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HIGHLY-CONJUGATED BIS(1,3-DITHIOLE) DONORS 

MARTIN R .  BRYCE 
Department of Chemis t ry ,  U n i v e r s i t y  of Durham, Durham, 
DH1 3LE, U . K .  

A b s t r a c t  Routes  t o  new donors  ( 1 3 )  and ( 1 6 )  a r e  d e s c r i b e d .  

A c o n s i d e r a b l e  amount of work h a s  been d i r e c t e d  towards  t h e  

s y n t h e s i s  of donor s  r e l a t e d  t o  TTF. I n  p a r t i c u l a r  f u s e d  

d e r i v a t i v e s ,  e .g .  DBTTF, o r  d e r i v a t i v e s  where S has  been r e p l a c e d  

by Se (TSeF) o r  Te (TTeF).  

donor s  w i t h  ex tended  c o n j u g a t i o n  between t h e  d i t h i o l e  r i n g s .  I n  

t h i s  pape r  we w i l l  summarise t h e  p u b l i s h e d  work i n  t h i s  a r e a  and 

d e s c r i b e  r o u t e s  t o  new donors  (13) and ( 1 6 ) .  

e a r l y  pa t en t . ’  

complex of  low c o n d u c t i v i t y  La 
p o s s i b l y  complexes w i t h  TCNQ and DDQ i n  so lu t ion . ’  T e t r a m e t h y l  

d e r i v a t i v e  ( 3 )  forms s a l t s  w i t !  TCNQ, C 1 0 -  and BF- t h e  l a s t  two 4’ 
hav ing  a h igh  c o n d u c t i v i t y  Co 10 ( a  crn;-ll3 Dibenzo compound r t  
( 4 )  forms an  i n s u l a t i n g  complex w i t h  DDQ and p o s s i b l y  a complex 

w i t h  TCNQ. 

Fa r  l e s s  work h a s  been r e p o r t e d  on 

The p r e p a r a t i o n  o f  (1) i s  c l a imed ,  w i t h o u t  d e t a i l s ,  i n  an 

The d i p h e n y l  d e r i v a t i v e  ( 2 )  forms an i o d i n e  

8.5 x lo-’ ( Q  C ~ ) - ~ J  and rt 

4 
We 5 and J a p a n e s e  workers‘ have i n d e p e n d e n t l y  s y n t h e s i s e d  ( 5 )  

which i s  a b e t t e r  donor  t h a n  DBTTF (by  c . v . )  and a complex o f  ( 5 )  
w i t h  TCNQ i s  m e t a l l i c  Lort 5 ( Q  ~ m ) - ~ l . ’  However, we  f i n d  t h i s  

complex i s  u n s t a b l e  as judged by a d r o p  i n  powder c o n d u c t i v i t y  

w i t h  t ime.  Donor ( 5 )  i s  one of t h e  f i r s t  TTF donors  t h a t  i s  

(p re sumab ly )  non-planar  y e t  forms a m e t a l l i c  complex. 

a 1  have d e s c r i b e d  t h e  TTF d e r i v a t i v e s  ( 6 )  
shows t h a t ,  a s  e x p e c t e d ,  Coulombic r e p u l s i o n  i n  t h e  d i c a t i o n  of 

( 6 )  i s  d e c r e a s e d  compared w i t h  t h e  TTF d i c a t i o n .  

Yoshida e t  
7 and ( 7 ) , 8  and C . V .  
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l,l,4,4-Tetrathiabutadiene derivatives with saturated 

dithiole rings had been studied previously and found to be very 
weak don01-s.~ 

10 conjugated bis(l,J-dithiole) (8) have recently been reported. 
We have studied TM-NBDT (9); 
be isolated, but a quinol salt of  the radical cation of (9) can 
be obtained." 
iodine complex. 

Salts of TCNQ and DDQ with the extensively- 

the neutral compound (9)  could not 

The diphenyl derivative (10) forms an insulating 
11 

(1) R = R'= H 

(2 )  R = Ph; RL H lor  isomer) 
(3) R = R'= Me 
( 4 )  R-R' + C H = C H + ~  

(5) 

" (9) R:R'=Me 

(10) R = H; R'= Ph lor isomer) D
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HIGHLY-CONJUGATED BlS( 1.3-DITHIOLE) DONORS 307 

We now describe routes to new donors (13) and (16). 
Reaction of 2 equiv. of 2-benzenedithiol with 1,~I-naphthalene- 
dicarbaldehyde gave compound (11) [80% yield; m.p. 190-194°Cl; 

which on reaction with trityl tetrafluoroborate gave dication (12) 
C60% yield; m.p. 260-264°C}. Cyclic voltammetry of (13) shows a 

reversible two electron oxidation at 0.03 V (vs S.C.E.). 

he~anedi0ne.l~ 

thiazoline) derivative ( 1 5 )  by sequential reaction with !-methyl- 
- o-aminothiophenol, trityl tetrafluoroborate and triethylamine 

[Compound (15) m.p. 212-213OC; 

( s ,  2H), 5.80 ( s ,  2H), 7.12-7.80 (m, 8H)l. 

We have described the synthesis o f  (14) from 1,4-cyclo- 
The diacid chloride of (14) yields bis(benzo- 

6H (DMSO-d6) 2.31 ( s ,  4H), 5.50 

The bis(dithio1e) derivative (16) can be prepared similarly 
from benzenedithiol and (14). At present the structure of (16) 
is assigned on the basis of high resolution mass spectral and 

n.m.r. spectral data; analytically pure material has not been 
obtained. 

(12) 2B5- 

I151 X =  NMe 
(16) X -  S 
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