
Tetrahedron Letters No.52, Pp. 3923-3925, 1964. Pergmm Press Ltd. 
Printed in Great Britain. 

A SIMPLE PREPARATION OF DEWERIUM LABEuEDO-MEmYL 

GROUPS E'OR NASS SPECTROMNTRY 

K.J. van der Merwe, P.S. Steyn and S.H. Nggers 

National Chemical Research Laboratory, Council for 
Scientific and Industrial Research, P.O. Box 395, 

Pretoria, South Africa 

(Received 6 November 1964) 

Previously described methods (1) for preparing deuterium labelled O-metwl 

groups used either metbyliodide- 
$* 

methanol-d4, or diazomethsne-$ [prepared 

from N-nitroso-N-methyl -4j-tosylamide (211 to obtain fully deuterated O-methyl 

groups. The preparation of completely deuterated O-methyl groups is, however, 

often not essential for labelling such groups for mass spectrometry. We have 

found that a partial deuteration is conveniently effected by methylation of an 

acid or phenol with diazomethane in the presence of an excess of deuterium 

oxide. Mass spectra of the reaction products showed the introduction of 

mainly three deuterium atoms per O-methyl group in addition to smaller amounts 

of the partially deuterated species. 

The n.m.r. spectrum of diazomethane in chloroform at 5' showed a single 

peak att 6.72 which was not altered by treatment with an exoess of deuterium 

oxide over ten minutes. On subsequent addition of catalytic amounts of either 

benzoic acid, propionic acid, phenol, or ammonium chloride, yellow solutions 

resulted which showed practically no absorption in the r 6.6 - 6.8 region, but 

wk;ich still reacted vigorously with large amounts of acid. 
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These Insults suggest that exc&nge of the hydrogen atoms of diazomethene 

for deuterium is acid oatalysed.* Methylation of en acid or phenol would 

seem to be preceded by a much faster, and reversible, protonation of diazomethane. 

Such a reaction mechanism would resemble that recently proposed for the acid 

catalysed hydrolysis of diazoketones (2,g) while contradicting that proposed 

for the aoid catalysed hydrolysis of diazoalkenes (3). 

The following simple procedure is recommended to give at least a fifty per 

cent yield of trideuterated O-methyl compounds. An ether&l diazomethane 

solution is prepared in the standard way from N-nitroso-N-methyltosylamide or 

N-nitroso-metbylurea end dried over solid potassium hydroxide. The diazomethane 

is then carried over into dry dioxane in a stream of dry nitrogen. An excess of 

deuterium <oxide is added to this diazomethane solution followed by a slow addition 

of a dioxane-deuterium oxide solution of the acid or phenol over a period of at 

least ten :minutes. Substitution of chloroform or ether for dioxene results in 

the forme.tion of two phases and a corresponding decrease in the efficiency of 

deuterium exchange. 

Groups unreactive towards diazomethane but which might have become deuterated 

during the reaction can be re-exchanged by treatment of the deuteri+methylated 

product with water. 

This method proved useful in the interpretation of the mass spectra of 

oohratoxir A (5), a fungal metabolite containing a oarboxy, a phenolic hydroxyl 

and en amide group. 

* It is to be noted that this exchange osn also be catalysed by alkali; 
T.D. Goldfarb and G.C. Pimentel, J. Am. Chem. Soo. 82, 1863 (1960). = 
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