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Enantioselective Syntheses of (25)- 1- Benzyloxy - 2,3 - propanediol
and (2R)- 1- Amino- 2,3 - propanediol from Glycerol
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Abstract: Enantioselective syntheses of (2S)-1-benzyloxy-and (2R)-1-amino- 2,3~ propanediol from
glycerol employing N,N - diisopropyl - 10 - camphorsulfonamide 1 as chiral auxiliary are described.

Propanediol derivatives are useful three carbon synthetic building blocks for the synthesis of various
natural products. Optically active propanediol derivatives are generally obtained from carbohydrates
through steps of chemical operations!. Herein we report an efficient synthetic method for the preparation
of (25)-1- benzyloxy - 2,3-propanediol and (2R)-1-amino-2,3-propanediol from glycerol employing
N,N - diisopropyl - 10 - camphorsulfonamide 12 as chiral auxiliary.

When a benzene solution containing 1 (1 equivalent), glycerol (1.2 equivalent), and a catalytic amount
of p-toluenesulfonic acid was heated under reflux for 36 hours with removal of water, the major ketal 23
was obtained by chromatography in 73% yield. The formation of the major ketal 2 presumably arose from
the attack of the pro-R primary alcohol of glycerol to the carbonyl group from the endo position of 1
followed by a cyclization with the secondary alcohol of glycerol from the endo position with the reaction
being driven by hydrogen bonding between the free OH and the sulfonamide group. Treatment of 2 with
sodium hydride (1 equivalent) in THF followed by benzyl bromide (1.2 equivalent) gave benzylether 33 in
89% yield. Hydrolysis of benzyl ether 3 in methanol with 2N hydrochloric acid afforded
1-benzyloxy-2,3- propanediol 4° in 93% yield and completely recovered 1. The [o) for 4 is
-5.42° (neat)t. Therefore the absolute configuration at C; of 4 is the S conifiguration. Thus the
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stereochemical assignments for compounds 2 and 3 were confirmed by this chemical correlation.

On the other hand, treatment of 2 with methanesulfony! chloride (1.2 equivalent) and triethylamine
(1.5 equivalent) in dichloromethane for 8 hours afforded the corresponding mesylate 53. Reaction of crude
§ with sodium azide in dimethylsulfoxide at 80° C for 6 hours gave azide 63 in 87% yield. Hydrolysis of 6
in methanol with 2N HCI at 40~ 50°C for 8 hours liberated azidodiol 7% in 95% yield and recovered 1 in
nearly quantitative yield. Hydrogenation of azidodiol 7 in methanol with 10% Pd/C afforded
1-amino- 2,3 - propanediol 82 in 80% yield. The [a]D for 8 is 2.96° (c1,H,0)5, therefore an R configuration
was assigned for C, of 8. This is consistent with the previous observation. Thus a facile entry to optically
acive propanediol derivatives from glycerol has been demonstrated.
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