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summary: Carbohydrate exe 1,2-or&esters are obtained in good to excellent 
yields by treatingjiuanose andpyranose hemiacetalsfirst with 1.1 eq. 
I-chloro-2,N,N-trimethyl-propenylamine and then with the appropriate 
alcohols in the presence of NEg. 

Carbohydrate l,Z-orthoesters have long been known [I] and used for the synthesis of 1,Ztrans 

glycosides [2] as well as for selective protection of carbohydrates [3]. 

There are at present several methods in the literature for their preparation from the 

corresponding 1.2~trans glycosyl halides [4] or the more stable 1,Zcis glycosyl halides [5]. 

While preparatively useful in many respects, many of these methods are, nevertheless, time 

consuming and laborious, require heavy metal catalysts and/or hindered pyridines as proton 

acceptors, and lead invariably to exo/endo mixtures of carbohydrate 1,2_orthoesters. 

We recently reported the use of 1-chloro-2,N,N-trimethyl-propenylamine [6] for the high-yield 

preparation of glycosyl halides under neutral conditions [7] (eq. 1). 

(eq. 1) 
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Whereas the glycosyl chlorides of 23,4,6-tetra-O-benzyl-D-glycopyranoses are easily formed 

at room temperature, the preparation of glycosyl halides fi of 2-acylated mono- and 

disaccharides needs elevated temperature [eq. 11. 

However, if the acylated hemiacetal i is treated at room temperature with 

1-chloro-2,N,N-trimethyl-propenylamine followed by addition of an alcohol R%H and NEt, 

[8] exo 1,2-or&esters g are formed in excellent yields (eq. 2). Under these conditions the 

glycosyl chlorides are formed only in traces except in the case of 

2,3,4,6-tetra-0-acetyl-mannopyranoside, where the corresponding mannosyl chloride (cf. 4 in 

the table) is obtained in 45% yield. Our results are summarized in the table. 

Table. A exo 1,Zorthoester [9] 
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Table continued 

OR' 

6a (R’ = CH,CCl,) 73% 

6b (R’ I CH,CHCH,) 33% 

0 

--Ill .mo, 0 
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7. 73% (exdeti 5 W14) 

oano 

< 9 

AS the stereospecific transformation of orthoestets into 1,Ztrans glycosides is well established 

[2] the development of this efficient synthetic procedure for orthoesters of complex aglycons 

[e.g. 8] makes the synthesis of complex glycosides possible. 

A direct conversion of hemiacetals into glycosides via orthoester intermediate is under current 

investigation. 

In a typical experiment a solution of 2.3,4,6-tetra-O-acetyl-D-glucopyranose in dry chloroform 

was treated with 1.1 equivalents of 1-chloro-2,N,N-trimethyl-propenylamine at room 

temperature. After being stirred for 12 hours 1.1 equivalents of each the appropriate alcohol 

and NEts were added and the reaction mixture was stirred at 50’. After 6 hours tic-analysis 

indicated completion of the reaction. Evaparation of the reaction mixture and flash 

chromatography [9] of the residue yielded the exo 1,Zorthoesters i-8. 

Acknowledgement: The authors are indebted to Mrs. S. Osswald for the measurement 

of the proton spectra. 
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The use of sym. collidine, 2,dlutidine or 2,4-lutidine instead of NEts was not 

influencing the yields. 

‘H-NMR (300 MHz, CDCls) data for the anomeric proton H-C(l) and the 

orthoester-methyl group are given below: 

a: 5.72 (d. J = 5.5), 1.73 (s); Q: 5.78 (d, J = 5.7); & 5.73 (d, J = 5). 1.75 (s); Id: 5.69 

(d, J = 5.3), 1.77 (s); &: 5.65 (d, J = 5.3), 1.72 (s); If: 6.05 (d, J = 5.2); lg: 5.78 (d, J = 

5.4). 1.83 (s); fi: 5.73 (d, J = 5.0), 1.68 (s); g: 5.81 (d. J = 5.2). 1.80 (s); &: 5.68 (d, J 

= 5.2), 1.80 (s); a: 5.81 (d, J = 5). 1.81 (s); _&x 5.73 (d, J = 5.2). 1.73 (s); 2: 5.86 (d, J = 

4.6), 1.75 (s); 2: 5.80 (d, J = 4.8). 1.68 (s); 4: 5.48 (d. J = 2.6), 1.76 (s); 5: 5.75 (d, J = 

5.1; 1.74 (s); @: 5.74 (d, J = 5.3), 1.80 (s); @ 5.67 (d, J = 5.0), 1.73 (s); z: 5.94 (d, J = 

4.0), 1.70 (s); 8: 5.62 (d, J = 5.2). 1.66 (s). 

Isolated yields after chromatography; to avoid decomposition of the orthoester on silica 

gel 1% NEts was added to the eluant. 
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