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The gas phase pyrolysis of esters and other organic functions with the formation of 

olefins (retroene reaction) has been known for a long time.' The reaction is a concerted 1,2- 

elimination via a cyclic transition state (Rquation l).' Similarly, a number of 1,3-eliminations - 

were reported.2 Depending upon the structure of the substrate the product was a syclopropane 

derivative or an alkene with rearranged skeleton (home-retroene reaction). For example, 2- 

adamantyl mesylate (V) formed a mixture of 2,4-dehydroadamantane (VI) and protoadamantene (VII) 

(Equation 2),2u while l-methyl-2-exo-norbornyl benzoate (VIII) gave 2lnethylenenorbor (Ix), - 

exclusively (Equation 3).2e 
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By using isotope labelling in V and studying the regioselectivity in the case of other 

"cage" polycyclic substrates it was shown that 1,3-eliminations are also concerted reactions.3 

On the other hand, detailed studies of structural factors in reaction (1) have shown that the 

concertedness of electron movement is imperfect and partial charges dwelop in the transition 

state (cf. the direction of arrows in II).4 Also, a large primary isotope effect was measured 
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when the B-hydrogen eliminated from I waa replaced by deuterium.4d It can then be predicted 

that replacement of the hydrogen being eliminated (B-hydrogen or y-hydrogen, for 1,2 or 1,3- 

eliminations, respectively) by a more electropositive element, which at the same time is less 

strongly bonded to carbon, should_significantly decrease the activation energy of these reactions. 

We show here that there are already enough data available to support this assertion for organo- 

tin derivatives. 

In Chart 1 the energies of bonds broken and formed in the decomposition of a secondary 

alhyl benzoate (IIa) and its S-triallcyltin derivative (X) are compared. Taken together with the 

data about the transition state structure discussed above, the comparison substantiates the as- 

sertion that concerted elimination is much easier in X than in IIa. Moreover, tin in organotin 

derivatives tends to increase its coordination number5 (for instance, organotin carbozylates are 

represented by formula X15b), a tendency which should also make the elimination easier, since 

more of the energy of the newly formed bond is liberated in the transition state. 

Chart 1 

IIa X 

I 
* 

n 
XI 

Broken: C-W, 98 Xcal/mo16 C-Sn, 47 Rcallmol8 

Formed: CMi, 102 Rcallmol7 O-Sn, 76 Rcal/molg 

Difference: -4 I&al/m01 -29 Rcal/mol 

In fact, reactions in which a tin atom is transferred in a cyclic transition state are 

rather cczmuw~~~ Eighly pertinent to this disucssion are: the finding that 1,3-elimination from 

the mesylate XII in acetic acid does not involve ion pair formation (i.e., solvolysis), but is a - 

concerted elimination,ll and the cylization of XIII on glc (silicone SE-30, 150"C)'2 for which 

we propose the cyclic transition state XIV. Another very interesting observation was reported 

in a study on the synthesis of (2-acetozyethyl)-triphenyltin (XV).13 Attempted vacuum distilla- 

tion at 18O'C led to complete decomposition (Equation 6). l3 This represents a dramatic accelera- 

tion when compared with the decomposition of ethyl acetate.l 

Me3Sn-CE2-CH+lR-OMs $$% L>--R 
XII, R=H, Me 

/O\ 
Bu3Sn-(CE2)2-CH - cB2 

XIII X?J 

(4) 

(5) 

(6) Ph3SncH2cW20Ac => CR2 - CR2 + Ph3SnOAc 

XQ 
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Replacement of acetate in W by bensoate should lower the activation barrier for 

Equation 6 even wore.ls4 Also, the elimination should be easier for a secondary ester.l,' Thus, 
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based on the comparison of reactions (1) (R-R'=& R%le) and (6) it can be predicted that the 

reaction analogous to (3) in the organotin series should be reasonably fast at 100% or below. 

Indeed, it was found that XVI decomposes somothly on heating in aqueous acetone, according to 

Equation (7).14 The reaction was interpreted as an ionization with the formation of the stabili- 

zed ion KVII,14~15 but a study of the effect of solvent ionizing power upon rate (as it was done 

for Equation 4) was not undertaken.14 We propose the cyclic transition state XVIII as a more 

probable alternative. 

> Ix + 14e3SnOCOAr (7) 

Me%-CE 
3 2 
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