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Abstract : An efficient method has been developed for the conversion of L-methionine into N,O-protected
D-serinal (Garner aldehyde) in good overall yield. © 1997 Elsevier Science Ltd.

N-(tert-Butoxycarbonyl)-N,O-isopropylidene serinal, the so called Garner aldehyde, is one of the most
widely used chiral building blocks in contemporary organic synthesis.! In the original procedure 2 and its
subsequent modifications 3, both the (S)- and (R)- form of this aldehyde has been synthesized starting from L-
and D-serine respectively. In continuation of our work on the synthesis of novel amino acids 4, we needed
considerable quantities of the (R)-Garner aldehyde (D-serine derived) and contemplated an alternative
synthesis using a cheaper starting material. Interestingly, in their approach towards Aspergillomarasmine A,
Ohfune et al have reported 5 the conversion of L-methionine to a masked serine equivalent via sequential
sulfoxide formation, dehydrosulfenylation and ozonolysis of the resulting alkene. Encouraged by this
approach we planned on a synthesis of (R )-Garner aldehyde following a similar strategy. The results of the
studies thus undertaken are reported herein.

In a one-pot reaction, L-methionine was converted to the corresponding N-Boc-amino alcohol 1
(scheme 1) in good yield and high optical purity {[a]p = -12.9 (c=2.6, CHCL3); ent-1 [o)p = +13.7 (c=2.5,
CHCl3)5}. N,O-Acetonide protection of amino alcohol 1 followed by NalO, oxidation of the sulfide to the
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corresponding sulfoxide 3 was performed in high yield under standard reaction conditions. Thermal syn
elimination of the sulfoxide functionality resulted in the vinyl oxazolidine derivative 4 {[ct)p =-14.3 (c=1.2,
CHCL3); ent -4 [alp = +15.6 (c=2.5, CHCl3)3a} in 69% yield. Finally, oxidative degradation of the alkene to
aldehyde completed the proposed synthesis of Garner aldehyde 5 6, similar in all respect to the reported
compound? {[a]p = 88.2 (c=1, CHCly); Lit.2 [a)p = 95 (c=1.84, CHCL). It is worth mentioning that
ozonolysis of the alkene 4 (O3, CH,Cly, -78°C, then Ph3P or Me,S) also affords the aldehyde 5 in good yield
(84%) but with lower enantiomeric purity (82% ee).

In conclusion, the present synthesis of (R)-Garner aldehyde compares well with the known methods in
terms of optical purity and overall yield of the product while offering the advantage of replacing the more

expensive starting material D-serine with L-methionine, a substantially cheaper and more readily available
natural amino acid.
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