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2-FLUORO~5,6,11,12 -TETRASELENOTETRACENE -BR
METALLIC DOWN TO AT LEAST 2K ?

0.5’

BRUNO HILTI, CARL W. MAYER, GRETY RIHS, AND
HANS LOELIGER

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

PHILIPP BALTZER
Anorganisch-Chemisches Institut, Universitdt Zudrich,
CH-8057 Zurich, Switzerland

Abstract. The 2-FTSeT-Br, complex [(2-Fluoro-

5,6,11,12~tetraselenotetracene) -Br J 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

TSe’I‘—halogeno 5 compounds
PREPARATION.
The 2~-FTSeT~Br complex has been prepared by electro-~

0.5
crystallisation at a Pt-anode in a DMF-chlorobenzene

mixture (20 : 80) with tetrabutylammonium-bromide as
supporting electrolyte (I=1uA/cm2). Crystals obtained

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

As seen from the table, 2-FTSeT-Br0 5 crystallizes in

the crystal system of the TSeT-Io 5 and not in that one
0.5 (1, 2).
At least 85 % of the fluorine substituents are on the

of the parent compound TSeT-Br

sites indicated in figure 1 and figure 2. It is not
clear yet by wich influence of the fluorine substituent
this relatively high degree of order of the structure
is achieved. Noteworthy is also the exceptionally short
interplanar distance of 3.30 A between adjacent 2-FTSeT-

molecules.

TABLE Comparison of crystal data.

FTSeT-Bryg TSel-lys  TSeT-Bryg

Crystal system orthorhombic  orthorhombic monoclinic
Space group P2| 2,2 P2. 2,2 P2 n
Site symmetry of
the Donor G G !
Se -Se interstack 3,83 3,76 3,86
Se- Se intrastack 346 3,45 3.49/350
[nterplanar distance 3.30 340 3421345
Se-X distance 323 348 342 3N 3 356
322 350 342 350 3% 355
a 17,655 18,366 17,686
b 17,661 17,450 5,083
c 5125 5,077 17,688
long molecular axis
¥ vsglucking axis 40° 42° 42°1 420
4 short motecular axis
vs. stacking axis 90° 88° 87/ Bee
Par (2Cm) 6x104 5x10" Bx10%
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2-FLUORO-5,6,11,12-TETRASELENOTETRACENE-Br, 5

Projection of the crystal structure on the (a,c) plane

FIGURE 1 and FIGURE 2
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PHYSICAL PROPERTIES.

2—FTSeT-Bro.5does not show any indication of a phase
transition as shown by the electrical resistivity
measurements (down to 2 K), figure 3. The almost constant
value of the magnetic susceptibility in the temperature
range 150 K to 35 K corresponds roughly to the behaviour
observed in the TSeT—Bro.s. The drop of the susceptibi-
lity below 35 K however does suggest a phase transition
which did not show up in the el. resistivity measure-

ments (figure 4):

CONCLUDING REMARKS.

We do not know yet to what extent the remaining disor-
der (15%) is responsible for the stabilization of the
metallic state. Works to clarify the electronic influ-
ence( e.g. change of the degree of charge transfer) in-
duced by the substituent in fully ordered structures

will be of particular interest.

REFERENCES.

1l. S.P.Zolotukhin, V.F. Kaminskii, A.I. Kotov, R.B. Lyu-
bovskii, M.L. Khidekel, R.P. Shibaeva, I.F.Shchegolev,
and E.B. Yagubskii, Pis'ma Z. Eksp. Teor.Fiz. 25(10),
480-84, (1977).

2. B.Hilti, C.W. Mayer, G. Rihs, Helv.Chim. Acta, 61(4),
1462-69, (1978).



