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Following the reaction of a chiral, secondary sulfonate with potassium nitrite, 
Lattrell and Lohaus’ isolated the corresponding alcohol with inverted configuration. The 

compatibility of ester groups with the reaction conditions, demonstrated’ with steroid 
and prostaglandin derivatives, prompted a study of the scope of this reaction in the carbo. 
hydrate field and we now report findings with some derivatives of D-glucose. 

TABLE I 

PRODUCTS OBTAINED FROM TRIFLATES’ BY TREATMENT WITH NITRITE ION 

Starting compound Reagentb ConditionsC Time(h) Productsd Yields (%) 

Methyl 2,3,6-tri-o-acetyl- 
o-D-glucopyranoside4 

Methyl 2-Oacetyl-4,6-O- 
benzylidene-or-D-gluco- 
pyranosideS 

Methyl 3-O-acety14,60 
benzylidene-or-D-gluco- 
pyranoside’ 

1,2GIsopropylidene- 
cu-Dglucofuranurono- 
6,3lactone 

NaNO, HCONMeJ20” 1 Methyl 2,3,6-tria-acetyl- 78.6 
or-D-galactopyranosidee 

NaNO, HCONMe,/60’ 18 Methyl 2-Gacety16 (1) 12.6 (1) 
and 3O-acetyl4,64- 54.4 (2) 
benzylidenea-D-allo- 
pyranoside” (2) 

Bu,NNO, MeCN/reflux 6 Methyl 20acetyF7 (3) 19.4 (3) 
and 30acetyl4,6-O- 54.1 (4) 
benzylidene-o-D-manno- 
pyranoside’ (4) 

NaNO 2 HCONMeJ20” 0.5 1,20Isopropylidene-B- 62.5 
Bu,NNO, CH,Cl,/ZO” 3 L-idofuranurono-6,3- 72.5 

lactone9 

OPrepared by reaction of the starting material (10 mmol) with triflic anhydride (12 mmol) in dichloro- 
methane (100 mL)/pyridine (5 mL) for 20 min at 0”. Pyridine and excess of reagent were removed by 
extraction, and the dried solution was concentrated to a syrup, which was used immediately for the 
displacement reaction. b 10 mol (NaNO,), 3 mol (Bu,NNO,). c5% Solutions were employed. dIsolated 
from the reaction mixture, after removal of the solvent in vacua, by chromatography”’ on silica gel with 
toluene-ethyl acetate. The structure of the products, if not otherwise indicated, was proved by compari- 
son with authentic samples. eSyrup, [aID 2o +146” (c 1, chloroform); the ‘C-n.m.r. spectrum of the 
0-deacetylated product was identical with that of methyl or-D-galactopyranoside”. The position of the 
acetyl groups was proved by treatment of the triflate with acetate, which gave methyl 2,3,4,6-tetra-O- 
acetyla-D-glucopyranoside’*. 
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Although displacetnent of 4-chlorobenzenesulfonates and tolurnrp-sult‘onates 
has been described, we selected the trifluoromethanesulthnates (triflates) because of thelt 

reactivity in nucleophilic substitution reactions3. Details of the compclunds $1 udied alld 
the conditions and products of reaction with sodmm and/or tctrabut~1amn~u~~iIlrn rutrite 

are shown in Table I. 

Satisfactory yields of products formed by nucIeophilic substitlltion with inversion 
of configuration were obtained when the reactions were performed at 30”. When more 
vigorous conditions were applied (>60°) in order to obtain reasonable rates of reaction, 

a mixture of‘ products was obtained as a result of participation by a ncighbo:irmg scetyl 

group. Thus, methyl ‘O-a~etyl-4.6-O-ber~zyliden~-3-O-trifly-~-~luct)pqlan~)sld~ and? 
to a minor extent, methyl 3-~-acetyl-1,6-O-ber~zylidene~~-~-tr~t~yl-~~~~-~l~~~~~~~~yranoside 

gave mixtures of the correspondme _ ~7 )- and ,?-acetates. with Inversion 01’~~~~1/1~1iratiOli ar 

positions 3 and 2, respectivrl!;. 
Further studies of triilate displacement reactions are 111 progress 

ACKNOWLEDGMENT 

The Fonds zur Fbrderung der wissenschaftlichen Forsclnmg. Vienna. is thanked 

for financial support (project 4538). 

REFERFNCES 

1 R. Lattrell and G. Lohaus, Justus L~ebzgs Rnn. Chern , (I 974) 901~ 910 

2 B. Raduchel, Synthesis, (1980) 392-294. 

3 P. J Stang, M. Hanack. and L. R. Subramaman, $vzthesis, (1982) 85 - 1%. 
4 R. Albert, K. Dax, A. 1:. Stutr, and H. Weidmann. .I Carbohydu. Chevi , III prc<b. 
5 R W. Jeanloz and D. F,. Jeanloz. J. Am. Chem. Sot., 79 (1959) 1579~~2583. 

6 13. C. Baker, J. Defayc. A. Gadclle. and D. Horton, J. Orl: Chrm, 41 4 1976! 3834 3840. 

7 P. J. Garegg, Ark. Kemi, 23 ( 1965) 255 268. 
8 L. N. Owen, S. Peat, and 15’ J. G Jones,J. C/rem Sot.. (1941) 339 344. 

9 M. L. Woitrom and G. H. 5. rhomas,Metlzods Gzvbokydr. Chern.. 2 (1953) 32 34 t1. (‘wk. 
H. Hdmg, J. Nimpf, and H Weidmann, Tetrahedron Lett.. (1980) 3135 -7136. 

LO H. Loibner and G. Setdl, C‘hromatographiu, 12 (1979) 600 -Gc)4, 
I1 K. Bock and C. Pedersen, J Ckem Sot., Perkzrr Trans S. ( 1974) 793 29’ 
12 T. L Harris, 1:. I,. Hirst, and C. 1, Wood. J C/rem. Sot., (1 032 I ‘1 OX 21 21 


