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New Glycosidation Reaction 2. 

Preparation of 1-Fluoro-D-Desosamine Derivative and its Efficient 

Glycosidation by the Use of Cp2HfC12-AgC104 as the Activator 
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Summary: Preparation of I-fluoro-D-desosamine derivative 1 and its - 

glycosidation are described. A new activation system for glycosyl fluorides, 

Cp2HfC12-AgC104, enables highly efficient glycosidation of 1_. 

It is doubtless that there are significant needs for newer methods of 

glycosidation which are mild and efficient. 1) This is especially the case in 

dealing with the sensitive glycosyl acceptors as typified in the macrolide 

antibiotics, where the low reactivity and the high chemical sensitivity of the 

substrates must be considered. 2) 

In the synthesis of the mycinamicin macrolide antibiotics, 3) we were 

confronted with such a problem, that is,the glycosidation of D-desosamine, 4) 

which is particularly challenging because of the existence of the basic Me2N- 

group at C(3) which may interfere the glycosidic activation. 5) Toward this 

problem, our effort was centered around the preparation and the use of the l- 

fluoro-D-desosamine derivative 1 as the glycosyl donor hopefully with a good 

reactivity and a good shelf stability. 6) Also hoped was that the new 

activation method for glycosyl fluorides 7,S) is applicable to the glycosidation 

of this class of amino sugars ubiquitous in the macrolide antibiotics. 
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This report describes the successful outcome along these lines, that is, 

the preparation of I-fluoro-2-0-methoxycarbonyl-D-desosamine (1) and its mild 

and efficient glycosidation by the new activation system, Cp2HfC12-AgC104, 

which satisfied all of our target-oriented criteria. 3) 
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Although the synthesis of fluoro sugar 1 was not straightforward at the 

outset, the route eventually exploited was quite efficient (Scheme 1). D- 

Desosamine hydrochloride (3)g' was transformed to thioqlycoside 5 via 4. 

Conversion of 5 into fluoride 1 with - NBS-DAST") failed, for which, we 

surmised, the competitive attack of NBS to both PhS- and Me2N-groups might be 

responsible. For the selective activation of the PhS-moiety, the reaction was 

performed at low temperature in the presence of HF.(Pyr)n (for the protection 

of the amino group in situ), which cleanly afforded fluoride 1. 11) Moreover, 

gratifyingly, fluoride 1 was a stable oil which can be purified by short-path 

distillation [Yield 77 %; bp. 70-90 OC / 1 mmHg (oven temp.)]. 
12,13) 

3 4 5 

Scheme I 
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Keys: a) ClC02Me (3 equiv.). i-Pr2NEt (5 equiv.) / 

0 CH2C12. rt, 12 hr (85 Z); b) PhSH (2 equiv.). 

C)_ Me,N F 
SnC14 (1 equiv.) / C1CH2CH2C1. 80 'C, 2 hr (70 %); 

OCOzMe 
c) DAST (2.5 equiv.). NBS(1.5 equiv.), HF-(PY~)~ 

1 / CH2ClE, -50 'C, 20 min (77 Z). 

With fluoride 1 in hand, model reactions with cyclohexanol were examined 

using the new activtion system Cp2MC12-AqC104. 8, In this case, Cp2ZrC12- 

AgC104 turned out to be ineffective (yield 12 %), despite which is the 

combination of choice in the reaction of a neutral sugar (D-mycinose).8) 

Instead, the surrogate system, Cp2HfC12-AqC104, exhibited a high reactivity to 

afford the qlycoside in 92 % yield. For the purpose of comparison, the 

conventional methods were also examined. While TMSOTf7b) was less effective 

(yield 51 %), SnC12-AqC1047a) appeared as another useful candidate for the 

glycosidation of 1 (yield 95 8). 

Results of the Cp2HfC12-AqClO4-promoted reactions 14) with some other 

alcohols are summarized in Table 1. The efficiency of the method is evident 

in light of the extremely rapid reaction rates (the four runs in Table 1 were 

complete within 15 min at -20 OC). Even t-butanol or 2,4-dimethyl-3-pentanol 

can be smoothly glycosylated in high yield. 

Another notable feature is the uniformly excellent stereoselectivity. 

It is seemingly a matter of course expected from the participation effect, 

which, however, is not always true as seen in the example below. 15) 

The results by the SnC12-AqC104 method,7a' another option found in the 

model study (vide supra), are also shown in Table 1. The method is effective 

so far as the simple see-alcohols are concerned (run 1, 2), however which 

suffers from the substantial decrease of the yield (run 3) or the stereo- 

selectivity (run 4) when the bulkier glycosyl acceptors are concerned. 



In summary, the combination of Cp2HfC12-AgC104 is an effective activator 

for the glycosyl fluorides, which is useful in the formation of a-D-desosaminyl 
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glycoside in high yield and in high stereoselectivity. Application to the 

macrolide synthesis is described in the accompanying paper. 3) 

Table 1 Cp2HfC12-AgC104-Promoted Glycosidation of _l_ 12) 
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a) Stoichiometry: 'J:ROH:Cp2HfC12. *AgC104=1:2:5:5; b) Determinad by 'H NMR (400 

MHz) and isolation; c) By SnC12-AgC104 method (ref. 7a); d) 3-@-Cholestanol. 
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A typical experimental procedure is as follows: To a mixture of 1 (17.4 mg, 74.0 umol), 

Cp2HfCl2 (141 mg, 370 umol), AgC104 (77 mg, 370 umol) and powdered molecular sieves 4A (ca. 

100 mg) was added cyclohexanol (14.8 mg, 148 umol) in CH2C12 (1.5 ml) at -20 'C. The mixture 

was stirred for 30 min at -20 'C, to which was added satd. NaHC03 solution and the mixture was 

filtered through a Celite pad. Extractive workup followed by purification on SiO2 TLC (AcOEt, 

1 % Et3N) afforded the glycoside as an oil (21.2 mg, 91 %).I') 
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