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A b s t r a c t  A new s y n t h e s i s  of TCAQ s t a r t i n g  w i t h  9,lO- 
bis(cyanomethy1) a n t h r a c e n e  i s  reviewed. Elec t rochemica l  
s t u d i e s  r e v e a l  t h a t  TCAQ undergoes a r e v e r s i b l e  two-electron 
r e d u c t i o n  [El12 = - 0.285 V, CH3CN, Et4NBF4, &/&c1 r e f  - 1  

In t h e  s e a r c h  f o r  o r g a n i c  conducting salts  der ived  from TCNQ and 

r e l a t e d  a c c e p t o r s ,  c o n s i d e r a b l e  a t t e n t i o n  has been d i r e c t e d  

towards t h e  s y n t h e s i s  and s tudy  of a c c e p t o r s  w i t h  extended n- 

networks . l  These i n v e s t i g a t i o n s  are p r e d i c t e d  on the n o t i o n  that 

t h e  enlargement of t h e  n-framework l e a d s  t o  reduced i n t r a m o l e c u l a r  

coulomb i n t e r a c t i o n s  .2 Recent ly ,  s e v e r a l  groups have developed 

d i f f e r e n t  s y n t h e t i c  r o u t e s  f o r  t h e  p r e p a r a t i o n  of  dibenzoTCNQ 

(TCAQ) .3 p 4  p 5  

Our s t r a t e g y  t o  s y n t h e s i z e  TCAQ, which may b e  a p p l i c a b l e  t o  

o t h e r  cyanocarbons wi th  extended n-systems, begins  w i t h  9,lO- 

bis(cyanomethy1)anthracene and proceeds t h e  dicyano and 

t r i c y a n o  ana logs  of TCAQ (Scheme I > .  The s u b s t a n t i a l l y  b lue-  

s h i f t e d  W a b s o r p t i o n  characteristics of TCAQ (343 nm) comvared t o  

TCNQ (393 nm) and benzoTCNQ ( 4 0 4  nm) i n d i c a t e  that TCAQ is  not 
planar. A r e c e n t  X-ray s t r u c t u r a l  s t u d y  shows t h a t  TCAQ i n  t h e  

s o l i d  s t a t e  has  a b o a t - l i k e  s t r u c t u r e .  6 
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A NOVEL ELECTRON ACCEPTOR 30 I 

A c y c l i c  voltammogram of TCAQ, depic ted  i n  F i g u r e  1 ,  shows 

redox waves a t  p o t e n t i a l s  E l 1 2  of - 0.285 V ( 2 e ,  r e v e r s i b l e ) ,  
- 2.06 V ( l e ,  r e v e r s i b l e ) ,  and - 2.58 V ( l e ,  i r r e v e r s i b l e ) .  These 

a re  ass igned  t o  t h e  processes  descr ibed  i n  Equat ions (11, (3) and 

( 4 ) ,  r e s p e c t i v e l y .  T h a t  t h e  redox wave a t  E1/2 = - 0.285 v is a 
two-electron reduct ion  was deduced from t h e  peak p o t e n t i a l  separa- 

t i o n  of 30 mV between c a t h o d i c  and anodic  waves and was confirmed 

by coulometry. However, when TCAQ was reduced e l e c t r o l y t i c a l l y  o r  

chemical ly  (potassium, 1 :1 THF/1,2dimethoxyethane), ESR and ENDOR 

s p e c t r a  a t t r i b u t a b l e  t o  TCAQ; could b e  obta ined .  Also, W-Vis- 

Near I R  spectral  monitor ing of TCAQ dur ing  e lec t rochemica l  

r e d u c t i o n  revealed a weak a b s o r p t i o n  a t  1060 nm which a t t a i n e d  i t s  

maximum i n t e n s i t y  a t  E. one equiva len t  of charge added and t h e n  

disappeared after consumptlon of two e q u i v a l e n t s  of charge.  These 

f i n d i n g s  s t r o n g l y  imply a copropor t iona t ion  pathway t o  TCAQ;, as 

i n  Equation ( 2 ) .  

- TCA$' 
c- 

TCAQ + 2e 

T C A Q +  TCA$- y 2 TCAQ; 

TCA$-+ e <- T C A ~ ;  

T C A ~ ;  + e - TCAQ4' 

The redox waves a t  = - 2.06 V and - 2.58 V are due t o  
t h e  a d d i t i o n  of e l e c t r o n s  t o  t h e  an thracene  moiety of T a g ' .  

T h i s  was c l e a r l y  e s t a b l i s h e d  by comparison t o  t h e  c y c l i c  

voltammogram of an thracene  under t h e  same c o n d i t i o n s  (F igure  1 ) .  

Prel iminary experiments t o  form charge-t ransf  er sa l t s  w i t h  

v a r i o u s  donors and metall ic copper have been unsuccessfu l  so f a r ,  

perhaps not  a s u r p r i s i n g  observa t ion  cons ider ing  t h e  e l e c t r o -  

chemical d a t a .  However, copper-electron a c c e p t o r  s a l t s  can a l s o  

b e  formed thermally and w e  are c u r r e n t l y  explor ing  t h e s e  

p o s s i b i l i t i e s .  

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

2:
37

 2
0 

Fe
br

ua
ry

 2
01

3 



302 A. M. KIN1 ef al. 

I I I I I I 
V -2.5 -2.0 -1.5 -1.0 - 0.5 0 

FIGURE 1 Cyclic  voltammograms of TCAQ and anthracene.  
Solvent ,  a c e t o n i t r i l e ;  support ing e l e c t r o l y t e ,  Et4N+BF4-; 
re ference  e l ec t rode ,  A g / A g C l / K C l  3M: sweep, 200 m V / s .  
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