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TABLE 1 

ANALYTICAL DATA 

Complex Empirical formula Found <caled.)<%) 

C H 

47.98 
C48.06) 

42.18 

(42.19) 

52.99 
(53.19) 

36.83 

(36.14) 

26.45 

(26.35) 

46.90 
(46.89) 

4.40 

(4.37) 

3.77 

(3.54) 

4.49 
(4.46) 

6.94 
(6.59) 
5.03 

(5.05) 
5.91 

(5.71) 

Analyses performed at Galbraith Laboratories, KnoxviUe. Tenn.. unless otherwise noted. 
a Performed at MHW Laboratories. Phoenix. Arizona. 

nitrogen for 15 minutes. The test tube was then placed on the roof of Kolthoff 
Hall and stirred in sunlight at -10 + 3°C. After three hours of photolysis, the 
dichloromethane was removed at room temperature on a rotary evaporator. The 
resulting residue was dissolved in a minimum amount of dichloromethane and 
the product, [CpFe(@-C7H8 JBF4 precipitated as golden crystals upon addition 
of hexane. The product was filtered, washed with hexane, and air dried. 60.1 mg 
(72% yield) of [CpFe($-C,H8)]BF, were recovered. m-p. 214-215°C with 
decomposition. ‘H NMR: T 4.74 (Cp)SHs, r 3.20 (H(3,4)) 2Hm, G- 3.90 (H(2,5)) 
2Hm, T 5.69 (H&6)) 2Hm, T 7.18 (H(7) en&) lHm, 7 10.10 (H(7) exro) 1Hm. 

This compound was prepared by irradiating [CpFe(p-xylene)] PF, (57.3 mg) 
in the presence of cyclooctatetraene (724 mg) for 3 hours at 3 If: 3”C- 45.1 mg 
(79% yield) of orange crystalline [CpFe($-CsHs)]PF6 were obtained from 
CH,Cl,/hexane. m-p. X36-187°C with decomposition. ‘H NMR: 7 4.58 (Cp)EiHs, 
T 3.46 (H(1,2,5,6))4H overlapping pair of multiplets, r 2.78 (H(3,4)) 2Hm, 
T 5.14 (H(7,S)) 2H broad singlet. 

[CpFe($-PcP)]PF, (PCP = 2,2-paracyclophane) 
This compound was prepared by irradiating [CpFe@-Xylene)]PF6 (57.8 mg) 

in the presence of PCP (110 mg) for 2.5 hours at 16 t 4°C. The product, 
[CpFe($ -PCP)]PF6 (64.7 mg), was recovered in 88% yield as an orange powder 
when hexane was added to a concentrated CH,Cl, solution of the reaction mix- 
ture. m-p. 192-193°C with decomposition. ‘H NMR: 7 5.16 (Cp) 5Hs, r 2.29 
(protons on ring not bound to Fe) 4Hs, T 4.22 (protons on bound ring) 4Hs, 
T 6.86 (CH,CH,) 8Hm. 

This compound was prepared by photolyzing [CpFe(p-xylene)]PF6 (78.1 mg) 
in the presence of P(OCHS)3 (765.5 mg) for 1 hour 10 minutes at 3 + 3°C. The 
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and a 1 : 1 electrolyte. The conductances (cm’ -mhos/mol) were measured as 
follows: [Rh;(TM4),](PF,), 1131,194; [CpFe(TM4),FeCp](PF6)2, 174; 
CpFe(p-CNPhCH,),PF, [Z] ,93. These values are consistent with conductivities 
of 2 : 1 and 1 : 1 electrolytes previously measured in CH3N02 [143. 

Thermal control reactions 
Solutions of the starting material, CpFe(p-xylene)PF,, and the appropriate 

l&and were prepared in acetone-d,. The ligands used were P(OCH,),, 
P(OCH2CH&, TM4, C,H,, CeHs, and PCP. Proton NMR spectra were recorded 
of the mixtures approximately 10 minutes after mixing and 19 hours later. The 
solutions were maintained in the dark at room temperature (22 + 2°C). During 
that time no disappearance of starting material or conversion to products was 
observed. To further demonstrate the inertness of the starting material with 
regard to substitution reactions, 70.9 mg of CpFe@-xylene)PF,, and 1 ml of 
P(OCHs)s were added to 15 ml of CH#,. This mixture was refluxed under 
nitrogen in the dark. After 2.5 hours, the mixture was removed and the solvent 
was evaporated on a rotary evaporator. The trimethylphosphite was removed by 
repeated hexane washes, and the resulting solid was crystallized from CH2C12/ 
hexane. 62.3 mg of yellow crystalline CpFe@-xylene)PF6 were recovered. NMR 
analysis of the product showed no detectable amounts of CpFe(P(OCH&sPF6 
or any other product. 

Discussion 

The synthesis of new cyclopentadienyl-iron compounds is easily accom- 
plished via the photolysis of solutions of CpFe&-xylene)’ and a suitable 
ligand. However, if the ligand is an arene, the product would be expected to be 
photochemically active. Indeed, photolysis of [CpFe($-PCP)]PF6 leads to 
products associated with the ring dissociation reaction. Our preliminary results 
indicate that the photochemical efficiency of the ring dissociation reaction may 
be related to the basicity of the arene ring; as the ring becomes more basic, the 
efficiency of the ring dissociation [15] reaction decreases. Paracyclophane is 
more basic [16] than p-xylene and as a result a pure compound can be obtained 
by photolyzing [CpFe(p-xylene)]PF, in the presence of paracyclophane. We 
judge that the replacement of an arene ring bound to the FeCp+ unit with a less 
basic arene by this method would be difficult since the photoproduct would be 
more photochemically labile than the starting material. In order to obtain a 
reasonable yield of product under such conditions, one would have to use a 
large excess of the less basic arene and perhaps develop a method of removing 
the original arene from solution as it is released from the FeCpf unit. 

As might be expected by virtue of their similarity to CpFe(p-xylene)PF,, the 
compounds [CpFe(q6-C,Hs)]BF4 and [CpFe(q6-CsH,)PF6 are also photochem- 
ically active, undergoing ring dissociation reactions upon photolysis. However, 
neither of these compounds is inert to the-rmal substitution at room tempera- 
ture. This is probably due to the ease of alternative bonding modes of cyclo- 
heptatriene and cyclooctatetraene in transition metal complexes. Both ligands 
can easily be distorted to accommodate q* or q4 coordination 1173 to the iron 
atom, possibly allowing an incoming ligand to displace cycloheptatriene or 
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ling TM4 ligands will predominate. Another equivalent of FeCp’ is then added 
by photolyzing [CpFe(p-xylene)]PF6 in the presence of CpFe(TM4)s’. Both 
NMR (‘H and 13C) and conductance measurements support the formulation of 
this complex as a binuclear dication. (See Experimental section.) We are plan- 
ning further investigations of the binuclear complex and similar analogs to 
determine if complexes with Fe-Fe interactions can be synthesized using this 
photochemical method. 
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