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A NEW SYNTHESIS OF O-BENZYL-L-THREONINE 

Shui-Tein Chen, Shih-Hsiung Wu* and Kung-Tsung Wang 

Institute of Biological chemistry, Academia Sinica 
and 

Institute of Biochemical Sciences, 
National Taiwan University 

P. 0. Box 23 -106, Taipei 10098 Taiwan R 0 C 

Abstract 

O-Benzyl-L-threonine can be prepared in a one-pot 
synthesis in 80% yield by using ethyl acetoacetate 
to protect the a-amino group, followed by treatment 
with benzyl bromide and removal of the N-protecting 
group under acidic conditions. 

In peptide synthesis, the hydroxyl group of 

threonine should be protected to avoid side 

reactions which may arise from inter- or 

intramolecular O-acylationl . Usually the hydroxyl 

group is blocked in the form of benzyl ether. This 

protecting group is indeed satisfactory as it 
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is stable during chain-elongation and can be 

removed by catalytic hydrogenation or treatment 

with HF after the coupling stepsz. Some methods 

which are used to s yn t he s ize N-tert- 

butyloxycarbonyl-0-benzylserine in moderate yield 

have been applied to prepare N-tert- 

butyloxycarbonyl-0-benzylthreonine in quite low 

yieldJ,4. In order to solve this synthetic 

problem, we developed a facile method to prepare 0- 

benzyl-L-threonine in high yield. 

-9  ,CH3 
P H3C\ , CH-CO 

C-N, 
HC: H 

c=o 
dC2 H5 . 

1. 1 equiv PhCH,Br 
in DMF SOC, 48hr Ph 

2.  HC1 in MeOH HZb, 
> 0, ,CH3 ------------_------ 

CH 
+ H ~  N-k~-CO, 

Scheme I. 
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O-BENZYL-L-THREONINE 3591 

As shown in Scheme I, the a-amino group of 

threonine is first temporarily protected by ethyl 

acetoacetates, then carefully reacted with one 

equivalent of benzyl bromide and the N-protecting 

group is finally deprotected under acidic 

treatment. 

Experimental section : 

L-Threonine is purchased from Kyowa Fermentation 

Co., Tokyo, Japan. Solvents for synthesis are from 

ALPS Chemicals Inc. Taipei, Taiwan. Thin-layer 

chromatography is performed on silica gel G. 60 (E. 

Merck. FRG) precoated on a glass plate. Polygosil 

60-4063 C8 (pore size : 60 AO, pore volume : 0.75 

ml/g) is purchased from Macherey-Nagel (FRG). The 

melting point is taken on a Buchi 510 melting 

apparatus and uncorrected. Optical rotation is 

measured on polartronic universal polarimeter 

(Schmidt & Haensch). The 1H-NMR spectrum is 

recorded with a 300 MHz Bruker instrument. 

One-pot Synthesis of O-benzyl-L-threonine : 

L-Threonine (11.9 g, 0.1 mol) is dissolved in 0.5 

N methanolic potassium hydroxide (200 ml) with 
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gentle heating. Ethyl acetoacetate (16 ml, 0.12 mol 

) is then added, and the mixture is refluxed for 10 

min and the solvent is removed under reduced 

pressure. The residue is dissolved in 

dimethylformamide (100 ml), and then benzyl 

bromide (13.5 ml, 0.11 mol) is added. The resulting 

mixture is stirred at 5oC for 48 h and 1 N 

methanolic hydrogen chloride (200 ml) added. After 

stirring for 10 min, the solution is evaporated in 

vacuo. The residue is dissolved in water (240 ml). 

The solution is divided into three portions and 

purified by a preparative RP-C8 column (60 x300 mm) 

eluted with water containing 20% methanol. The 

desired fractions are collected, evaporated and the 

residue recrystallized from water (75 ml) to give 

pure O-benzyl-L-threonine; yield : 15.2 g (80%); 

mp 213-215oC; [a]85 -25.50, ( C=2, 1 N HC1 ) ;  [a]$5 

-30.90,( C=l.l, AcOH )[lit6 : [a]$5 -30.40, ( C= 

1.1, AcOH )]; 'H-NMR (DZO) 6 1.16 - 1.19 (d, 3H,- 

CH,), 3.50 (d, lH, a-CH), 4.01 (m, lH, p-CH), 4.37- 

4.52 (q, 2H, -CH,- adjacent to benzyl group ) ,  7.21 

(m, 5H, -C6H5)* 
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