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Abstract 

Quantitative detritylation of mono- and di-saccharide derivatives of diverse structure was 
achieved with FeCl, . 6H,O in CH,Cl, at room temperature. Benzyl, isopropylidene, iso- 
propylthio, allyl, acetyl, and benzoyl O-protecting groups were not effected under the 
designated conditions. 0 1997 Elsevier Science Ltd. 
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The trityl group has frequently been used for the 
temporary protection of primary hydroxyl groups due 
to the generally good crystallizing properties im- 
parted by the trityl ether and its easy removal through 
mild acid treatment or by hydrogenolysis [l]. How- 
ever, a great number of articles in the literature 
indicate that detritylation seems to be a problematic 
operation. Low yields, formation of byproducts, gly- 
coside cleavage, and especially acyl migration often 
arise from acid-catalyzed detritylation (e.g., 80% 
acetic acid at reflux [2], 80% formic acid in ethyl 
acetate at room temperature [3,4], hydrogen chloride 
in methanol [5] or other solvent [6], and hydrogen 
bromide in acetic acid [7], among others [S]). In order 
to avoid hydrolysis or migration, aqueous trifluoro- 
acetic acid [9], sometimes diluted with butanol [lo], 
copper(B) sulfate in boiling benzene [ 1 I], powdered 
anhydrous zinc bromide in dichloromethane [ 121, 
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boron trifluoride etherate and methanol in aprotic 
solvents [ 131, aqueous tetrafluoroboric acid in aceto- 
nitrile [ 141, iodotrimethylsilane [ 15,161, dimethylalu- 
minum chloride [ 171 and pyridinium perchlorate in 
nitromethane-methanol mixtures [ 181 have all been 
used as detritylation reagents. Pyridinium perchlorate 
has been determined to be an effective catalyst for 
detritylation of acetylated glycosides. 

In our recent studies, we were gratified to find the 
unexpected result that FeCl, . 6H,O was a highly 
efficient reagent for detritylation. Compounds of di- 
verse structure, including monopyranoses, furanoses, 
and disaccharides were tried, and the experiments 
indicated that benzyl, isopropylidene, isopropylthio, 
allyl, acetyl, and benzoyl O-protecting groups were 
quite stable under the designated conditions. No prob 
lems with acyl migration, anomerization, or glyco- 
sidic bond breaking were observed. Notably, a recent 
report indicated that anhydrous ferric chloride in 
dichloromethane under extremely dry conditions can 
be used for debenzylation in good yield [19]. Also, 
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Ikemoto et al. reported anomerization of glycosides 
with anhydrous FeCl, [20]. It seems that hydration of 
the ferric chloride and the use of a relatively small 
quantity (2 equiv in our hands vs. > 4 equiv in ref. 
[20]) would account for these differences. Extension 
of the reaction time to 3 days only caused a little acyl 
migration, indicating the mildness of the reagent. For 
the examples cited in this report, most of the starting 
materials and the products are known, and their 
identification was easily achieved from their ‘H NMR 
spectra. The starting materials showed trityl phenyl 
proton signals, while the products showed an upfield 
shift of H-6 and H-6’, and disappearance of the trityl 
signals. Although most of the compounds involved in 
the detritylation are known, only limited physico- 
chemical data have been reported in the literature. 
Here we report the optical rotations of la,b-lla,b, 
together with some data that has appeared in the 
literature (Table 11, and the ’ H NMR data for most of 
the compounds. Compounds 3a,b, Sa,b, 7a,b, and 
12a,b are intermediates involved in our ongoing syn- 
thesis of a natural oligosaccharide, the complete 
physicochemical data for which will be published 
elsewhere. 

la,lb 2a,2b 3a,3b 

bAC 

4a,4b 
I 

6a,6b Me 

7a,7b 8a,8b 

9a,9b lOa,lOb Ila,llb 

la-12a: R = Trityl 

lb-12b:R= H 

12a,12b 

Table 1 
Optical rotation data for compounds la-lla and lb-llb 
Compd. [ CI 12 Lit. [ref.] Compd. [ a 1;’ Lit. [ref.] 

la + 23” (c 4.0, CHCl,) + 20” [31 lb + 22.9” (c 3.5, CHCl,) - a [31 
2a +42” (c 5.0, CHCl,) - ’ [15] 2b + 55” (c 3.0, CHCl,) +55.7” [I51 
3a - 45” (c 2.0, CHCl,) 

;49” [2 1 I 
3b - 38” (c 3.0, CHCl,) 

4a + 46” (c 1 .O, pyr) 4b + 12" (c 5.0, CHCl,) -tW[21] 
Sa + 17.5” (c 4.0, CHCl,) - 5b + 10” (c 4.0, CHCl,) 
6a -64.7 (c 8.5, CHCl,) - a [4] 6b - 54” (c 2.0, CHCl,) --53” [4] 
7a +20” (c 7.0, CHCl,) - 7b +5” (c 2.0, CHCl,) 
8a - 13” (c 9.0, CHCI,) - a [13] 8b -33.6” (c 12.5, CHCl,) 1 a [13] 
9a - 32” (c 5.0, CHCl,) - = [4] 9b -58.7” (c 7.5, CHCl,) - a [41 
10a +56” (c 5.0, CHCl,) - a [22] lob + 80” (c 5.0, CHCl,) - a [22] 
lla -40” (c 5.0, CHCl,) - = [23] llb + 20” (c 1 .O, CHCl,) + 23” [23] 

a No optical rotation data were reported for this compound in the cited article. 






