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Summary: The anion of an alcohol derived N-benzoylcarbamate may be used to deliver 
nitrogen intramolecularly to electrophilic centers. This allows the stereocontrolled synthesis of a 
variety of amino-alcohol and amino-diol derivatives. 

The device of intramolecular nitrogen delivery directed by a nearby hydroxyl group, shown 

schematically below, has been used for the synthesis of cis, vicinal amino-alcohols for a variety of 

connecting chains “Y”, activating groups “Z”, and leaving groups “X”.’ We suggest that the 

N-benzoylcarbamate derivative of an alcohol (“Y” = carbonyl, “Z” = benzoyl) shows several 

advantages in this role, and we offer some examples of its use for stereoselective synthesis of 

amino-alcohols from bromohydrins, diols, and epoxy-alcohols. 

Alcohols, even hindered ones, are rapidly converted to their N-benzoylcarbamate derivatives 

by reaction with benzoylisocyanate 2 in carbon tetrachloride solution in the absence of a basic 

catalyst. Thus the bromohydrins3 derived from cyclohexene (l), methylcyclohexene (5), and 

1,3cyclohexadiene (8) formed the N-benzoylcarbamate derivatives 2, 6, and 9, respectively, in 

good yields without complications due to epoxide formation or solvolytic side reactions (Scheme 1). 

Cyclization of these three compounds to the cis-fused N-benzoyl-oxazolidinones, e. g. 3, occurred 

upon treatment with NaH in THF. Base treatment readily removed the benzoyl groups, giving the 

oxazolidinones 4,4 7, and 10. Of course, stronger base treatment can lead directly to the free 

amino-alcohol when this is desired. This four step sequence applied to an alkene constitutes an 

overall cis-oxyamination procedure, complete with all the benefits (face selectivity, site 

selectivity) that normally attend bromohydrin formation. 
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Scheme 1. 
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Reagents: (a) NBS, H20, O” to 25O; (b) PhCONCO, CCl4, 25’; (c) NaH (1.25 equiv), THF, 

reflux; (d) LiOH, H20, THF, 25’. 

A similar sequence applied to the synthesis of amino-dials is shown in Scheme 2. Conversion of 

cinnamyl alcohol 11 to its N-benzoylcarbamate derivative followed by epoxidation gave 12. 

Cyclization was induced by treatment with a fraction of an equivalent of NaH, leading to the 

oxazolidinone 13, whose benzoyl has migrated from N to 0. Removal of the benzoyl group as before 

gave the protected amino-diol 14. The same sequence applied to phenylvinylcarbinol (15) also 

gave 14, but by a different path. Epoxidation of the N-benzoylcarbamate derivative of 15 was 

selective (2:i) for the three product 16. Cyclization of 16 was accompanied by N to 0 benzoyl 

migration (despite steric interaction of the phenyl ring with the newly formed oxidomethyl group) 

but no rearrangement to 13 occurred. Hydrolytic removal of the benzoyl group of 17, however, 

caused rearrangement of the cis , disubstituted oxazolidinone to the monosubstituted oxazolidinone 

14. 
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Scheme 2. 
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Reagents: (a) PhCONCO, CCl4, 25OC; (b) mCPBA, CH2C12, 25OC; (c) NaH (0.25 equiv), 

THF, reflux; (d) LiOH, H20, THF, 25OC. 

Finally, the use of an alcohol derived triflate as the leaving group “X” is illustrated by the 

conversion of glucose derivative 18 to the corresponding methyl 2-amino-2-deoxy- 

mannopyranoside 21 ,5 a sugar to aminosugar transformation6 (Scheme 3).’ 

Scheme 3. 
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Reagents: (a) Tf20, pyr, CH2C12, -78O to O”; (b) PhCONCO, CH2C12, 25O; (c) NaH (1.25 

equiv), THF, O”; (d) NaOH, H20, reflux. 
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