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a-Methoxy carbamates 1 are conveniently prepared through anodic methoxylation of carbamates and 
have proven to be valuable intermediates for the synthesis of 2- and 26substituted piperidine detivatives),‘,3,5. 
Under acidic and thermolytic condition&, they furnish the enecarbamates 2 which, although less reactive than 
enamines, react with several electrophiles. It was shown earlier4 that hydroboration made possible the in- 
troduction of a hydroxyl group into the p position of enecarbamates but, except for the case of a pyrroline 
derivative, the stereochemistry of the alcohols was not established. 

In this communication, we wish to report hydroboration of enecarbamates as a key step for the stereose- 
lective synthesis of both tic and trum phydroxypiperidine derivatives. 

The a-methoxy carbamates la’, lb and 16 were prepared in high yield by anodic oxidation of carba- 
mates in methanole; we found that the corresponding enecarbamates 2a-c can be obtained efficiently (90-95% 
yield) by treatment of la-c with p-toluenesulfonic acid (10% w/w) in benzene at room temperature. The hy- 
droboration-oxidation sequence 7 was applied to racemic 2a-b and to optically pure 2c (2S$S) and furnished 
the diastereomeric alcohols 3a-c and 4a-c which could be quantitatively separated by flash chromatography and 
were fully characterizedn. 

a: R = CH3 b: R = CH2-CH&H3 c: R = CH?-CH(OAc)-CeH5 

The results, summarized in Table I, show that the major product in each case is the 2,5-trans isomer re- 
sulting from the preferential attack of the borane from the less hindered side of the molecule; at low temperature 
the selectivity is high. On the other hand, it appears that hydroboration does not proceed to the trialkylborane 
stage, as it is generally observed with hindered olefins9. 

Table I: Hydroboration of enecarbamates 2a-c 

Entry Enecarba- BH3:SMe7_/ Time Temp. Giobaiyield Ratio 314 
mate Enecarbamate (3+4) 

1 2a 0.3 1Sh 20°C 47% 

2 2a 1 15h XK 74% 

3 2a 1 lh 20°C 79% I: 2 

4 2b I 16h -78”.9°C 71% 1: 6 

5 2c 1 lh 2W 75% 1: 2 
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The protective group of 4b was removed by treat- 
ment with TMSI in dichloromethane to furnish racemic 
pseudoconhydrine 5 (8% yield) or reduced with LiAIb (in 
refluxing THF) to give racemic N-methylpseudoconhydrine 
6 (80% yield)to. 

5 R=H 

6 R=C& 

Hydroboration appears therefore as an efficient route for the synthesis of Iruns 5-hydroxypiperidine 
derivatives 4. In order to increase the yield in the cis compounds 3, a process of inversion at C-S in 4 was de- 
veloped based on the stereoselective reduction (NaBHa) of the ketones resulting from oxidation of the 
alcohols’ I; the method is illustrated by the synthesis of (-)-5hydroxysedamine 8”from 4e. 

i: PCCiAlumintum owde (3 eq.). dichloromcthane, retlux Ih. (801; yield); ii: NaBH4. EtOH, 0“C (79% ); 111: 

LiAIm, THF. rctlu~ I6 h. (80%). 
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