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SYNTHETIC COMMUNICATIONS, 23(2), 153-156 (1993) 

A STRAIGHTFORWARD SYNTHESIS OF N-TERT- 
BUTOXYCARBONYL SERINATE ACETONIDE METHYL 

ESTER 

Eric Branquet*, Philippe Durand, Liliane Vo-Quang 
and Franqois Le Goffic. 

Laboratoire de Bioorganique et de Biotechnologies, URA 1389, ENSCP, 
1 1 , rue Pierre et Marie Curie. 75 23 1 PARIS Cedex 05 FRANCE 

Abstract: N-tert-Butoxycarbonyl serinate acetonide methyl ester, an 
important intermediate in organic synthesis, can be obtained in large quantity 
according to the procedure described herein. 

The synthesis of N-ten-butoxycarbonyl serinate acetonide methyl ester 
has already been described by Gamer and al. (1). Their method suffers from 
a dramatic limitation due to the use of diazomethane in the esterifcation step 
of Boc-serine. We demonstrate herein, that use of the Mitsunobu reaction 
(2,3) can overcome this difficulty as the esterification of Boc-L-serine 
proceeds in almost 100% yield on large scale (up to 1OOg). This molecule is 
the precursor of the title molecule, which is an important starting material for 
asymmetric synthesis as it can easily be reduced into N-Boc-serind acetonide 
(Dibal, -75OC, toluene) (3), which possesses enormous potential in 
stereoselective synthesis of aminoacids (4-7), dipeptide isosteres (8), 
monocyclic p-lactams (9), a-aminodeoxypuronic acids (10,ll) and other 
molecules of important therapeutic value (unpublished data from our 
laboratory). It can also be reduced into the corresponding alcohol for which a 
wide variety of applications can be expected. 

* To whom correspondence should be adressed 
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154 BRANQUET ET AL. 

A 

" I IH 
P(Ph)3, Et20, MeOH 

" 1 IH _.____) 
Ho dcooH NHBoc DEAD HO NHBOC 

COOMe 

T b I H  

oXNBoc 
B 

DMP, pTSA 
______) 

HO NHBoc Toluene, reflux 

EXPERIMENTAL SECTION: 
A .  N-tert-butoxycarbonyl-L-serine methyl ester. Into a three- 

necked 1L flask fitted with a stirrer, a reflux condenser, a pressure equalized 
dropping funnel to which is attached a drying tube containing calcium chloride, are 
placed 50g (0.24 mole) of Boc-L-serine (note l), 10.5d (0.26 mole) of dry 
methanol, and 68.28 (0.26 mole) of triphenylphosphine (note 1) dissolved in 600 
mL of dry diethyl ether, and the mixture is stirred for five minutes. To the stirred 
mixture is added from the dropping funnel over 25 minutes 50.9 d (0.26 mole) of 
diethyl azcdicarboxylate (note 1). The temperature in the reactor must be maintained 
below 45°C (note 2). After the end of the addition, stimng is continued for 30 
minutes at room temperature. The diethyl hydrazinodicarboxylate thus formed as a 
precipitate is filtered off and washed with 2 X 50 mL of cold diethyl ether. The 
filaate and washing solutions are combined and concentrated to 500 mL under 
vacuum, then placed for one hour at -20°C (note 3) to allow triphenylphosphine 
oxide to crystallize. It is filtered off and washed with 2 X 50 mL of diethyl ether. 
The filtrate and washing solutions are combined and diethyl ether is removed by 
vacuum distillation leaving 55 g of a yellow oily residue (note 4). 

B.  N-tert-butoxycarbonyl serinate acetonide methyl ester. In a one 
necked, 1L round-bottomed flask fitted with a reflux condenser are placed 55g of 
the oil from part A, 600 mL of toluene, 59.8 mL (0.49 mole) of 2,2- 
dimethoxypropane and 0.65g (0.003 mole) of p-toluenesulfonic acid 
monohydrate.The solution is refluxed for 30 minutes, then 200 mL of a mixture of 
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BOC-L-SERINE 155 

methanol-toluene is distilled off. To the residue are added 15.3 mL (0.125 mole) of 
2,2-dimethoxypropane which is again refluxed for 30 minutes. Then 150 mL of a 
mixture of methanol, toluene and 2,2-dimethoxypropane are distilled off and the 
course of the reaction is checked by TLC (note 6). The cooled solution is poured 
into 100 mL of a satured aqueous sodium hydrogenocarbonate solution, the organic 
layer is separated and the aqueous layer extracted with 2 X 100 mL of diethyl ether. 
The organic layers are combined, washed with brine (150 mL) and dried over 
magnesium sulfate. The solvent is removed by vacuum distillation leaving a crude 
amber oil. It is distilled under reduced pressure (note 7) to separate 44g (70% yield) 
of N-tert-butoxycarbonyl serinate acetonide methyl ester as a pale yellow liquid (bp 

( 0 , 0 5 ~ ~  H ~ )  = 85 - 9OOC. [a] 
20 

= - 56' (C = 0.95, chloroform) (note 8). 

NOTE: 
1. Commercially available compound or easily prepared from L-serine and di-tert- 
butyl dicarbonate (12,13). All the other products are commercially available. 
2. There is some risk of violent decomposition if diethyl azodicarboxylate is heated 
above 100°C (safety, 2 1197 A). 
3. The crystallization of triphenylphosphine oxide can be induced by adding a few 
crystals of the compound to the medium. 
4. Analysis of the crude product reveals that it is pure enough to perform the 
subsequent reaction and the esterification reaction proceeds with a yield better than 
98% : TLC analysis is performed with precoated silica gel 60F254 plates. Elution is 
done with a mixture of pentanelethyl acetate (614). Visualisation is obtained by 
treating the plate with fumes of trifluoracetic acid followed by spraying an alcoholic 
ninhydrin solution, Rf = 0.33. 
5. The solution becomes amber. 
6. TLC conditions : 
visualisation: like in note 4, Rf = 0.55. 
7. Hahn double jacket column of 12 cm. 

8. Perkin-Elmer polarimeter 241, Sodium Lamp 589 nm, [a] = -57' (3) has 
been reported after distillation and flash chromatography. The other analyses are in 
agreement with the literature (3). 

silica gel 60F254 plates; elution pentane/ethyl acetate (812); 
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