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Fischer indole reactions of 2,6-dimethylphenylhydrazones normally result in 1,2-methyl migra- 

tions to give 4,7-dimethylindoles (e.g., eq. 1). 
1 

In 1959, however, Csrlin and Moores2 reported 

that rearrangement of a similarly substituted phenylhydrazone of cyclohexanone resulted in a 1,4- 

(1) 

shift of the methyl group (eq. 2), and Fusco and Saunicol6 recently reported a similar 1,4-methyl 

migration during rearrangement of a heterocyclic hydrasone of cyclohexanone. 
3 The structures of 

R3C 
- 

the products of these reactions were established by independent syntheses by the Fischer indole 

reaction2'3 - a procedure which might give rise to structural ambiguities. However, we have 

repeated the work of Carlin and Moores, and have found that the NMR spectra of the reaction prod- 

ucts are in complete accord with their structural assiments. 
4 

The previous workers proposed that these unusual rearrangements proceed by direct transannular 

[1,4] migrations of the methyl groups in intermediates such as &.2'3 [1,4] Sigmatropic shifts of 

slkyl groups in carbonium ions are theoretically forbidden, and no other examples of such rear- 

rangements are known, although [1,4]-benzyl migrations in cyclohexadienyl carbonium ions have been 

reported. 5 

We now report evidence that the apparent [1,41 methyl migrations in Fischer indole rearrange- 

ments actually proceed by series of [1,2] shifts. 
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Rearrangement of cyclohexanone 2-ethyl-6-methylphenylhydrazone (5) in acetic acid, 

followed by dehydrogenation with chloranil, gives 2-ethyl-l-methyl carbazole (21, which 

was identified by comparison with a sample synthesized as shown below. In addition, a glpc 

0 

2, A=CH3, R=C3H5 

j+, A=C3H3, R=CH3 

fraction was obtained whose RMR spectrum was consistent with its formulation as a mixture 

of l-ethyl-4-methylcarbazole and 4-ethyl-l-methylcarbazole, resulting from [1,21 migrations 

of methyl and ethyl groups, respectively. The cleavage products 1-methylcarbazole and l- 

ethylcarbazole were also obtained. 

Most significantly, no trace of the 1,4-methyl migration product, 2-met~l-l-ethyl- 

carbazole ($1 could be detected, although ,$ was synthesized as shown above and was found to 

be readily detectable by glpc analysis of the product mixture in amounts less than 1% that 

of 2. 

Formation of ,$ by rearrangement of 2 might be explained as due to a direct [1,4] ethyl 

migration. However, this mechanism offers no obvious explanation for the absence of any 

[1,4] methyl migration. It &SO requires the assumption that attack at the aromatic ring to 
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form intermediate 26 should take place much more rapidly at the ethylated carbon than at 

the methylated carbon, in contradiction to what would be expected on steric grounds. 

The observed results can be accounted for by a series of [1,2] shifts of either ethyl 

or methyl groups to give ion g, in which the ethyl group should migrate in preference to a 

methyl group. 7 An apparent [l,k] ethyl migration would therefore result from attack at 

B 

5 

either the ethylated or methylated carbon of 5. 

=gC2 

. 

Two questions remain to be considered: why the substituent in 2 should migrate to 

the imino carbon to give ,f when 5, w bich would be obtained by migration to the vinyl carbon, 

would be expected to be much more stable,' and why 111,4" migrations are observed in reactions 

of cyclohexanone phenylhydrazones, but not those of other ketones. 

We have found that rearrangement of the 2,4,64rimethylphenylhydrasone of diethyl ketone 

gives (after dehydrogenation) carbazole 2 as the only isolated rearrangement product. Thus, 

the presence of a cyclohexane ring is unnecessary for ,,1,4" migration. what &es seem to 

be necessary is that the aromatic ring be attacked by a secondary, rather than a primary, 

carbon of the intermediate enehydraeine. Migration of a methyl group to the vinyl carbon would 

cH1 ,cIlscH7 

then give an intermediate, &a, which has strong steric repulsions in all conformations. In 
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contrast, migration of the methyl group to the imino carbon would give &, which can adopt 

H-N\ 0 

F H3 _RC 
-./ 

%m 

I, nH.CH2 

cii3 

7A tie 
a much less crowded conformation. 
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