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A b s t r a c t  : Benzyloxyamine reacted with BOC-glutamic-et-phenyl ester in the 
presence of carbodiimide to give BOC-amino-N-benzyloxypiperidinedione. 
Deprotection of the amino group followed by phthaloylation led to N- 
benzyloxythalidomide which was then converted into thalidomide. 

The development of asymmetric syntheses of drugs currently used as racemates is one of the major 

approaches to decrease side effects. 1 It is particularly relevant in the case of toxic drugs of increasing 

interest such as thalidomide. This orphan drug 2 has found several therapeutic applications in conjunction 

with its immunosuppressive property. Briefly, it is mainly used in leprosy therapy3 and so far, it is the 

only active substance against Behcet's syndrome4 and is also used as a substitute for, or in association 

with, cyclosporin derivatives for graft-versus-host disease (GvHD).5 Recently its interesting activity on 

AIDS has led to clinical triats.6 

Thalidomide 5 is currently used in therapy as a racemate. Although the relationship between chirality, 

immunosuppression and toxicity has been the subject of several research projects, 7, 8 the results are not 

conclusive and need further studies. The only reported asymmetric synthesis of thalidomide is tedious 9 

and whenever the pure enantiomers are needed, they are obtained by preparative chiral 

chromatography. 10 The main difficulty confronted in the asymmetric synthesis of thalidomide is the easy 

racernisation due to the high acidity of the proton located on the asymmetric center. 11 

We wish to report here a simple asymmetric synthesis of thalidomide and some of its derivatives. Two 

pathways depicted in the scheme were examined. In pathway A, the key step is the condensation of 

benzyloxyamine with BOC-glutamic ct-phenyl ester 12 allowing the formation of the glutarimide ring 

under very mild conditions. The structure of this intermediate was confirmed by X-ray crystallography. 13 

The acidolysis of the BOC protective group followed by the phthaloylation step, 14 without isolation of 

the intermediate hydrochloride salts, led to N-benzyloxythalidomide 3.15 Similarly, in pathway B the 

commercially available (S)-phthaloylglutamic anhydride gave in one step 16 N-benzyloxythalidomide 

providing a short route to 5. 

In the presented synthesis, the benzyloxy group located on the nitrogen plays two roles : It allows the 

easy formation of the glutarimide ring by enhancing the nucleophilicity of nitrogen, since we observed 

that benzylamine gave a low yield (15%) of the benzylglutarimide derivative 8.13 The benzyloxy group 

can also be considered as a protecting group of the glutarimide ring due to its electron donating effect by 

lowering the reactivity of the C--O groups and it presumably reduces the acidity of the hydrogen on the 

stereogenic center. 
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The removal of the benzyloxy group was achieved in two steps. Although the hydrogenolysis (Pd-C) of 
the N-O bond in methanol/water/5% HCI solvent system has been previously described, 17 in the case 
under study, thalidomide could not be detected in the reaction mixture when N-benzyloxythalidomide was 
hydrogenated on Pd/C. Only N-hydroxythalidomide 4 was formed under these conditions. Reduction by 
zinc in acetic acid 18 or in the presence of Raney nickel W619 led only to degraded products. It can be 
noticed that the reduetive cleavage of the N-O bond is easier for hydroxamic acids than for N-hydroxy 
imides : Recently, Miller reported that the reduction of the benzyl group in N-benzyloxyamides was 
concomitant with that of the benzyl group. 20 The hydrogenation of benzyloxyamides requires a special 
catalyst in order to avoid the cleavage of the N-O bond and the formation of amides. 21 
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The hydroxy group was eliminated by nucleophilic cleavage of the phenacylether. 22 This method was 

improved by the use of a catalytic amount of DMAP as a base. 23 The purity of compound 5 obtained by 

both pathways was verified by chiral HPLC. 24 

In conclusion, the presented synthesis is simple and it could be applied to the preparation of 

thalidomide derivatives in particular to non racemisable compounds 25 and then useful in the search for 

new immunosuppressors with reduced toxicities. 
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