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Abstract 
The polymorphism of the d i -  ( 4  - alkoxyphenyl) and di-  

( 4  - alkanoyloxyphenyl) te t ra thiafulvalenes (TTF) i s  inves- 
t i ga t ed .  I n  the dialkoxy series, the short  chain der ivat ive 
exhibi ts  a smectic G phase and a nematic phase. The l a t t e r  
phase disappears i n  the long chain der ivat ive.  The dialka- 
noyloxy de r iva t ives  exh ib i t  a smectic G phase ( fo r  short  
chains) and a smectic C phase ( f o r  long chains).  A p l o t  of 
the mesormorphic-isotropic t r a n s i t i o n  temperatures against  
the number of carbon atoms of the subs t i t uen t  shows the 
usual odd-even e f f e c t  Some tetra (alkoxyphenyl) t e t r a t h i a -  
fulvalenes a r e  described, unfortunately they have no meso- 
morphic propert ies .  

Introduction 

Recently Mueller-Westerhof f e t  a l .  1 have reported t h a t  
s t rong electron-donors such as di-  (4  - alkylphenyl) t e t r a -  
thiafulvalenes a re  mesomorphic. Moreover these substances 
can form mixed c r y s t a l s  with the b i s - s ty ry l  d i t h i o l a t o  metal 
complexes*. On the other  hand, Fugnitto e t  a1.3 have repor- 
ted tha t  the plate- l ike molecules of the 2,2',6,6'tetraaryl- 
bipyran - 4 - ylidenes exh ib i t  a mesophase. This motivated us 
t o  synthesize the d i a ry1  and t e t r a a r y l  t e t r a th i a fu lva lenes .  

We have synthesized th ree  homologues of the di-  ( 4 -  
alkoxyphenyl) TTF ( s e r i e s  ,l), eight  homologues of the d i -  
(4 - alkanoyloxyphenyl) TTF ( se r i e s  2) and three homologues 
of the t e t r a -  (4 - alkoxyphenyl) TTF%(series 3)  
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172 A. BABEAU e ta l .  

Series 1 : R = C H 
'L n 2n+l 

2 :  R = C H  - co - n 2n+l 'L 

Ser i e s  3 : R = C H 
% n 2n+l 

Resul ts  and d iscuss ion  
The polymorphism and t r a n s i t i o n  temperatures of these  ~. 

compounds were determined by means of a po la r i z ing  micros- 
cope equipped with a hea t ing  and cool ing s t age  (Mett ler  FP5) 
and a d i f f e r e n t i a l  scanning ca lor imeter  (Dupont 990) .  The 
r e s u l t s  are l i s t e d  i n  Table 1 .  
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TETRATHIAFULVALENE MESOMORPHIC DERIVATIVES 173 

Table 1 : Transi t ion temperatures ("C) of the compounds 
of the s e r i e s  1 and $. 

fb 

R 

c, H9 

C l  OH2 1 

'8 H 1 7  

C, H I , - C O -  

C, H I , - C O -  

C, H I ,  - C O -  

C, H , , - C O -  

Cg H1g - G O -  

C 1 0 H 2 1  -CO- 

C, ,H, - CO - 
C1,H,, - CO - 

K SG S C  N I 

1 7 1  . 186 

146 . 156 

157 - 
186 . 195 

175 . 187 

174 . 182 

171 . 174 

165 . 169 

162 - 
160.5 - 
157 - 

172 

207 

192 

2 14 

207 

205 

198 

200 

194 

K : c r y s t a l  phase ; SG, Sc : smectic G.C phases ; 
N : nematic phase ; I : i s o t r o p i c  phase ; . = the phase i s  
observed ; - : the  phase i s  not observed. 

Optical  t ex tu re  observations 
On cooling the i s o t r o p i c  phase of the butoxy der ivat ive 

(1 , R = C4H9)  fhe nematic phase appears with a c l a s s i c a l  
s h l i e r e n  t ex tu re .  One can observe the smectic C phase of 
the other de r iva t ives  e i t h e r  with a schl ieren or  a broken f a r -  
shaped texture .  %he smectic G phase often occurs as a mosaic 
texture .  The i d e n t i f i c a t i o n  of the smectic phases SG and S c  
was carr ied out by the misc ib i l i t y  method. 

Figure 1 shows t h a t  the two smectic phases of the di-  
( 4 -  octylphenyl) TTF, 4 (K 102 SG 124 Sc 172 I) a r e  comple- 
t e l y  miscible with the SG and SC phases of a reference sub- 
stance : 4 - pentylbenzoyloxy - 4' -pentyls t i lbene4 5 (K 100 
SG 118 SF 120 S c  136 N 228 I) .  These two smectic pkases of $ 
are miscible with those of 1 (R = C,H,,) (Fig. 2). Final ly  
f igure 3 shows t h a t  the two%smectic phases of $. ( R =  CgH19- CO-> 
a r e  a l s o  SG and SC phases. 
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176 A. BABEAU et a[. 

As seen from Table 1 ,  the  f i r s t  d e r i v a t i v e  ( 1  R =  C,H,) 
%’ shows a nematic phase. This nematic phase is  a l s o  observed 

with sho r t  chains  i n  the  two series of di-  (4-a lkylphenyl )  
TTFl and of bis-styryldithiolato-metal complexes2. It  i s  not 
observed wi th  series 2 de r iva t ives .  I n  t h i s  series, one can 
observe t h e  SG phase ?or the  s h o r t  chains  and S c  f o r  the 
long chains .  Elsewhere the  odd-even e f f e c t  i n  the  c l ea r ing  
temperatures has  a l s o  been observed (F ig .  4 ) .  

prope r t i e s  and the t r a n s i t i o n  temper?ltures are given below. 
Three homologues of the  series 3 have no mesomorphic 

R K I 

c 4  H3 . 172 . 
C8 H 1 7  . 121 

CIOH, 1 . 127 . 

We must po in t  ou t  t h a t  t he  s t r i k i n g  mesomorphic charac- 
ter  of this new c e n t r a l  r i g i d  core  gives  r i se  t o  the  presen- 
ce of very ordered mesomorphic phases. There seems t o  be a 
r e l a t i o n  between t h i s  behaviour and t h e  f l a t  and r i g i d  s t ruc-  
t u r e  of  t he  core. This cons idera t ion  w i l l  s t imu la t e  the  syn- 
t h e s i s  of o the r  series wi th  very f l e x i b l e  s u b s t i t u e n t s  i n  
order  t o  inhance the  mesomorphic polymorphism. 
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