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Summary: Methyl-labelled methionines can be easily prepared via dehydromethionine (I), which 
undergoes clean exchange at its methyl group with cat. MeONa/MeO'H. 
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Dehydromethionine (S-methylisothiazolidine-3-carboxylate, l)l'*, readily available from - 

oxidising methionine (e.g. with Iz/MeOH)l and easily reduced to methionine by thiols3, is an 

attractive intermediate for preparing specifically labelled methionines useful for biosyn- 

thetic studies4'5. In principle, _I_ could undergo base-catalysed exchange at its methyl 

group and at its C-5 methylene group, with one of the diastereotopic hydrogen atoms at C-5 

reacting faster than the other6. However, such processes may be slower than the conversion 

of I to methionine sulphoxide which occurs in aq. alkali'. - 

Exposure of a 0.68 M solution of 1 in *Hz0 to excess - -0'H caused a rapid production of 

methionine sulphoxide partially labelled in its methyl group. Competitive with base-catalysed 

exchange at the methyl group of 1 there is formation of methionine sulphoxide (which does not - 

exchange under the reaction conditions) presumably via attack of -O*H at the sulphonium 

centre of 1 -* With a deficiency of a base, 1 is converted to an amount of methionine sulphoxidc 

exactly corresponding to the base used 2 (NaO H). Further exchange of 1 and its degradation to 

sulphoxide then stops because all the base has been converted to the sodium salt of methionine 

sulphoxide. 

Because the reaction of r with -0'13 leading to methionine sulphoxide requires eventual 

deprotonation of the attacking -0'8, we reasoned that an alkoxide ion in the corresponding 

alcohol (RO*H) might effect selective exchange of 1 via ylid 2 without converting 1 to - - 

sulphoxide. Indeed, incubating 0.57 M I in MeO*H containing 1.8 mol % MeONa caused exchange - 
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at the methyl group of 1 (T, < 3 min. at 310 K) without conversion to methionine sulphoxide. 

This process is much faster?(ca. 30-fold) than exchange in 1 (with cat. MeONa/MeO*H). 

Under these conditions (< IO half-lives for methyl exchange) no detectable exchange occurs 

at the C-3 or C-5 protons of 1 (lH NMR analysis). Bubbling H2S through the methanolic solution 

of 1 after exchange, caused almost quantitative precipitation of labelled L-methionine. - 

Therefore, exchange of 1 in Me02H followed by treatment with HzS in situ provides a simple - 

procedure for preparing methyl-labelled methionines from L-methionine: 

(lR,3S)-Dehydromethionine (1) was prepared from Lmethionine essentially as described 

for DL-methionine in Ref. 2. Purification of 1 was expedited by fast column chromatography' 

(Merck silica gel 60, 230-400 mesh, elution with methanol), followed by two recrystallisations 

(methanol/ether) and drying in ZXZCUO. A solution of 1 (500 mg, 3.4 x 10m3 M) in MeO*H 

(6 cm3) containing 6.8 x 10T5 M MeONa was stored under nitrogen for 3 h/310 K. The solvent 

was removed under reduced pressure and replaced by fresh Me02H (6 cm3) containing 6.8 x 

lob5 M MeONa. After a further 3 h/310 K under N2 the exchanged 1 was converted to methionine - 

by bubbling H2S for 1.5 min. After diluting with methanol to 10 cm3 the precipitated 

methionine was filtered off, washed with methanol, then ether and dried: 497 mg (97%). 

TLC (Merck Kieselgel 5554 plate; '880' ammonia/ethanol, 23/77) showed a spot corresponding 

to methionine and a very faint spot (cu. 2%) corresponding to methionine sulphoxide. 

Recrystallisation of this material from aq. methanol gave a first crop (65%) and a 

second crop (14%) of L-methionine, each of which showed a single spot on TLC: [olD'120.9 

(c 1.1 in N HCl) ef. 21.5 (c 1 in N HCl) for unlabelled L-methionine (BDH) used as 

starting-material ; 'H NMR identical to unlabelled L-methionine except for the lack of 

a SMe peak; m.s. of N-trifluoroacetyl n-butyl ester showed m/e 227 (100%) 301 (0.6), 

302 (0.6), 303 (9.6), 304 (47) (M+ for [C2H3]-methionine) denoting a 2H content of 5 94% 

(confirmed by lH NMR). A similar procedure has been used to prepare [13C2H3]-L-methionine 

from [13CH3]-L-methionine. 

An attempt to exchange 1 at C-5 using 10 mol % MeONa in Me02H at 333 K caused 

decomposition of 1 to methionine and methionine sulphoxide. 
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