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ELECTRON-TRANSFER ACTIVATION. PHOTOCHEMICAL N-DEMETHYLATION OF TERTIARY AMINES
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Abstract: DAP2+ sensitized photooxidation of some biclogically active N-methylated alkaloids
affords the corresponding secondary amines in excellent yields (80-95 %).

N-Demethylation of tertiary amines can be carried out chemically with chloroformate
reagents, which have replaced the older procedure using cyanogen bromide, based on the clas-
sical von Braun reactinn1. Although these methods may be in some cases efficient, the yields
are generally limited and toxicity of the required reagents is a real drawback.

During the course of our studies on electron transfer photooxidations, we have found
a mild and useful photochemical method for N-demethylation of some alkaloids which can lead
to important intermediates for the preparation of biologically active analogues.

A typical procedure is as follows: a solution of the tertiary amine (2 mmol) and a
catalytic amount of DAP2+, 2 BFQ_(U.UZ mmol) in acetonitrile (50 ml) is irradiated under oxy-
gen bubbling for 30-120 minutes with a 500 W high-pressure Hg lamp through a U.V, cut-off
glass filter (A} 400 nm) at 20°C. After reaction (followed by t.l.c.) the secondary amine is
separated by flash chromatography on alumina. Excellent yields are obtained far better than

those afforded by chemical methods (see Table 1).
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The dication DAP2+ (:N,N'—dimethyl-Z,7-diazapyrenium)2 is an electron acceptor which
can be excited by visible light, not absorbed by amines. It has been used previously by Lehn
for an efficient photocleavage of DNAB. The mechanism of the photooxidation is expected to be
similar to those suggested when other potential acceptors such as ketones, metal complexes,
hydrocarbons or dyes were used. It should imply an electron abstraction from the N lone pair
followed by oxidation to an immonium ion which leads by hydrolysis to the secondary amine

and aldehydea'é.
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Table 1. DAP2+—Sensitized photooxidation of various tertiary methylated amines.

Amine Nor-compound®  Yields (%) Notes
Tropine 1a 1b 87b a. Nor-compounds have been identified by compa-
rison with authentic samples.

Tropinone 2a Zb 93 b, Using Methylene blue leads to a 5% y'eld7.

Poor yields were ogﬁained with KMnO ,  ,
K [FeggN) J7, BrCN' 7 or ethyl chloroformate
&
c (;6%) .
c. The analogue glaucine 5a suffers only ring
fission when §5eated with ®-chloroethyl
chloroformate

Atropine 3a 3b 95

Nuciferine 4a 4b 65

Dextromethorphan 6a 6b13 95

Work is currently underway to explore the mechanism and the generality of this reaction.
Acknowledgments. J.S5. thanks Prof, Cavé for the gift of nuciferine and nornuciferine.
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