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Abs’tncr: cMp-NcusAc was synM far the fmt time fmm the cytidinc 5’.phosphoramidite and the NeuSAc derivative 
bearing ally1 and allyloxycdmnyl gtwps 89 the pmtechg groups. 

CMI-NeuSAc 6 is known to be a substrate of sialyltransferase. which transfers N-acetylneuranum * ‘cacid 
(Neu5Ac)l to oligosaccharides. glycolipids and glycopmteins. 2 CMP-Neu5Ac has been enzymatically 
synthesized using CMP-N&AC synthetase. 3 But, this method can hardly be applied for CMP-NeuSAc 
derivatives,4 because CMP-NeuSAc synthetase strictly recognizes the substrates. Therefore, the chemical 
synthesis is the most promising method for the preparations of CMP-NeuSAc derivatives. In the chemical 
synthesis, them m two problems. One p&km is the instability of CMp-NtusAc under both basic and acidic 
conditions. Another is the low reactivity of the hindered anomeric hydroxyl group of Neu5Ac for the 

phosphorylation. Very recently, Wong et al? have synthesized a fully protected CMP-Neu5Ac derivative via 

the phosphoramidite method. However, they did not perform deprotection. In this paper, we wish to report 
the synthesis of CMP-Neu5Ac by the phosphoramidite method employing ally1 and allyloxycarbonyl (AOtJ6 
groups as the protecting groups which can be removed smoothly by treatment with palladium(O) catalyst under 
neutral conditions.7 

Both the methoxy and acctyl groups could be removed from methyl [2-(trimethylsilyl)ethyl5-acetamido. 
4,7.8,9-tetra-O-acetyl-3,5-dideoxy-D-glyce~-a-D-galacto-2-nonulop~~osid]ona~* 1 under alkaline 
conditionr, and subsequently, the carboxyl group was protected as the ally1 ester to give 2 in 90% yield 
according to the literature procedure.9 AOC groups at 4,7,8 and 9 positions could be successfully bmoduced 
to 2 with 50 equiv each of AOC-tetrazolide and 2.6.lutidine in a very small amount of DMF at room 
tempemturt for 24 h to give 3 in 94% yield.‘0 Removal of the trimethylsilylethyl (SE) group from 3 was 
carried out by treatment with triflu~tic acicl” at room temperahue for 30 min to give 4 in 97% yield. 4 
was treated with 6 equiv of an appropriately protected cytidine 5’-phosphoramidite 712 in the presence of 15 
equiv of tetrazole at 0 T for 10 min. Successive addition of triethylamine could stabilize the phosphite 
intennediate.‘3 Oxidation of the phosphite was pe&rmed by rerr-butyl hydropemxide.~4 
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Scheme I. (a) (i) NaOCH 3 / CH3OH; (ii) NaOH / H20; (iii) Dowex 50Wx8 (H + form); (iv) Cs2CO3; 
(v) aIlyl bromide (8 equiv) in DMF. Co) AOC-teu'azolide (50 equiv) / 2,6-1utidine (50 e, quiv) in DMF. 
(c) u'ifluoroacetic acid. (d) (i) compound 7 (6 equ/v), teu'az~l¢ (15 equiv) in CH3CN (8ml) at 0°C; (ii) Et3N 
(30 equiv), 80% tBuOOH (20 ¢quiv), at 0 °C to room temperature. (e) (i) HCOO" nBuNH3+ (60 equ/v); 
(ii) triphenylphosphine (1.5 equiv) / ~l~henylphosphine) palladium(0) (3 equiv) in THF (3ml). 



2777 

The structure of 5 was supported by 3tP NMR. t5 Isolation of 5 was tried by silica gel column 

chromatography, but could not be achieved due to the instability of 5 bearing the protecting groups. 
Therefore, 5 was immediately &protected by addition of a solution of trlphenylphosphine and 
tenakis(triphenylphosphine)palladium(O) in tenahyd&uran. Purifkation of the reaction mixtute by Sephadex 

G- 15 column chromatography 16 gave 6 ln 25% yield (14mg) based on 4. Structure of 6 was sqported by its 

mobility on TLC, and conflrmed by 1H and 3tP NMR ~pectra.~~ The *H NMR spectrum (Pigure 1 ) was 
identical with that of the enzymatically synthesiaxi authentic sample. 
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w *H NMR spectrum of CMP-NeuSAc (nBuNH3+ salt) 
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