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Chirality is a key molecular property that confers specific characteristics to matter. Due to the single spatial orientation of chiral compounds, numerous applications are found in Biology, Chemistry, Physics but also in Materials Science. 1 Enantiodiscrimination based on planar light polarization is a routine tool to distinguish optically active isomers. However, this approach fails for analyzing crypto-optically active compounds 2 which are ideal candidates to explore the limits of detection and identification of modern analytical techniques. From an application viewpoint, crypto-optically active entities show a strong potential as probes for enzymatic or chemical mechanisms studies. 3 The smallest of them, the chiral methyl group -C 1 H 2 H 3 H, has been widely described and used to advance knowledge of living processes. Notably, it has been very helpful for the understanding of methyl transferase enzymes mechanism. 4 Nevertheless, the use of the chiral methyl group suffers from the following drawbacks: i) the presence of a radioactive tritium atom causing difficulties in terms of synthesis, handling, storage, analysis and waste management; ii) the challenging measurement of ee in the case of isotopic chirality. So far, only fastidious synthesis of a well-controlled diastereoisomer (without epimerization of the chiral centre) or enzymatic resolution, both associated with 3 H NMR analysis have been disclosed to determine ee's. 4a,5 To circumvent these limitations, the design of specific deuteriumlabelled probes may simplify the generation of stereogenic centres thanks to the nonradioactive nature of these analytes and their analysis with the possibility to use advanced techniques such as 2 H NMR in chiral liquid crystals (CLC) to access their enantiopurity ratios. 6 In this work, we propose to replace the tritium atom of the chiral methyl group by a methyl moiety to obtain the non-radioactive ethyl chiral group. After the achievement of the first chemical synthesis of such crypto-optically active probes with a high deuterium atom incorporation, [START_REF] Streitwieser | A previous synthesis of crypto-optically active ethanol-1-d was described leading to a low deuterium atom incorporation[END_REF] to completely describe each enantiomer, modern analytical techniques were used (Figure 1). It is important to note that some alkyl transferase enzymes tolerate various alkyl groups as ethyl, allyl or propargyl during the transfer process, 8 and so chiral ethyl probes could be helpful for studies of this class of enzymes. As a matter of fact, radioactive chiral ethyl group has already been used for the understanding of enzymatic mechanisms. 9 Our synthetic approach to the chiral ethyl group was inspired by the one described by Hammerschmidt et al. for the synthesis of chiral methyl tosylate 10 (Scheme 1). First, the chloromethyldimethylphenylsilane 1 was converted to the corresponding alcohol 2 in good yield. Then, carbamate 3 was intensity between each 2 H-QD of (S)-8 and (R)-8 reveals the presence of a significant enantioenrichment. Deconvolution of the signals indicates that the chiral ethyl tosylate was prepared with an ee greater than 90% for both isomers.

In conclusion, the first chemical synthesis of non-radioactive chiral ethyl group, was developed. While the anisotropic 2 NMR allowed enantiopurity evaluation, the VCD analysis / QC calculations combination permitted to assign the AC of each synthesized enantiomer of the chiral ethyl tosylate. Due to their easier synthetic access and handling compared to their radioactive counterparts such small crypto-optically active probes possess a great potential of applications to decipher alkyl transferase enzymes reaction mechanisms.
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 11 Figure 1. Goals of this work.
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