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NEW BIS-  AND T R I S -  BENZO-CROWN ETHER RECEPTOR MOLECULES 
C O N T A I N I N G  RESPECTIVELY TER-ANISYL AND TREN BRIDGING LINKAGES 

PAUL D. BEER,* CHRISTOPHER G. CRANE AND E. LOUISE T I T E  
Department o f  Chemistry, The U n i v e r s i t y  o f  Birmingham, 
P.O. Box 363, Birmingham 815 2 T T ,  U.K. 

f Received April 18, 1988) 

Abstract  
molecules con ta in ing  respec t i ve l y  a r i g i d  t e r - a n i s y l  b r i dge  
and a S c h i f f  base t r e n  l i nkage  have been prepared. P re l im ina ry  
coo rd ina t i on  s tud ies  o f  these l i gands  wi th potassium, sodium 
and copper guest ca t i ons  have l e d  t o  the  format ion o f  mono- 
m e t a l l i c  and he te ro -po lymeta l l i c  complexes. 

Keywords: Ter-Anisyl, Tren Bridging Linkages, Schiff base condensation 

New b i s -  and t r i s -  benzo-crown ether  receptor  

The design and synthes is  o f  macropolycycl ic molecules con ta in ing  

more than one r e c o g n i t i o n  s i t e  f o r  b ind ing  seve ra l  guest species i s  

o f  considerable cu r ren t  i n t e r e s t  i n  t h e  chemical l i t e r a t u r e .  

These m u l t i s i t e  receptors  may e x h i b i t  a l l o s t e r i c  proper t ies6 ' '  by 

b ind ing  s e q u e n t i a l l y  two o r  more guest meta l  ca t i ons  i n  c lose 

p rox im i t y  t o  one another. 

f a c i l i t a t e  e l e c t r o n  t r a n s f e r  s tud ies  and serve as models o f  

re levance t o  b i o l o q i c a l  redox processes. 

1-5 

The r e s u l t i n g  polynuclear  complexes may 

We r e p o r t  here the  p repara t i on  o f  a bis(benzo-crown e the r )  

l i q a n d  ( 3 )  Containing a r i g i d  t e r - a n i s y l  l i nkage  and the  f i r s t  

t r is(benz0-crown e the r )  ( 7 )  const ructed us ing a t r e n  b r i d g i n g  

moiety. 

The condensation o f  2,21,2'1-trimethoxy-5,51,511-trimethyl- 
[1,11 :3' ,111-terphenyl]-3,311-dicarbonyl d i c h l o r i d e 8  (1) with two 

moles o f  4-amino-benzo-15-crown-59 ( 2 )  i n  t he  presence o f  t r i e t h y l -  

amine and DMAP gave the  bis(benzo-crown e the r )  ( 3 )  as a wh i te  

c r y s t a l l i n e  s o l i d  (6n39 y i e l d ,  m.p. 110-11loC.). Scheme 1. I t s  

s t r u c t u r e  was v e r i f i e d  by elemental  ana lys i s ,  mass spectrometry 

and 'H and I 3 C  n.m.r. spectroscopy. 
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t 

1 D M A P  

Scheme 1 

I3C N.m.r. spectroscopy was used i n i t i a l l y  t o  i n v e s t i g a t e  the  

complexation o f  ( 3 )  with the  a l k a l i  meta l  c a t i o n  guest potassium. 

The stepwise a d d i t i o n  o f  potassium n i t r a t e  t o  a rnethanolic s o l u t i o n  

o f  ( 3 )  l e d  t o  considerable s h i f t s  o f  t he  OCH carbons o f  t he  benzo- 

15-crown-5 u n i t s .  The s to ich iometry  o f  ( 3 )  t o  guest potassium 

c a t i o n  was found t o  be 1:l suggest ing the  format ion o f  an i n t r a -  

molecular hernispherand type sandwich complex ( 4 ) .  No evidence, 

from subsequent l3C n.m.r. (4)-potassium t i t r a t i o n s ,  f o r  t he  

complexation o f  a second potassium guest c a t i o n  a t  t he  a n i s y l  b ind ing  

s i t e  was foqnd. 

2 

Complexation s tud ies  OF (3) wi th l i thium, sodium, 
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2nd cesium a r e  c u r r e n t l y  under i n v e s t i g a t i o n .  

Ctl3 

CH 

The t r i s (benz0-c rown  e t h e r )  (7)  was syn thes i sed  i n  e x c e l l e n t  

y i e l d s  (9876, m.p. 8 3 - 8 5 O C )  by r e a c t i n g  t r e n  ( 5 )  and t h r e e  moles o f  

4-formyl-benzo-15-crown-5 (6 ) .  Scheme 2. 10 

N (Q3, 
( 5 )  

+ 4 

Scheme 2 
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Four  r e c o g n i t i o n  si tes a re  p r e s e n t ,  t h e  S c h i f f  base t r e n  

f u n c t i o n  f o r  b i n d i n g  a t r a n s i t i o n  metal i o n  and  t h r e e  crown e t h e r  

s u b u n i t s  f o r  b i n d i n g  a l k a l i  metal g u e s t  i o n s .  

(7) t o  sodium was found t o  be 1:3 i n d i c a t i n g  t h e  t h r e e  benzo-15- 

crown-5 u n i t s  o f  ( 7 )  a re  a c t i n g  i n d e p e n d e n t l y  o f  one a n o t h e r ,  e a c h  

one  complexing  o n e  sodium c a t i o n  (8). 

The s t o i c h i o m e t r y  o f  

(8) 

The r e a c t i o n  o f  Cu(I )PF w i t h  ( 7 )  l e d  t o  t h e  s u c c e s s f u l  i s o l a t i o n  6 
o f  t h e  [Cu(I ) (7) ]PF6 complex a s  a p a l e  y e l l o w  s o l i d .  

t i t r a t i o n  w i t h  sodium gave  t h e  h e t e r o - p o l y m e t a l l i c  complex (9). 

S u b s e q u e n t  
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We are  c u r r e n t l y  extending our s t u d i e s  t o  prepar ing r e l a t e d  

( 3 ) - a l k a l i  meta l  and ( 7 ) - t r a n s i t i o n  m e t a l - a l k a l i  metal  p o l y m e t a l l i c  

complexes o f  c a t a l y t i c  i n t e r e s t .  
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