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ELECTRON-TRANSFER ACTIVATION. PHOTOCHEMICAL N-DEMETHYLATION OF TERTIARY AMINES 
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Abstract : DAP’+ sensitized photooxidation of some biologically active N-methylated alkaloids 
affords the corresponding secondary smines in excellent yields (80-95 ‘%I. 

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 reaction 
1 . 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 DAP’+, 2 BF4-(0.02 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 (X>, 400 nm) at 20°C. After reaction (followed by t.1.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). 

visible light 

v DAP’+ 

The dication DAP’+ (=N,N’-dimethyl-2,7-diazapyrenium)2 1s 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 DNA3. 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 aldehyde 
4-6 . 
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Table 1. DAP'+-sensitized photooxidation of various tertiary methylated amines. 

2 z q czo 

3 ’ q C=~COCHPhCH OH 
2 5 R1=OCH3 

a, R=CH3; b, R=H 

OMe 

6 

Amine Nor-compounda Yields (X) 

Tropine la lb .87b a 

Tropinone 2a 2b 93 
b. 

Atropine 3a 3b 95 

Nuciferine 4a 4b 65c 
c. 

Dextromethorphan 6a 6bT3 95 

Notes 

Nor-compounds have been identified by compa- 
rison with authentic samples. 

Using Methylene blue leads to a 5% ygeld7. 
Poor yieldsgwere o@ained with KMnOq , 

;4;$$F"'6' , BrCN or ethyl chloroformate 

The analogue glaucine 5a suffers only ring 
~;;;;~:,;;;:,$$eated with a-chloroethyl 

Work is currently underway to explore the mechanism and the generality of this reaction. 
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6b. m.p. 253 OC ; M+ 257 (89 %, ; 'H 
NMR (CDCl 

C H NO), 212, 136. [a], = + 32O (c : 0.5, CH OH) 

geable NH31 
6) 3.80 (3H, 2, 0CH3)176?J6 (3H, 2, H arom.), 8.53 (IH, 2, broad, ;3 2O exchan- 

N-acetyl deriytive. M+ 299 (15 %, 7 H NO 1, 256, 213 ; [al, q + 171° (c q 0.5, CH30H) ; 
IR (CHCl , cm ) 1640 (amide C=O) ; $19Nfia (?IDC13, 
0CH3) 6.33 (3H, m, H arom.). 

6) 2.03 (3H, 2, NCOCH3), 3.76 (3H, 2, 
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