COMMUNICATIONS

DE LA FACULTE DES SCIENCES
DE L’UNIVERSITE D’ANKARA

Série B: Chimie

TOME 22 ANNEE 1975

The Preparations and Properties of Ferricinium
Polyiodides

by
Marguerite A. Wassef and Safaa H. Abou El Fitouh

5

Faculté des Sciences de 1'Université d’Ankara
Ankara, Turquie



"Communications de la Faculté des Sciences
de I’Université d’Ankara

Comité de Rédaction de la Série B
C. Tiiziin S. Aybar A. Olcay
Secrétaire de Publication

Z. Tifekgioglu

La Revue “Communications de la Faculté des Sciences de
I'Université d’Ankara” est un organe de publication englobant
toutes les disciplines scientifique représentées a la Faculté.

La Revue, jusqu'a 1975 a Pexception des tomes I, II, III,
etait composé de trois séries

Série A : Mathématique, Physique et Astronomie.
Série B : Chimie.
Série C : Sciences naturelles.

A partir de 1975 la Revue comprend sept séries:

Série A : Mathématique
Série A,: Physique
Série A,: Astronomie
Série B : Chimie
Série C,: Géologie
Série C,: Botanique
Série C, Zoologie

En principe, la Revue est réservée aux mémoires originaux
des membres de la Faculté. Elle accepte cependant, dans la mesure
de la place disponible, les communications des auteurs étrangers.
Les langues allemande, anglaise et frangaise sont admises indif-
féremment. Les aiticles devront é&tre accompagnés d’un bref
sommaire en langue turque.

Adresse: Fen Fakiiltesi Tebligler Dergisi, Fen Fakiiltesi, Ankara, Turquie.



The Preparations and Properties of Ferricinium
Polyiodides

By
Marguerite A. Wassef and Safaa H. Abou El Fitouh

Department of Chemistry, University College for Women, Ain Shams University,
Cairo — Egypt.

Solid Polyiodides of the composition, Cp,Fel;, Cp,Fel, and Cp,Fel; are obtained
from the reactions of ferrocene and iodine in 1,2-dichloroethane. Some physical proper-
ties of these compounds are investigated.

INTRODUCTION.

Itis reported that ferrocene is a potential x - electron-donor.! ™3
Previous investigations! indicate that when equimolar solutions
of ferrocene and iodinein 1,2-dichloroethane are mixed together,
there is a direct change in colour; and two distinct new bands appe-
ar.

This work deals with the preparations of ferricinium pelyi-
odides and the study of some of their properties.

EXPERIMENTAL.

Ultraviolet and visible spectra were recorded on a Veb Carl
Zeiss Jena Specord. Infrared spectra were recorded on a Unicam
SP200G. Spectrophotometer. Molecular weights* were measured
using a vapour pressure osmometer Model 301A. Conductivities
were measured using Beckman apparatus model RA-2A with
balance indicator.

Starting materials: (a) 1,2-dichloroethane (BDH) spectrog-
rade, (b) Ferrocene, m.p. 173°C° (BDH) and (c) iodine, (Prolapo)
were used after sublimation.
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Preparations of the Polyiodides. The reactions between ferro-
cene and iodine solutions in the mole ratios ranging from 1:1 to
1:3 gave only one product; the ferricinium triiodide, decomp.
192°C The compounds, Cp.Fels and Cp.Fels were obtained by

mixing stoichiometric quantities of ferrocene and iodine solutions.

Action of stannous chloride: The addition of stannous chloride
to solutions of the ferricinium polyiodides, causes reduction of the
cation, Cp.Fe+, to ferrocene, Cp.Fe.

Results and Discussion

The absorption spectra of the polyiodide solutions show two
maxima at 294 nm. and 270 nm. Fig. 1 and 2. The molar absorp-
tivity values, €, of the polyiodide solutions at these two bands are
are given in the table.

Table 1.
Compound e(mole~tmm.") e(mole'mm."1)  conc. (mg.L)
at Ay 294 at Ay 370
1-Cp.Fel; 93.23x 10: 38 x 10° 15-78
2-Cp.Fel, 50.5 x 103 24..4 x 103 6.5-16.2
3-Cp.Fels 109.9 x 10° 51.5 x 102 16-41

Neither ferrocene solutions nor iodine solution in 1,2-dichlo-
roethane absorbs at these wavelengths.

Tt is notable that € has very high values. Similar large magni-
tude of € is reported.® Other polyiodides of the type Me; PNIs,
Me;PNI;s and KI;, show absorption bands nearly in the same
region of the spectra. This indicates that ferrienium polyiodides dis-
sociate in 1,2-dichloroethane to give I,” and Cp.Fe+. Evidence for
the presence of Cp.Fe+ cation was found by the reucing action
of stannous chloride on solutions of the ferricinium polyiodides.!t

Both bands obey Beer’s law in the concentration range re-
corded in Table 1.

