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RITTER REACTIONS. II. REDUCTIVE DEAMIDATION OF N-BRIDGEHEAD AMIDES.
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Abstract : Adamantyl- or homoadamantyl-derived N-bridgehead amides are converted in high
ytelds into hydrocarbon derivatives on prolonged reflux in ethanol and 50% sulphuric acid
(1:1 by volume). This process probably involves Ayl hydrolysis to the tertiary carbonium
ion, followed by hydride abstraction from the ethanol solvent.

7,11-Dimethylene-6,7,8,9-tetrahydro-5,9-propano~5H-benzocycloheptene (1)
undergoes an efficient intramolecular cyclisation and Ritter reaction in the presence of
strong acid and acetonitrile to yield the acetamide derivative (2)1. When this amide was
refluxed in a mixture of ethanol and 50% sulphuric acid (1:1 by volume) a less polar compound
was formed slowly, the reaction being essentially complete after 46 hours. Purification of
this material on alumina gave a 60% yield of a hydrocarbon product whose data2 indicated the

structure 7-methyl-6,7,8,9,10,11-hexahydro-5,9:7,1ll1-dimethano-5H-benzocyclononene (3).
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Confirmation of this structural assignment was made by reduction of the known
chloro derivative (4)3 using tributyltin hydride and azobis(isobutyronitrile) (AIBN) in
refluxing toluene following the method of Greene and Lowry4. The alkane obtained had identical

i.r., lH n.m.r. and 13C n.m.r. spectra to the previous sample of (3).

This novel reductive deamidation reaction of the N-bridgehead amide group
appears to be general for adamantyl- and homoadamantyl-based systems. Reaction of
l-acetamidoadamantane (5)5 under the same conditions afforded a 97% yield of adamantane
(6), identical to an authentic sample by m.p. and by mass, i.r., lH n.m.r. and 13C n.m.r.
spectroscopy. Similar reaction of l-acetamido-2,2,5,6,6-pentamethyladamantane (7)6, but

refluxing for 4 days, produced an 84% yield of 1,2,2,6,6-pentamethyladamantane (8)7.
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The simplest and most reasonable explanation of this amide to hydrocarbon

reduction is a one-flask combination of two previously-known processes, namely generation
of a tertiary carbonium ion at the bridgehead site, followed by hydride transfer from the

ethanol solvent.

Although amide hydrolysis under acidic conditions ndrmally proceeds by N-acyl
cleavage to yield the amine, a number of pathways may be envisioned involving N-alkyl fission,

for example that proposed by Haaf8 (which is essentially the reverse of the Ritter reaction):
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In his studies on the latter process Lacey carried out conversions such as the

following, using 30% sulphuric acid under reflux conditions.
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Such products are clearly carbonium ion derived, while the acidity of the reaction conditions
is comparable to ours. More recently, Adolph has used the N-t-butyl function as a protecting
group in the synthesis of certain fluoronitroamideslo, while Stepanovll found that reflux

of 1- or 3-acetamidohomoadamantane in concentrated hydrochloric acid resulted in deamidation

and formation of chlorinated products.

There is therefore reasonable precedent for N-alkyl cleavage of amides under
acidic conditions where a favourable12 tertiary carbonium ion can result. It is well
established through the work of Schleyer, Olah, and other workers13 that such tertiary
carbonium ions can abstract hydride from suitable organic donor molecules (even under
extreme acid conditions) to produce hydrocarbons. The following sequence of events is

therefore suggested as the most likely explanation of our observations.
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TYPICAL EXPERIMENTAL PROCEDURE:

50% Aqueous sulphuric acid (30 ml) was added to a solution of amide (7) (0.61 g,
2.33 mmol) in ethanol (30 ml) and the mixture heated at reflux. Aliquots were withdrawn at
intervals and analysed by t.l.c. to monitor the progress of the deamidation reaction. After
4 days the mixture was cooled, extracted thoroughly with ether, then the combined extracts
washed (Hzo), and dried (Na2504). Solvent was distilled off from the filtrate to give an oil
which was purified by elution through a short column of alumina using pentane, and then

distilled to give the pure hydrocarbon (8) (0.40 g, 84%).
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