

The main d i s t o r t i o n  of t h e  m o l e c u l e ,  a s  d e d u c e d  f rom a n a l y s e s  o f  d i h e d r a l  

a n g l s s ,  i s  l o c a t e d  on r i n g  D ( f i g . 2 ) .  T h i s  s i t u a t i o n  l e a d s  t o  a b e n t  s t r u c t u r e  

w i t h  an i n t r a m o l e c u l a r  h y d r o g e n  bond be tween  0  ( 2 )  and N ( 1 )  : d  . 2.88 R ,  
s t a b i l i z i n g  t h i s  o v s r a l l  f o l d e d  c o n f o r m a t i o n .  

Fig. I 

E x p e r i m e n t a l  

M e l t i n g  p o i n t s  h a v e  been r e c o r d e d  i n  a K o f l e r  b l o c k  a p p a r a t u s  and  a r e  

u n c o r r e c t e d .  The UV s p e c t r a  (95% a l d e h y d e  f r e e  e t h a n o l )  were r e c o r d e d  i n  a 

Uarian-634 s p e c t r o p h o t o m s t e r ,  t h e  IR s p e c t r u m  ( K 8 r )  i n  a Bsckman IR 20 s p e c t r o -  

p h o t o m e t e r ,  t h o  80  MHz PNR s p e c t r a  and t h e  20  PlHz C M R  s p e c t r a  ( i n  C0Cl3, t e t r a -  

m e t h y l  s i l a n e  beinQ u s e d  a s  i n t s r n a l  s t a n d a r d )  i n  a U a r i a n  CFT-20 s p e c t r o m e t e r .  

The X-ray d a t a  of compound ( 4 )  was r e c o r d e d  i n  a f o u r - c i r c l e  a u t o m a t i c  d i f f r a c -  - 
t o m a t e r  w i t h  g r a p h i t e  m o n o c h r o m a t i s e d  MoKd r a d i a t i ~ n  ( A =  0.717 a ) .  The 

a p p r o x i m a t e  d i m e n s i o n s  o f  t h e  s e l e c t e d  c r y s t a l s  were  0.2 x 0.3 x 0.3 mm. 
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T a b l e  2  I n t r a m o l e c u l a r  d i s t a n c e s  ( 8 )  -- 
- 

&tom Atom D i s t a n c e  E.S.D. Atom Atom D i s t a n c e  E. S. D. - 
0 1 C '  3  1 .423 0.0051 C" 3  C 2 1.480 0.0059 

0  1 C" 3  1.482 0.0049 C" 3  C '  4  1.528 0.0065 

0  2  C'  2 1.212 0.0054 C '  4  C '  9  1.398 0.0060 

N 1 C 9  1.383 0.0055 C '  4  C '  5  1.379 0.0060 

N' 1 C '  9 1.407 0. 0056 C 9  C 8  1 .391  0.0061 

N 1 C 2 1.383 0.0055 C 9  C 4  1.426 0.0062 

N '  1 C '  2  1.366 0.0056 C 2  C 3  1.342 0.0060 

C" 5  C '  3  1.575 0.0060 C 8  C 7 1.374 O.nO67 

Cn  5  C" 4  1 .538 0.0059 C 3  C 4  1.434 0.0061 

C" 5  C" 9  1'.526 0.0068 C '  9  C '  8  1.377 0.0062 

C" 5 C" 8  1.539 0.0061 C '  5  C ' 6  1.403 0.0066 

C' 3  C '  4  1.496 0.0058 C '  5 C ' d  1.034 0.0042 

C' 3  C '  2  1.561 0.0060 C 4  C 5 1.402 0.11064 

C" 2  C n  1 1.559 0.0063 C' 8  C '  7  1.382 0.0072 

3739 Independent  r e f l e c t i u n s  ~ i t h 8 , < 2 5 ~  were measured and c o r r e c t e d  f o r  L o r e n t z  

and ~ o l a r i z a t i o n  e f f e c t s .  The a b s o r p t i o n  e f f e c t s  were n e g l e c t e d .  1532  R e f l e c -  

t i o n s  were c o n s i d e r e d  as o b s e r v e d  ( ) / 2  6 l e v s l ) .  

I s o l a t i o n  o f  dimar-111 and t h e  f o u r t h  u n s t a b l e  d i m s r  

To a s o l u t i o n  of i n d o l e  (1 g )  i n  d r y  m e t h y l e n e  c h l o r i d s  (30 ml)  a t  0' 

s x c s s s  a c e t o n e  ( 4 0  ml)  was added f o l l o w e d  by d r o p w i s e  a d d i t i o n  of  boron t r i-  

F l u o r i d e - e t h e r a t e  (0.5 ml )  w i t h  s t i r r i n g  ( 1 %  h r . ) .  The r e a c t i o n  m i x t u r e  was 

decomposed o v e r  i c e  c h i p s  f o l l o w e d  by e x t r a c t i o n  w i t h  m e t h y l e n e  c h l o r i d e ,  washed 

w i t h  2% NaHC03 s o l u t i o n ,  w a t e r  and d r i e d .  The c o n c e n t r a t e d  e x t r a c t  was chroma- 

t o g r a p h e d  o v e r  Brockmann a l u m i n a  (Grade - B a s i c )  w i t h  s o l v e n t s  of i n c r e a s i n g  

p o l a r i t y .  The compounds were o b t a i n e d  i n  c o n s e c u t i v e  F r a c t i o n s  on c a r e f u l  



