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AImtract : The prqwation of lactam 2 from R-(-)-phenylglycinol and N-Boc glycinc is described. Diasteremel&vc 
alkylation of 2 allowed the preparath of piperazine derivatives in an optically pure form. 

Although the piperazine ring is often encountered in biologically active compounds (antibiotics2, 

CNS acting drugs3, antiarrhythrnic agents 4...) there is a lack of general methods for the asymmetric synthesis of 

2 and/ or 6-substituted derhtives. The simplest approach consists of preparation of 2.5-dioxopipemzmes via the 

cyclodimerization of amino acids5ab or peptides. 5cvd36 However this method suffers from formation of linear 

products by intermolecular condensation, appreciable racemization, and is limited to the substituents of natural 

amino-acids. A few methods exist which might lead to unsymmetrical piperazine derivatives7 but they are not 

generally applicable to enantiomerically pure compounds. 

In connection with our program of asymmetric synthesis of piperidinesl, via diastereoselective 

alkylation of chiral non-racemic lactam 1, we decided to investigate the application of this methodology to the 

preparation of 2-substituted piperazines from the analog lactam 2. 

We used the N-Boc substituent, reasoning that the presence of a carbamate function located at N-l 

would allow a good differentiation between the reactivity of tbe nitrogens and the possibility of an easy selective 

deprotection. Furthermom, the presence of a carbamate function should permit the intmduction of a substituent on 

C-6 via a metalation process.~ 
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(R) (-)-Phenylglycinol3 was condensed with N-Boc glycine in the presence of DCC to furnish amide 

5. Reduction of the carbonyl group of the amide, followed by protection of the hydroxyl as a silyl ether was 

achieved in 70 I yield. Selective condensation with bromoacetic acid was carried out in the presence of JICC. 

The key step was the cyclization of bromo derivative 7 which was performed with NaH in THF. A single product 

was obtained which was deprotected under classical conditions leading to required synthon 2.9 This synthesis 

allowed the preparation of 2 on a multigram scale, with some steps requiring no purification. Optical purity of 

compound 2 was proved to be superior to 99% by chiral HPLC. 
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Table 

CH3I 

RX Compound yielda (%) de (W 

8a 80 r 92b 
PhCH2Br 8b 60 r9oc 
CH2=CHCH2Br 8c 65 L9oc 

a) Based on isolated products, b) Dctcrmined by HPLC and NMR, c) determined by IH and 13C NMR. 
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With compound 2 in hand, we investigated the alkylation under the conditions previously described 

in the piperidine series. 1 2 was reacted with t.BuLi (2.0 eq) in THF in the presence of HMPA, then halogen0 

reagent was added at -7VC. 10 Compounds 8 were obtain& as a mixture of diaskfcomek compounds (de 2 

90%) (Table) easily separable by flash chromatography. It was impossible to determk the confIguration of the 

newly created asymmetric center by NMR studies. This problem was solved by an X-ray analysis of the 

methylated derivative 8aJqEgum) 

Figure 

Bis-allcylation was performed starting from compound 8a ; the second suhstituent was introduced 

with complete diaste~lection affording compound 9 in moderate yield (Y = 45 %). In order to demonstrate the 

efficiency of our method for the preparation of substituted piperszines we synthesizbd (R)_(+)-2-methylpipemzine 

116in3stepsfrom8ain63%yield. 
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When 0-silylated derivative of 2 was submitted to elation conditions, a loss of diastereoselectivity 

was observed (de < 20 %). This result is in favour of the model proposed previously to explain the 

diasteleose1ectivit.y okrvedinthepiperidincserks.l 

Application of this methodology to the preparation of multisubstituted piperazines is under 

investigation. 
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