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A variety of molecules of type I undergo ¢is eliminations when
heated in the vapor or liquid phase., We recently reviewed the mechanistic
and synthetic significance of these eliminations ,2 suinarizing our viewsB’h
that these are highly concerted eliminations with only modest charge
separation in the transition state. There are, however, rather large

differences in reaction conditions required to br%ng about the elimination
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X,Y,Z = C,0,N,S
depending upon the atoms X, Y and Z. On the one hand amides (X = MH,

Y = C, Z = 0) pyrolyze only with the greatest difficulty, requiring
temperatures approaching 550°C for even low conversions.> Xanthates

(X=0,Y=0C, Z=8), on the other hand, require temperatures in the
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200°C range for elimination,2s6s7

7 Put in the general terms of equation (1), it is seen that a large
rumber of possible combinations may be imagined for this elimination, and
it appears wor-hwhile to put forth a general rule which will allow an
estimate to be made of the ease of a éiven pyrolytic cis elimination. If

the equilibriwm in equation (g_) lies to the right as written, then the

pyrolysis represented by squation (l), as written, will proceed readily.

If the equilitrium (2) lies to the left, pyrolysis (1) will be difficult,
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A corollayy to this rule is of more use. E a pyrolysis of the type

of equation (1) proceeds only with difficulty, interchange of the atoms X

g.gq z X # Y) will lead to a system undergoing elimination at much lower

temperatures. The comverse also agpplies, We wish to report a striking
example of this corollary., It has already been remarked that amides
require very high temperatures for pyrolytic elimination. Interchange of

the nitrogen ad oxygen gives rise to imino ethers. These compounds urder-

go pyrolytic cis eliminations at 350..)_100°C,7 two hundred degrees lower
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than V;mides. An even more ins'trxl.ctiv;e example is found in enol ethers
(X =0, Y=¢C, 2 = CHy) which undergd pyrolytic eliminations more readily
than esters,3 Interchange of X and Y gives ketones, which do not
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eliminate. In this system the acetate might serve as a standard, since
X = Y, Then the enol ether pyrolysis goes more easily than the acetate
pyrolysis because there is additional energy to be gained in the conver-
sion represented by (2) .6 The rvle also explains why xanthates are more
reactive than thiolcarbonates in these eliminat:‘mns.8

In the cases studied so far, the rule may be applied to the pyrolytic

elimination of oxides (equation L). A pyrolytic elimination as in equa-

tion (L) will proceed readily in those cases (amine oxide,’ sulfoxidel?)
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in which the equilibrium (5) lies to the right, and will be difficult
(phosphine oxidell) when the equilibrium (5) lies to the left.
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