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We recently described rhe bcnzylarlon ofdlols, e.g.. surrably protected glycosides 
having two free hydrolyl groups. using a phase-trsnslir procedure’ , to produce mono- 
benzyl erhers In good yields’. We now report three examples showing rhat the method is 

equally applicable for the monotosylarion of dlols. 
Monotosylstes oicsrbohydrale hoIS are useful synthetic mtennedlstes, and lm- 

proved methods for their prepararion are of interest. So ix, &he best resulrs haw been ob- 

tamed using N-tosyllmidclzole 3. In the phase-trmsfer procedure described here. the Ion-pair 

Q+‘OR is formed in r&t aqueous phase and then transierred 10 Lhe organic phase In the 
equtibrlum 

Q; + RO- aq * Q+-OR,= . 

Tosylntion proceeds in the organic phase. The monotosylate. once formed, has n lower 
pxtwon coeliicienr between the aqueous and the organic phsse than does the dial. As ihz 
ionization most probsbly occurs mainly in the aqueous phase, and the resulting ion-pur 
rhen is transferred to, and roslFlated in, the organic phaj<, this results m a slow tosyls~ron 

of rhe monotosyl3::e. Hlgh,yields of monotosylates are rherziore obtainable. Also, the 
expc:rimentaI convenience, inherent n the phase-transfer technique, makes this an ;lttrac- 

tive alternative ts existing methods. 
The results obtained are shown in Table 1. 
As found before in analogous monobonzylarlons', the rrsults indicate 3 tigher re- 

activity at position 2 r.han at posltlon 3, probably due to the higher acidity of HO-L The 

axial or equatorial disposition of the hydrosyl group may be rel3ri\ely unimportsnr, as 
methyl 4,64Xbenzylidene+D-rrannopyranoside yields the 2-tosylste under the concbuons 
described here, but mainly the Wosylste on pxclal tosylation with tolueneg-sulphonyl 

chloride in pyridine . I2 The retioselectivity seems to be better for the a-D-glycosides rhsn 

for the P-glycosidz. Evaluatiozof relatlvI: rate constants, however, requues full product 

analysis at several Izvels of substitution. 
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TABLE1 

PARTIAL TOSYLAT10NS3 

Srarting material PlOlilJCf Yield lwp. /aID Rej: 
(zg (dcgms) (degrees) 

Methyl 4,6-O-henzyhdene- 2.Tosq+aie 78 l57- 159 t62 -1.5.6 
-a-_IJucopyrmorlde 3-Tosylste 7 167- 169 +33 6 

Methyl 4,6-C-benzytidrne- 2-TosyLtt 55 130-321 -85 7W8.9 
@-@ucopyranoside 3-T0sykt.e 31 162- 163 -85 7,8.9 

2,3-Ditosylate 7 159-160 -61 7.8.9 

Methyl 4,6-O-benzylidene- 2-TosyMe 95 WruP +2 JO 
-c&-mannopyranoside 

a IOO-MHz spectra u’ere in agreement wirh tie postulated structures. ‘In chloroform. 

The following IS a typical preparative procedure (see Ref. 1 I). Methyl -I&-O- 
benzylidsned-D-msnnopyranoslde” (250 mg, 0.9 mmol), tetrabutylammonlurnhydrogen 
suiphate (60 mg, 0.18 mmol), and toluene-p-sulphonyl chloride (253 mg, 1.3 mmol) Here 
&solved m riichioromelhane (25 ml). Aqueous sodium hydromde (2 ml of a 52 solution) 

wx added, and tie rnixrurz stirred for 30 min at room temperature. The resctlon was 
monitored by 1.1.~. (loluene-ethyl acetate, 2: 1). The two layers were separated, and rhe 
dichioromethane layer was shaken with water, dried (Na,S04), and concentrated. T.1.c. 
(roiuene-ethyl acewte, 2: 1) of the residue showed the presence of one compcnenr only. 
The n.m.r. spectrum was Identical to that of the 2-tosylate. 

hle’thyl 4,60benzylidene_cr- 2nd D-D-glucopyranoside requrred a 3-h reactlon tune 
and the products were separated by column chromatography on silica gel (roluene-ethyl 
acetale, I : I). 

Only small arnounrs of products were obtained in the absence of tetrabulyl- 
ammonlumhydrogcn sulphate. 
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