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Decomposition of 3-diazonorbornanone (I) in aqueous acid gives the a-ketol
I1, the B-ketol III, and the acid IV (1,2). We report now on an investigation
of the effect of methyl substituents on the product distribution, that has il-
luminated the course of these interesting transformations. Decomposition of a-
diazo ketones V-X in 0.1 N sulfuric acid gave products analogous to II-IV
(Table 1). We propose the following reaction scheme to account for the product
distributions: dirreversible exo protonation of I to give the endo diazonium
ion XI (3), followed by rapid loss of nitrogen giving the bridged ion XII,
which is attacked by water to give the a- and B-ketols, II and III, or is

transformed to the ion XIII, which gives the carboxylic acid IV (4).
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Table 1

Products from the Acid-Catalyzed Decomposition of 3-Diazo-2-norbornaones?

3-Diazo-2-norbornanone Yieldsh
Compound Substituents a-Ketol B-Ketol Acid
I° None 45 30 25
\' 6,6-dimethyl 32 35 33
VI exo-5-endo-6-dimethyl 52 38 10
VII endo-5-exo-6-dimethyl 85 - 15
VIII 5,5-dimethyl 84 - 16
IX 1,5,5-trimethyl 84 - 16
X 4,6,6-trimethyl - - 100

2The diazo ketones were stirred with 0.1 N sulfuric acid until nitrogen evolu-
tion ceased. DPRelative yields determined by pmr spectroscopic and vpc analy-
ses; the pmr spectra showed no significant amounts of other products. CRefs.
(1) and (2).

Compounds VII-IX differ from I in giving mainly a-ketols and no B-ketols.
The failure to form B-ketols is attributable to the steric effect of an endo
C-5 méthyl group in the bridged ion XII which prevents attack at C-4., An endo
C-5 methyl group would also be expected to retard the conversion of XII to
XIII, due to steric interaction with the carbonyl group, thus accounting for
the reduced proportion of acid formed from VII-IX (5). Were the acid formed
directly from XII (1), an endo C-5 substituent would not be expected to have
this effect. Compound X forms only acid. This can be attributed to the C-4
methyl group, which exerts a greater stabilizing effect on XIII than on XII
(6) and leads to exclusive conversion of the latter to the former. Compound V
gives, like I, a- and B-ketols and acid in comparable amounts. This is in ac-
cord with expectation since neither the exo nor endo C-6 methyl groups should
influence markedly the relative ease of attack of water on XII nor its ease of
conversion to XIII, and again supports the view that the acid does not arise
from XII, since this process would be hindered by an endo C-6 methyl group.
Compound VI also gives all three types of product, but the ratio of acid to a-
plus B-ketol is reduced relative to that for I and V. This is attributable to

retardation of the conversion of XII to XIII, due to a gauche interaction
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between the methyl groups.

The introduction of two methyl groups at C-7 in 3-diazonorbornanone, as in
diazocamphor (XIV), brings about a profound change in the nature of the pro-
ducts formed on acid-catalyzed decomposition, Edwards and Lesage (7) have
shown that treatment of XIV with aqueous acid gives the dienone XVa, the re-
lated enolone XVb, and cyclocamphanone (XVI). We obtained XVa (31%), XVb
(31%), XVI (13%), the acid XVIT (21%) and the B-ketol XVIII (4%). We, like
Edwards and Lesage (7), have found that deamination of endo-3-aminocamphor
leads to an identical product distribution indicating that the acid-catalyzed
decomposition of XIV is initiated by irreversible exo protonation to give the
endo diazonium ion XIX (8). This view is corroborated by the fact that treat-
ment of the immonium salt XX with nitrous acid gives XVI (65%) and XVIII (19%)
which are considered to arise from the exo diazonium ion XXI (9). The absence
of products derived from attack by water on a bridged ion analogous to XII

suggests that such an ion is not an intermediate in the case of 3-diazocamphor
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and that XIX is converted directly to XXII, This can be attributed to the
steric interaction between the syn C-7 methyl group and the C-3 hydrogen atom
in the bridged ion (10). The ion XXII can give XVII (4), cleave to XXIII (11),
which gives XVa and XVb, and rearrange to XXIV, which gives XVI and XVIII (12),
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