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COMPLEXATION OF CYCLOPHANES WITH THE 
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Summary 

The syntheses of the title compounds by the _AlC13-catalyzed ligand exchange 
reaction between ferrocene and 5,13-dimethy1[2.2]metacyclophane are reported, 
The species have been characterized by elemental analysis and ‘H- and 13C-NMR 
spectroscopy. 

A previous paper [l] dealt with some aspects of a study of the complexation 
of [2.2]paracyclophane with the ($cyclopentadienyl)iron’ fragment [Z]. In 
that study the A1C13-catalyzed ligand exchange reaction between ferrocene and a 
metacyclophane, namely 5,13-dimethyl[2_2]metacyclophane, was investigated. 
The resulting mono- and dications were characterized as PF6 salts. Both com- 
pounds are air-stable, crystalline solids. They are very soluble in polar organic 
solvents such as acetone, acetonitrile and nitromethane and I is also soluble in 
dichloromethane. ‘H and “C NMR spectra were used to establish the molecular 
structure of the two compounds [3], and the data are presented in Tables 1 
and 2. Recently Langer and Lehner investigated the ring current contribution 
to the ‘H NMR chemical shifts of the Cr(C0)3 complexes of cyclophanes [4], 

* For part I see ref. 1. 

** This work was presented at the “Xth International Conference on Organometallic Chemistry in 
Toronto/Canada, August Sth-14th. 1981. 
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aqueous layer was separated, washed with cyclohexane (5 X 50 ml), and filtered 
into a concentrated aqueous solution of NH,PF, (22.5 g in a few ml)_ The pro- 
duct separated immediately as a yellow-orange powder. It was filtered off, 
sucked dry, and purified by preparative TLC with 3/7 acetone/dichloromethane 
as eluant: 1.43 g (72%) were obtained. Recrystallisation from ethanol gave 
well-shaped, yellow crystals, dec. 186°C. (Found: C, 54.89; H, 5.28; P, 6.38; 
Fe, 10.87. Cz3Hz5F6FeP calcd.: C, 55.0; H, 5.0; P, 6.2; Fe, 11.1%). 

(b) Preparation of I by the photochemical exchange reaction 
A degassed solution of (n6-p-xylene)(~s-cyclopentadienyl)iron(II) hexafluoro- 

phosphate (372 mg; 1 mmol) and 5,13-dimethyl[2,2]metacyclophane (1.19 g; 
5 mmol) in dry dichloromethane (100 ml) was irradiated with visible light 
(Osram reflector flood lamp, 150 W) for about 4 h. The mixture was filtered 
and the solvent was removed under reduced pressure_ The resulting solid was 
washed repeatedly with hot cyclohexane to remove the unreacted cyclophane. 
1.61 g (81%) of I was obtained, and was recrystallisized from ethanol. 

(c) Preparation of II 
A mixture of ferrocene (5.58 g; 30 mmol), 5,13-dimethy1[2.2]metacyclo- 

phane (354 mg; 1.5 mmol), A1C13 (20.0 g; 150 mmol) and Al powder (1.35 g; 
50 mmol) in methylcyclohexane (75 ml) was refluxed for 18-20 h under N, 
with rapid stirring. The work up was as described above for I (a)) but purifi- 
cation by TLC was unnecessary. Reprecipitation from acetone/ether gave 
analytically pure II, which has a curry-yellow colour. A yield of 990 mg (86%) 
was obtained, dec. 195°C. (Found: C, 43.78; H, 3.96; P, 8.34; Fe, 14.47. 
C2sH3,,F1,Fe,P2 calcd.: C, 43.78; H, 3.94; P, 8.06; Fe, 14.54%). 
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