The infrared spectra of ferricinium polyiodides are all notably
similar to each other and to the spectrum of ferricinium tetrachlo-
rogallate, Cp2Fe, GaCl4, which contains the ferricinium cation.l!
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Molecular weight determination of ferrocene solution in 1,2-
dichloroethane shows that it is a monomer. Similar results are
reported for ferrocene using other solvents.i? The molecular weight
determination of Cp,Fel; indicates that there two ions in the solu-
tion corresponding to Cp;Fe* and I,”. This in accordance with
the inoization suggested by Giindiiz et al,

Conductivity measurements of the polyiodide solutions in
1,2-dichloroethane in the concentration range equivalent to 0.3-2 /
L, showed that all the polyiodide solutions are good conductors.
Ferrocene solution proved to be non-electrolyte.

It is concluded that the polyiodides Cp.Fels, Cp,Fels and
Cp2Fels all dissociate in solutions to give ferricinium cation and
the polyiodide anion. The compound Cp,Fel; was found to be the
most stable crystalline polyiodide.

Tt was of our interest to carry out similar reactions using
bromine, but we found that the reaction between bromine and
ferrocene was very vigorous and catch fire.

REFERENCES

[ 1] Giindiiz, N., Smith, B.C., Turner, P. J., and Marguerite A. Wassef, Communications
de la Faculté des Science de I'Université d’Ankara, 1972, 19 B, 105.

[ 21 Goan, J.C., Berg, E., and Podall, H.E., J. Org. Chem., 1964, 29, 975.

[ 3] Rosenblum, M., Fish, R.W., and Bennett, C., J. Amer. Chem. Soc., 1964, 86, 5166.
[ 4] Brady, A.P., Huff, H. and McBain, J.M., J. Phys. Coll. Chem., 1951, 55. 304."

[ 5] Kealy, T.J., and Pauson, P.L., Nature, 1951, 68, 1039.

[ 6] Rosenblum, M., Santer, J.0. and Glenn, W. J. Amer. Chem. Soc, 1063, 85, 1450.

[ 71 Cotton, F.A., and Wilkinson, G.W., “Advanced Inorganic Chemistry” 1968, Second
edition, chapter 22, p. 564. (New York, Interscience).

[ 8] Andrews, L.J. and Keefer, R. M., J. Amer. Chem. Soc., 1951, 73, 4169.

[ 91 Savitskii, A.V., and Syrki, Ya. K. Trudy Pokhim Khim. Technal. 4, No. 1, 1961,
165-170 C.A. 2724 b.

[10] Graddon, D.P. “An Introduction to Coordination Chemistry” 1968, Chapter
6, p. 132, (London, Perganon Press).

[11] Wilkinson, G., and Birmingham, J.M., J. Amer. Chem. Soc., 1954, 76, 4281.
[12] Woodward, R.B., J. Amer. Chem. Soc., 1952, 74, 2125 and 3458.



‘aprporeiued WINTUIOLLIY
pUe 9PIporeIa) WIUDIIINY ‘OPIPOLT} WINUIDLLIOY oY) 10] [3SUI[OALM PUB SOUBGIOSIE 9y} UIIMIA uonejar ayf, (1) Sig
wn ‘yiiudresr g\

6is 06&% &7 087 087 Glv 08t OLE 0%€  0fE  OlE 062 0L 08
i ! { i { i ! { 1 i i

~1620
LN o
s P
A /M 7 -15%Q0

\ —1%0°1

.//., \\,.\ .
N sz

31a48dy — . — 5 1
Tie4 Nao - - g 1871

m_mnﬁw&u —— R

a2UBQqQIosqy



‘oprporejusd wWmMUDLLIA) pug oprp
-O1eI)} WNUIGLIIGE SPIPOM WINMUTILSY 913 Tof YiSuojosem pue L1eandiosqe efour o) usamjaq uonepa oyy, (z) “Siy
wu ‘giSuspaar g

05 007 05 00¢ 0s2

001

EOlX3



‘aprporejued WNRIDLIINY PUE IPIPOIT} AU - AUV0IID] JO eneds paxeayuy (q¢) Suq

IIqUINUIAL N\

00<t 00st 10101074 00¢s¢ 000¢ 00s¢e 0007

-120
Ste48dy — . — - —
—10
24%dy — — —
€1a48do
L 9 S 7 S°€E € ST

SNOUYIIN H19N3T3AVM

3JNVEHOSEY



-oprporejuad WNIUPLIIAY PUB SPIPOILI) WNINNLIII] - SUIIOIIO] JO axyoeds porenjuy (eg) ‘Sig

IOqUINUIAB A

0004 oszt 005t oSl

0002

i , | A 1 1

Sfagldy — —

ayldy — —

09

71

zL ot 8 L , 9
SNOHDIN HLONIIIAVM

0ot

Y

IONVILINSNYYL



Prix de I’abonnement annuel

Turquie : 15 TL; Etranger: 30 TL.
Prix de ce numéro : 5 TL (pour la vente en Turquie).
Pridre de s’adresser pour ’abonnement & : Fen Fakiiltesi

Dekanligi Ankara, Turquie.

Ankara Universitesi Basimevi. Ankara — 1976



