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.2 -FLUORO-5 , 6 , 11 , 12 4!ETRASELENOTETRACENE-BR0. 
METALLIC DOWN TO AT LEAST 2K ? 

, 

BRUNO HILTI, CARL W. MAYER, G REW RIHS, AND 

HANS LOELIGER 

Central Research Laboratories , CIBA-GEIGY AG., 
CH-4002 Basel , Switzerland 

PHILIPP BALTZER 

Anorganisch-chemisches Institut, UniversitSt ZUrich, 

CH-8057 ZUrich, Switzerland 

Abstract. The 2 -FTSeT-Bro. complex c (2 -Fluoro- 
5,6 , 11,12 -tetraselenotetracene) -Br 1 has been 
prepared by electrocrystallisation. Its crystal 

structure is presented together with conductivity 

and susceptibility data. Introduction of a fluorine 

substituent in the 2-position appears to suppress 

the phase transitions observed in the parent 

TSeT-halogeno. compounds 

0.5 

PREPARATION. 

The 2 -FTSeT-Bro. 

crystallisation at a Pt-anode in a DMF-chlorobenzene 

mixture (20 : 80) with tetrabutylammonium-bromide as 

supporting electrolyte (I=lw/cm ) .  Crystals obtained 

were of the approximate size 7 x 0.03 x 0.03 mm. 

complex has been prepared by electro- 

2 

267 

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:
36

 2
0 

Fe
br

ua
ry

 2
01

3 



268 B. HILT1 er 01. 

CRYSTAL STRUCTURE. 

A s  seen from the table, 2-FTSeT-Br c r y s t a l l i z e s  i n  

the c r y s t a l  system of the TSeT-I and no t  i n  that one 

of  t he  parent  compound TSeT-Br 

A t  l e a s t  85 % of t h e  f luo r ine  subs t i t uen t s  are on the 

0.5 

0.5  
(1, 2 ) .  0.5 

sites indicated i n  f igu re  1 and f igu re  2. It  is  not  

c l e a r  y e t  by wich inf luence of t h e  f luo r ine  subs t i t uen t  

th i s  r e l a t i v e l y  high degree of order  of the s t r u c t u r e  

is  achieved. Noteworthy is a l s o  the except ional ly  s h o r t  

in te rp lanar  d i s t ance  of 3.30 A between adjacent  2-FTSeT- 

molecules. 

TABLE Comparison of c r y s t a l  data. 

FTSeT-Bro.5 TSeT-I,, TSeT- Bro.5 
Crystal system orlhorhombic orthorhombic monoclinic 

Space group p2. 2.2 , .  
Site symmetry of 
the Donor C1 

Se-Se interstack 3.83 
Se- Se intrastack 3.46 

Interplanar distance 3.30 

Se-X  distance 3.23 3.48 
3.22 3.50 

a 17.655 
b 17,661 

C 5.125 
4 long molecular axis 

vs.slacking axis 

Q short molecularaxis 
vs. stacking axis 

Par (ncm) 6x16' 

p2, 2 , 2  

tl 

$76 
3/45 

3.40 

3.42 371 
3,42 3.50 
18.366 
17,450 

5,077 

420 

880 

'2 In  

C l  

$86 
3.49 / 3.50 

3.421 3.45 

3.14 3,56 
3.14 3.55 
17.686 

5,083 

17.688 

4201 420 

8 7 O I  86O 

5xl& 
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I 

7 

7 

C 

2-FLUORO-5,6,1 I ,  I 2-TETRASELENOTETRACENE-Bro.5 

1 1 

1 1 

Projection of the crystal structure on the (a.b)plane 

Projection of the crystal structure on the (a.c)plane 
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FIGURE 1 and FIGURE 2 
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H/R285 

B. HILT1 er al. 

FIGURE 3 

SPECIFIC ELECTRICAL RESISTANCE OF 

(FTSeT), Br 
NORHALXZEO TO 295 K AS A FUNCTION 

OF TEMPERATURE 

.'. 

FIGURE 4 

hmpcrulure drpcndmcc o! lhe residual slotic susceptibility 
tor FlSeT-Br,,allw ylbslraction of the conslanl core diama- 
gnlic ylsccplibilily. lokcn lrom Ihe mean of the rncosured 
d u e  lor FTScT (-229.4 ~ 3 0 ~ l O ~ t m u / m o l  260K*T, ISOK) plus 
hall 01 ~ h c  p0-l MIYC tor Br (-30.6/2~x)'mu/mcl). 

Measuremenls were performed on a Faraday balance from 
Oxlord Inslrumenls a1 65.02 kG and lhrte diHerenl field 
gradients 300, 500. 700 Glcm 1 on somples cf 10 to 16 mg 

0 
21 I 

'0.0 '75.0 '150.0 
TEMP [K] 
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2-FLUORO-5.6, I I ,  12-TETRASELENOTETRACENE-Br0.s 27 I 

PHYSICAL PROPERTIES. 

2 -FTSeT-BrO. 5does not  s h o w  any ind ica t ion  of a phase 

t r a n s i t i o n  as shown by t h e  e l e c t r i c a l  r e s i s t i v i t y  

measurements (down t o  2 K ) ,  f i gu re  3. The almost cons tan t  

value of t h e  magnetic s u s c e p t i b i l i t y  i n  t h e  temperature 

range 150 K t o  35 K corresponds roughly t o  t h e  behaviour 

The drop of the suscep t ib i -  observed i n  the  TSeT-Br 

l i t y  below 35 K however does suggest a phase t r a n s i t i o n  

which d id  no t  show up i n  the el. r e s i s t i v i t y  measure- 

ments ( f igu re  4 ) :  

0.5' 

C ONC LUD I N G  REMARKS. 

W e  do not  know y e t  t o  what ex ten t  t he  remaining d i so r -  

de r  (15%) is responsible  fo r  the s t a b i l i z a t i o n  of t h e  

meta l l ic  state.  Works t o  c l a r i f y  t h e  e l e c t r o n i c  i n f l u -  

ence(  e.g. change of the degree of  charge t r a n s f e r )  i n -  

duced by the subs t i t uen t  i n  f u l l y  ordered s t r u c t u r e s  

w i l l  be of p a r t i c u l a r  i n t e r e s t .  
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