T a b l e  3 Bond angles I- '-7 



HETEROCYCLES, Vol IS ,  No I ,  198 1 

4 T a b l e  4 P o s i t i o n a l  p a r a m e t e r s  ( x  1 0  ) f o r  t h e  non-Hydrogen atoms 



T a b l e  5 A n i s o t r o p i c  t h e r m a l  p a r a m e t e r s  ( x l o 4 ) ,  g i v e n  in t h e  form: 

B X ~ [ - - (  pllh2 +Bz2 k 2  + p33 l2 + 2 p 1 2  hk + 2 p13 hk + 2  P 23 it1 )-7 

p 22  3 3  4 2  1 3  23 
8" 
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T a b l e  6  Bes t  mean p l a n e s  
---.- 

* 
E q u a t i o n  a b  c d  Remarks 
-- - .- - - - 
R i n g  R -0.6345 -0.7544 -0.1682 -9.140 10.0 Ba th  r i n g s  

d i s p l a y  a X' o f  
R ing  8  -0.6501 -0.7425 -0.1612 -9.472 0.3 50 f o r  9  atoms 

R i n g  C -0.6780 -0.7182 -0.1565 -9.753 600.0 D i h e d r a l  a n g l a  
= Z0 u i t h  
r i n g s  R & 8  

R i n g  E  -0.1425 -0.887 -0.4398 -6.225 4.2 

R inq  F -0.0289 -0.7477 -0.6634 -7.530 21.8 D i h e d r a l  a n g l e  

w i t h  r i n g  E  : 
&=  16.4' 

- 
* Given  i n  t h e  fo rm a . x  + b. y  + c.z - d  = 0. 

c h r m a t o g r a p h i c  r e s o l u t i o n .  Compounds (1) and ( 2 )  w e r e  o b t a i n e d  i n  t h e  p e t r o l  
P..- - 

s l u a t a s .  

Compound (3) ,  m.p. 248O (methano l ) ,  was o b t a i n e d  i n  t h e  p e t r n 1 : b e n z s n e  - 
(4 : 1) e l u a t e s ,  )( max (EtOH) : 232 and 283 nm ( l o g  € 4.79 and 4.28 r s s p s c t i u e l y )  

3 m a x  (EtOH - 50% HC104): 210, 260 and 356 nm ( l o g  6 4.33, 4.35 and  4.61 respsc -  

t i v e l y ) ;  jmax ( K B ~ ) :  3430, 2950, 1590, 1440, 1350, 1320, 1300, 1250,  750, 730, 

710 cm-l; m/. 354 (C25H26N2, A+, l oo$ ) ,  330, 324, 312, 311, 1 8 2  and 167; 

( y i e l d  60%) (Found : C, 84.71; H, 7.37; N, 7.92; C H  N r e q u i r e s  C, 84.75; 
25 26 2  

H, 7.34; N, 7.91). 

Ths f o u r t h  u n s t a b l e  d imer ,  m.p. 155-7' (benzene) ,  y i e l d  l o $ ,  was o b t a i n e d  

i n  t h e  l a t e r  f r a c t i m s  o f  p e t r o l - b e n z e n e  and benzene e l u a t e s .  

C o n v e r s i o n  o f  t h e  f o u r t h  u n s t a b l e  d i m e r  t o  compound (4J -- 
The f o u r t h  u n s t a b l e  d i m e r  (100 mg) was d i s s o l v e d  i n  h o t  c h l o r o P o r m  and 

k e p t  a t  room t e m p e r a t u r e  f o r  5  h r s .  On remova l  of t h e  s o l v e n t  compound ( 4 ) ,  - 
m.p. 245' (benzane),waa o b t a i n e d  i n  80% y i e l d ;  A m a x  (€tOH) : 224, 270, 284 

and 292 nm ( l o g  6 4.69, 4.09, 4.11, 4.04 r e s p e c t i v e l y ) ;  ama, (EtOH-SO%, Hc104): 

207, 256, 292 and 429 nm ( l o g  6 4.85, 4.95, 3.68 and 4.16 r e s p e c t i v e l y ) :  

s u b t r a c t i o n  UV w i t h  2 , 3 - d i m e t h y l  i n d o l e  showed Amax (EtOH): 210, 222, 252, 

285 and 293 nrn ( l o g  6 4.20, 4.13, 3.82, 3.51 and  3.44 r e s p e c t i v e l y )  and 

max (EtOH-50% ~ ~ 1 0 ~ ) :  208, 256, 367 and  428 nm ( l o g  6 4.66, 4.70, 3.79 and 



3.95 r e s p e c t i v e l y ) ;  j m a x ( K 8 r ) :  3400, 3350, 1735, 1610, 1450,  1310, 1290, 1030 

and 750 crn-l; m/e 386.1999 f o r  C25H26N202 (M', c 8 l c u l a t a d  v a l u e  386.1994), 

3 7 1  (100%), 239, 238, 224, 182  and 167 (Found: C, 77.65; H, 6.81; N, 7.26; C 

C H N 0 r e q u i r e s  C, 77.69; H, 6.81; N, 7.255). 25 26 2 2 
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