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SYNTHESIS AND CHARACTERISATION OF NEW REDOX-ACTIVE 
HYDROPHOBIC HOST MOLECULES 

PAUL D. BEER,* ANTHONY D. KEEFE AND E. LOUISE TITE 
Department o f  Chemistry, U n i v e r s i t y  o f  Birmingham, 
P.O. Box 363, Birmingham 815 ZTT,  U.K. 
(Received April 18, 1988) 

Abstract  
arene and a macrocycl ic resorcinol-ferrocenecarboxaldehyde 
condensation product i s  reported. 
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The synthes is  o f  t he  f i r s t  coba l t i c i n ium ca l i x [4 ] -  

Although the re  i s  considerable cu r ren t  i n t e r e s t  i n  t h e  design and 

synthes is  o f  receptor  molecules con ta in ing  a redox-act ive cen t re  

i n  c lose  p r o x i m i t y  t o  a crown or cryptand coo rd ina t i on  

s i t e ,  few examples o f  t he  covalent  attachment o f  redox centres t o  

known hydrophobic hos t  molecules have been reported. 596 
i n t e r e s t  i n  these l a t t e r  molecules stems from the  i dea  o f  

i n v e s t i g a t i n g  t h e  c a t a l y t i c  i n t e r a c t i o n s  between t h e  redox-act ive 

moiety and an inc luded organic guest subst rate.  

4 

P o t e n t i a l  

We have r e c e n t l y  begun a research programme cons t ruc t i ng  redox- 

a c t i v e  hydrophobic hos t  molecules by appending the  metallocene redox 

centres ferrocene and ruthenocene t o  p-tert-butylcalix[4]arene. 
As an extens ion t o  t h i s  i n i t i a l  work we r e p o r t  here the  synthes is  

o f  t h e  f i r s t  c o b a l t i c i n i u m  cal ix [4 ]arene (3)  and a macrocycl ic 

resorcinol-ferrocenecarboxaldehyde condensation product (7). 

7 

COBALTICI NIUM CALIX [ 41ARENE ( 3 )  

The condensation o f  ch lorocarbonyl  c o b a l t i c i n i u m  (1) 

bu ty l ca l i x [4 ]a rene  (2)  i n  t h e  presence o f  t r i e t h y l a m i n e  fo l l owed  by 

t he  a d d i t i o n  o f  an excess amount o f  sodium hexafluorophosphate gave 

the  coba l t i c i n ium cal ix [4 ]arene ( 3 )  PF 

s o l i d .  Scheme 1. 

8 with p - t e r t -  

s a l t  as a ye l low c r y s t a l l i n e  6 
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The s t r u c t u r e  of t h i s  new hos t  molecule was conf i rmed by 
1 2  1 elemental  analys is ,  conduc t i v i t y  measurements ( 

and mass spectrometry. 

CD3CN a t  ambient temperature d i sp lays  two t - b u t y l  s i g n a l s  (2:l 
r e l a t i v e  i n t e g r a t i o n ) ,  two p a i r s  o f  A0 doublets f o r  t h e  methylene 

protons and f o u r  aromat ic absorpt ions i n d i c a t i v e  of a mono- 

s u b s t i t u t e d  calix[4]arene. 

= 148 Cl- cm mol- ) 
1 The 270 MHz H n.m.r. spectrum o f  ( 3 )  i n  

9 

RESORCINOL-FERROCENECARBOXALDEHYDE CONDENSATION PRODUCTS ( 7 )  

Hogberg has r e c e n t l y  describedlO,ll t h e  synthes is  o f  two s tereo-  

isomer ic  macrocycles of the same general  s t r u c t u r e  ( 4 )  by the  a c i d  

cata lysed condensation of r e s o r c i n o l  and benzaldehyde or  acetaldehyde. 

R = Me, Ph 

(4) 
We have adapted th i s  method t o  t h e  p repara t i on  o f  a new 

The macrocycl ic redox-act ive hydrophobic hos t  molecule (7). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
5
6
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1



REDOX-ACTIVE HYDROPHOBIC HOST MOLECULES 215 

r e a c t i o n  o f  ferrocenecarboxaldehyde ( 5 )  and r e s o r c i n o l  (6)  i n  t h e  

presence o f  hydrochlor ic  a c i d  gave i n i t i a l l y  a black p r e c i p i t a t e  

which was propionylated t o  g i v e  ( 7 )  as a dark brown purp le  s o l i d .  
Scheme 2. 

1. H+ 

51. (C2H5C0120 

Fe FP 

R = COC2H5 

Scheme 2 

Elemental analyses, infrared and mass spectral data confirm the 
proposed structure. The 1 H n.m.r. spectrum o f  (7) in CDC13 at 

ambient temperature is very similar to the all cis, boat conformation, 
o f  the reported propionylated resorcinol-acetaldehyde condensation 
product (8),1° indicating the four ferrocenyl groups are in axial 
positions (9). 
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Fc 

Fc = Ferrocenyl 
(9) R '  = COC2H5 

Dynamic m u l t i n u c l e a r  n.m.r. and e lec t rochemica l  s t u d i e s  o f  (3)  

and ( 7 )  a re  i n  p rogress .  
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