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Displacement of secondary sulfonic groups by chloride ions has been de- 
monstrated in both 5- and &membered rings.: however, the reactions are more 
favored in 5-membered rings1-5. Sinclair6 used lithium bromide and hexamethyl- 
phosphoric triamide in toluene to displace sulfonate groups by bromide ions in 
methyl 2,3-di-O-benzoyl-4,6-di-O-(me~ylsulfonyl)-cc-D-gluco~~~anoside. The low 
(23%) yield of 4,Gdibromo derivative, obtained after 116 h of refluxing, shows the 
difficulty of displacing secondary sulfonate with a halide on a pyranoside ring, even 
though an adjacent tran.s acyloxy group was present. 

Owen and Smith3 demonstrated chloride dispiacement of’ a sulfonic ester group 
in mono-O-tosyl-1,2_cyclopentanediol. We now describe a facile conversion of 
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1,4-Anhydro-DL-threitoZ Q. - Compounds 5 and 6 were treated with aqueous 
sodium hydroxide (5%) f or 16 h at 75” to give 1.1-g (71%) and 0.97-g (62.4%) 
yields of 7, respectively. The mixtures were neutralized with M sulfuric acid, and the 
product was recovered by extracting with ethyl acetate. The solvent was removed by 
evaporation under diminished pressure. The residue was redissolved in methanol and 
treated with activated charcoal and Celite 535. 

~,4-Anh,,dro-2,3-di-O-(nzethyZsulfonyi)-DL-threitoi (8). - A yield of 0.74 g 
(71.2%) was obtained after crystallization from methanol; n.m.r. data (chloroform- 
4: z 4.76 (complex multiplet, methine protons), 6.93 (mesyl methyl protons), and 
6.93 (compIex multiplet, methyiene protons). 

I,4-Anhydro-2,3-di-0-p-toZyZsu&zyZ-DL-threitoZ (9). - A yield of 0.41 g 
(55.2%) of product was obtained after crystallization from methanol; n.m.r. data 
(chloroform-&: r 5.05 (complex multiplet, methine protons), 7.47 (tolyl methyl 
protons), and 2.23-2.64 (aromatic protons). The methine and methylene protons of 
the spectrum showed a ciear ABX pattern. 

1,4-Anhydro-2,3-di-0-p-nitrobenzoyl-DL-threitoZ (10). - Compound 10 was 
prepared by the reaction ofp-nitrobenzoyl chloride and 7 in pyridine. A 0.53-g (63%) 
yield of product was obtained by crystallization from methanol; reported13 for 1,P 
anbydro-2,3-di-U-p-nitrobenzoyl-L-tbreitol, m-p. 191-192”. 

DL-Tfzreitoi. - Prepared by a modification of the procedure of Bose et aZ.14, 
cis-2-butene-1,Pdiol (91% ci.s) was oxidized with aqueous peroxyformic acid”. 

DL-Threitol was isolated by extraction of the neutralized hydrolyzate with hot acetone 
and was recrystallized from 4:l acetone-ethanol; yield 24 g (30%); m-p. 66.5-67.5”; 
reported ’ 4 m.p. 59-64”; m.p.r6 72”; map-l7 72”. The dibenzylidene acetal was 
prepared by the procedure of Klosterman and Smith1 3, yield 2.1 g (83.7%); m.p. 218- 
220”; reportedI m.p. 221-223”. Debenzylidenationl 3 gave back DL-threito1, m-p. 
66.5-67.5”. The tetraacetate was prepared in 71.4% yield; m.p. 47-48.5”; reported18 
m.p. 53”. 

ACKNOWLEDGMENTS 

We are indebted to Clara E. McGrew and Bonita R. Heaton for the micro- 
chemical analyses; to Earl C. Nelson for g.1.c. analyses; and to Larry W. Tjarks for 
the n.m.r. spectra. 

REFERENCES 

1 K. HESS AND H. STENZEL, Ber., 68 (1935) 981-989. 
2 D. D. REYNOLDS AND W. 0. KENTON, J. Amer. Cilem. Sot., 72 (1950) 1584-1587. 
3 L. N. OWEN AND I'. N. sh5TH, J. C/rem. Sot., (1952) 40264035. 
4 J. K. N. Jo=, M. B. PERRY, AND J. C. TURNER, Can. J. Chem., 38 (1960) 1122-1129. 
5 J. CLBOPHAXAND S.D. GYRO, Terrahedron Lerr.,(1966) 55055510. 
6 H. B. SINCLAIR, CarbohyrL. Res., 15 (1970) 147-153. 
7 N. C. YUNG, J. H. BURCHENAL, R. FECHER, R. DUSCHINSKY, AND J. J. Fox, J. Amer. Chem. Sot., 

83 (1961) 406&4065. 
8 J. C. GCXJDWN AND J. E. HODGE, Curbohydr. Res., 28 (1973) 213-219. 



NOTE 111 

9 L. J. BELLAMY, The Infra-red Spectra of Complex Molecules, John Wiley & Sons, New York, 1958, 
p. 330. 

10 D. H. BALL AND F. W. PARRISII, Aduan. Carbohydr. Chem., 23 (1968) 233-280. 
11 F. H. OTEY AND C. L. MEHLTRETTER, J. Org. Chem., 26 (1961) 1673. 
12 F.H.OTEY,J. W. SLOAN,C.A.WILHAM,AND C.L.MEHLTIZEITE R, Ind. Eng. Chem., 53 (1961) 

267-274. 
13 H. KLO~TERMAN AND F. SMITH, J. Amer. Chem. Sot., 74 (1952) 5336-5339. 
14 J. L. BOSE, A. B. FOSTER, AND R. W. STEPHENS, J. Chem. Sot., (1959) 3314-3321. 
15 A. ROEEUCK AND H. ADKINS, Org. Syn. COIL Vol., 3 (1955) 217-219. 
i6 G. GRINER, Compt. Rend., 117 (1893) 553-556. 
17 P. W. KENT AND R. R. WOOD, J. Chem. Sot., (1964) 2812-2813. 
18 L. MAQUENNE AND G. BERTRAND, Compt. Rend., 132 (1901) 1565-1567. 


