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Earlier studies’** of trimethylstannylindene (I) showed that this compound 

was subject to an intramolecular metallotropic rearrangement proceeding via an apparent 

1,3 shift: 

Two alternative explanations of this fhrxional behavior may be proposed: (i) a 
true 1,3 shift; (ii) two successive I,2 shifts*. Since the latter mechanism should proceed 

via an isoindenyl intermediate it should be possible to use the Diels-Alder reaction to 

isolate this and so resolve the problem unambiguously. By the formation of Diels-Alder- 

type adducts, the two-step migration course has been established for silicon indenyls3. 

however, no Diels-Alder adduct has been reported for the tin indenyls*. 

A comparison of the free energy of activation AGS for the indenyl system with 

that for the cyclopentadienyl system, as proposed by Cotton et aL4, may help to solve 

the problem. If the value of AG”+ for an indenyl compound is substantially higher than 

that for the corresponding cyclopentadienyl one, then the 1,2 shift mechanism will 

predominate in both cases. Although this approach is based on several vague 

assumptions*, it has been found to be correct for the silicon migration3 .‘. 

The free energy of activation for the trimethylstannylcyclopentadiene’system 

was reported to be 7.1 kcal/mole6. but such measurements had not been performed for 

(I) since calculations of the rate constants from the PMR spectra of (I) are hindered by 

spin coupling effects*. 

* A mixed type of migration may also exist but for the sake of simplification we exclude it here. 
*Our attempts to isolate the isoindenyl intermediate of (I) by using tetracyanoethylene and. 

acetylene dicarboxylate were unsuccessful (unpublished results). 
-This approach includes the assumption that the migrations in both indenyl and cyclopentadienyl 

w proceed via the same mechanism. 
Davrson and Rakita2 reported the value of AG* (15.3 kcal/mole) for another tin indenyl: 

.Cs&S~W&)2Phl. 
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O-82“. The Ink vs. l/Tplot is shown in Fig. 2. The parameters were estimated by collating the 
experimental and calculated spectra. The calculations of line shapes were performed using 

a BESM-6 computer. The spin-spin relaxation time, T *, was taken as 0.3 sec. Chemical shift 

differences for the signals in the slow exchange limit were equal to 12.3 and 94.0 Hz for 
C4 /C, and Cs /C, , respectively. 

Thus, the free energy of activation for the tin indenyl derivative differs from that 
for the tin cyclopentadienyl derivative by 8., 3 kcal/mole. This may be real evidence in 

favour of the m&zhanism consisting of the successive 1,2 shifts. 
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