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Brown and Stock2 solved the problem of testing the applicability of a
linear free energy treatment for electrophilic substitutions of a given substrate
by reversing the conventional Hammett procedure, The substituent group is
maintained constant and log k/kH's are plotted against the reaction constant p
for several substitutions., This treatment was called by these author52 "Extended
Selectivity Treatment",

Satisfactory linear correlations were obtained when the treatment was
applied to several derivatives of benzene, having substituents of different
character.3 Recently we have successfully applied the same treatment to an
heterocaromatic ring, thiophene.4

Quantitative rate data, ample enough for an analogous test, are now also
available for the electrophilic reactions at the alpha position of furanm,

The presently available alpha partial rate factors (“f) are summarized in
table 1. They are derived from three types of reactions: a) "conventional"
electrophilic substitutions in which a proton is substituted (1, 2 and 3); b)
"displacement" reactions which involve the replacement of groups other than
hydrogen (5 and 6); and c¢) side-~chain electrophilic reactions in which a

resonance-stabilized carbonium ion is formed in the transition state (4 and 7).
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Table 1

Alpha partial rate factors for electrophilic reactions of furan

N Reaction ap Ref.
1 Bromination, Brz, AcOH, 25° 6.1 x 1011 5
2 Chlorination, 012, AcOH, 25° 1.9 x 109 6
3 Acetylation, Ac20, Sncl4, DCE, 25° 3.2 x 107 7
4 Solvolysis of 1t1-arylethylacetates 5

30% EtOH, 25° 1.5 x 10 8
5 Protodesilylation, HClO4, MeOH, 50° 1.7 x 104 9
6 Protodemercuration, HCl, 10% EtOH, 70° 4.0 x 103 10
7 Pyrolysis of 1-arylethylacetates, 327° 3.8 11

The data closely follow a straight line with the theoretical origin
(r = 0.995; s = 0.79) as shown in figure 1, The linearity argues for a constancy

of the resonance contributions of the furan ring in the diverse reactions.
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Figure 1: The "Extended Selectivity Relationship" for electrophilic reactions
at the alpha position of furan. The numbers identify the reactions:

see table 1.
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From the slope a substituent constant c: relative to the structural
modification caused by the substitution of an oxygen atom for a CH=CH in the
benzene ring may be calculated. The value obtained, -0.93, is noticeably more
negative than the g; for thiophene4. ~-0.79.

Research is currently in progress in this laboratory, in order to obtain
data necessary for testing the applicability of the relationship to the

reactions at the beta position.
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