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Abstract: L-Mannitol 5, the precursor of the the Cy-symmetrical auxiliary 3B, was
prepared in high yield by heterogeneous reduction of L-mannonic-ylactone 4. The
auxiliary 3B could be used for stereoselective photochemical synthesis of the L-proline
derivative 2B. Copyright © 1996 Elscvier Science Ltd

Recently, we have described a highly stereoselective photochemical synthesis of D-proline derivative 2A

by photolysis of glycine derivative 1A.1
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In order to synthesize the derivative of the L-amino acid 2B the photocyclization has to be carried out
with 3B the enantiomer of auxiliary 3A. In this communication we describe the synthesis of the auxiliary 3B as
well as a novel route towards the photoeducts 1A and 1B,

Starting material for auxiliary 3A is the commercially available D-mannitol.2 The enantiomeric, unnatural
L-mannitol 5, however, has to be synthesized from a suitable precursor. In 1939 Fischer described the
heterogeneous reduction of L-mannonic-y-lactone 4 to L-mannitol § in 65 % yield.3 For this procedure a Pi/Fe
oxide catalyst was prepared according to Glattfeld and Shaver.# We now have found that a Cu/Cr oxide catalyst
which had been applied previously in reductions of lactones to diols® is a much better catalyst for the reduction

of mannonic-y-lactone 4 to L-mannitol §.
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Treatment of mannonic-y-lactone 4 with the Cu/Cr oxide catalyst® at 180°C and 120 bar hydrogen

pressure in an autoclave gave L-mannitol § in 95 % yield.” Starting from § the auxiliary 3B was prepared in

analogy to the literature procedure for the synthesis of 3A2.8, and was employed in the photochemical

cyclization of 1B to the enantiomeric L-proline derivative 2B. In this context we have developed a much easier

access to the photoeduct 1B. The key step of the new procedure involves a Michael-addition? of the amino acid

derivative 8 to the unsaturated ketone 7. Tosylation of the secondary amine 9 and deprotection by transfer

hydrogenolysis10 yielded the carboxylic acid 10. The photoeduct 1B was obtained by first treating the acid 10
with dichloromethyl methyl ether!! and then with the auxiliary 3B. Photolysis of 1B under conditions that we

have described recently! gave the derivative of L-proline 2B.12
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