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ELECTRONIC STRUCTURE OF TRIMETHYLENE BRIDGED FERROCENE 
DERIVATIVES (") 

G. NAGY, I. DEZSI 

Central Research Institute for Physics, Budapest, Hungary 

M. HILLMAN 

Brookhaven National Laboratory, Upton, New York, U. S. A. 11973 

Rksumk. - Dans les composks etudiks ici, les cycles pentadikniques du ferrockne sont relies par 
un ou plusieurs ponts de 3 radicaux mkthyliques. Une variation systkmatique des paramhtres 
Mossbauer est observee en fonction du nombre et de la position des ponts. On suggkre que la 
dkcroissance de l'effet quadrupolaire et du dkplacement isomkrique, c'est-a-dire l'augmentation 
de la dklocalisation des klectrons du fer, est relike au changement de plankit6 dans les cycles penta- 
dikniques. Lorsque les dkrivks du ferrockne ont deux (ou plus) ponts, non seulement la coplanarite 
des cycles est modifibe, mais egalement la plankitk de chaque cycle pentadiknique. 

Abstract. - In the derivatives under investigation the cyclopentadienyl rings of the ferrocene 
are linked by one or more bridges of three methylene groups. 

A systematic change of the Mossbauer parameters was found as a function of the number and 
the position of the bridges (table I). 

Compound (composks) - 
Ferrocene 
1, 1 '-trimethylene-ferrocene 
1, 1 ', 3,3'-bistrimethylene-ferrocene 
1, l', 2,2'-bistrimethylene-ferrocene 
1, 1', 2,2', 4,4'-tristrimethyleneferrocene 
1, 1 ', 2,2', 3, 3'-tristrimethyleneferrocene 
1, l', 2,2', 3, 3', 4, 4'-tetrakistrimethyleneferrocene 

Quadrupole 
splitting 

(effet 
quadrupolaire) 
mm/s f 0.01 - 

2.38 
2.26 
2.02 
2.17 
1.82 
1.96 
2.14 

Isomer shift 
(dkplacement 
isomerique) 
mm/s =t 0.01 

0.44 
0.42 
0.33 
0.38 
0.26 
0.32 
0.35 

It is suggested that the decrease of QS and IS values, i. e. the increase of the electron delocali- 
zation from the iron, is connected with the change of the co-planarity and the planarity of the 
cyclopentadienyl rings. The preferred interring separation of cc 3.3 A in ferrocene cannot be 
spanned by a trimethylene chain unless the rings become mutually inclined, i. e. the co-planarity 
of the rings is changed. In cases where the ferrocene derivatives have two or more bridges not 
only the co-planarity of the rings is changed, but also the planarity of each cyclopentadienyl ring. 

(*) Journal of organometallic chemistry. 
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