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A One-step and Chemoselective Conversion of Silyl-protected Alcohols
into the Corresponding Acetates
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Abstract: A reagent system of acetyl bromide combined with a catalytic amount of tin(fl) bromide cleaves readily trialkylsilyl
cthers to give the corresponding acctates in high yiclds under very mild conditions.

Silyl ethers have become one of the most popular protective groups for a hydroxylic function and a great
variety of silyl protective groups of every situational choice has now been devised and utilized in synthetic
sequences of complex organic compounds.! In these synthetic sequences, it is frequently needed to transform
an existing protective group to another one pertinent to the following steps, and this usually calls for two
separate steps, i.e. a deprotection and a protection-anew.2 It will therefore be of great benefit in view of time
and material savings to have means of one-step transformations between protective groups.

From this viewpoint, we have already demonstrated a direct conversion of benzyl- and p-methoxybenzyl-
protected alcohols to the corresponding acetates’ and methoxymethyl ethers® respectively, without any
manipulation to detach the former protective groups. Now we wish to report an expedient procedure for a direct
conversion of silyl-protected alcohols into the corresponding acetates under very mild conditions.5

In the first place, we examined the reaction of 1-trimethylsiloxy-2-phenylethane with acetyl bromide in the
presence of catalytic amount of tin(II) bromide according to the procedure reported in the previous paper.3 After
a screening of various reagent systems, we found that the employment of 1.5 equivalents of acetyl bromide in
the presence of 0.05 equivalent of tin(IT) bromide gave the best result as shown in Table 1.

Table 1. The Effect of Various Reagent Systems on the One-step Conversion of TMS Ether into Acetate.

AcX (150 moi%) - SnXz (5 mol%%)

Ph(CH5),0TMS - Ph(CHz)20Ac
CHCla /1t
Run AcX - SnXp Time/min  Yield® /% 4 AcCl - SnCly 20 20
5 |
1 AcBr - SnBrz 5 93 AcC 2 %
2 AcBr - SnBr 20 94 8 Acr - Sn(OT, 20 8
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The reaction was conducted with various trimethylsilyl (TMS) ethers of primary, secondary, and phenolic
alcohols and the results are summarized in Table 2. Although the reaction without tin(II) bromide (method B)
showed considerable success, the reaction in the presence of a catalytic amount of tin(II) bromide (method A)
gave better results: corresponding acetates were obtained in higher yields and in shorter reaction time.6 Using
this method, all the TMS ethers tried were transformed into the comresponding acetates in good to excellent
yields under very mild reaction conditions.”

Table 2. Synthesis of Various Acetates from TMS Ethers ®

Method A or B
ROTMS >  ROAc Method A : AcBr (150 mol) - SnBrz (5 molo%)
CHyClp /7120 min Method B : AcBr (150 mol%)
Run ROTMS ROAc Vield® / %
Method A Method B

1 Ph"~OTMS Ph”~0OAc 77 84

2 Ph/\,OTMS Ph/\,OAc 94 P

3 Ph™~""0OTMS Ph""0Ac 95 (5 min) 93

4 PhY” PRY” 94 92

OTMS OAc

5 Phm=(_)IOTMS Pha={_)-1l0Ac 97 88
6 Br— )~ OTMS Br—{ )~ OAc 95 87

7 @—orms QOAc 95 84 (60 min)
Me

a) Each product gave satisfactory 'H NMR and IR spectra. b) Isolated yield.

We have also found that alkyl triethylsilyl (TES) ethers, alkyl fert-butyldimethylsilyl (TBDMS) ethers, and
alkyl #er-butyldiphenylsilyl (TBDPS) ethers also undergo this direct conversion to the corresponding acetates in
high yields as shown in Table 3.

The reaction was similarly effective to polysilyl ethers. As shown in Table 4, all the trimethylsiloxy,
triethylsiloxy, and fert-butyldimethylsiloxy functions in the polyethers were readily converted into acetoxyl
groups in good to excellent yields. Furthermore, reaction of sugar derivatives with this reagent system was tried
and gave very good results as well. The corresponding tetra-acetate was obtained efficiently without
concomitant substitution of alkoxyl by bromide at the anomeric position as described in the previous paper3
(Runs 3 and 4). In the case of Run 5, transformation of silyl ethers with concomitant acetylation of free
hydroxyl groups in the same molecule has occurred.
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Table 3. One-step Conversion of TES, TBDMS, and TBDPS Ethers into Acetates a)

AcBr (150 mol%) - SnBra

ROSIR, » ROAc
CHClp It (TES = SiEt;, TBDMS = Si'BuMe,, TBDPS = Si'BuPhy)
Aun  ROSIR; SnBr2  Timesh Vield®/w Ph/\O(l'BDMS ° vt
0.3 84
OTES
1 PR 5 0.3 87
7 P ~OTBOPS 24 82
2 PhMY 5 0.3 82 8 5 39 89
OTES
3 P~ OTBOMS 2 65 9 PhY 5 24 67
B
a 5 03 100 10 OTEDPS 5 3? 78

a) Each product gave satisfactory 'H NMR and IR spectra. b) Isolated yield.
¢} 1,2-Dichloroethane was used in place of dichloromethane as a solvent.

Table 4. Synthesis of Various Polyacetates from Polysilyl Ethers »

Polysityl Eth AcBr - SnBrp Polyacetate
o _—-‘—>
er CHaClg /1t olyace
R Polysiiyl Eth Polyacetat AcBr SnBrz b)
un olysiiyi Ether olyacetate /Mol Mo Time /min  Yield” /%
1 TMSO YT OTMS AcO"""OAc 400 5 20 83
Ph Ph
2 TBOMSO Y OTBDMS  AcO” Y OAc 400 5 20 76
Ph Ph
OTES OAc
0 o)
3 TETEgO OFh moph 600 10 20 92
OTES OAc
OTES Ohc
o} o
4 TESO AcO
ESO” <0~ 600 10 20 9
TESO Ome AcO OMe
OTBDMS OAc
o} o}
5 AcO
m{’& AcO 600 10 e 8
HO OMe AcO OmMe

a) Each product gave satisfactory 'H NMR and IR spectra. b) Isolated yield.

Chemoselective conversion of TBDMS ether into acetate in the presence of less reactive benzyl ether was
demonstrated when the reaction was carried out without tin(II) bromide (Eq. 1). A similar but more subtle
chemoselectivity between TBDMS ether and TBDPS ether was seen in Eq. 2. Reaction of 4 having both
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TBDMS and TBDPS ethers with acetyl bromide in the absence of tin(I[) bromide afforded the monoacetate §
with TBDPS ether function unchanged chemoselectively. In both cases, the same reaction in the presence of
tin(II) bromide afforded the corresponding diacetates in high yields.

300 mots o
AcBr _ Aco/\/ \/\OBI‘I
CHClp/rt/ 20min 2 90%
TBOMSO” ™~~~ 0Bn —| ()
300 mot% 5 mol% o
1 ACBK-SnBra a0 NAUNNoac
CHLCh/rt/ 20min s a2
SOOACBrmoI% OTBDPS
SN
> AcO
CHClo/rt/ 1h 5 88%
—_ 2
TBDMSO—"~"~~~OTBDPS 2
300 mol% 5 moi% OAc
4 AcBr - SnBr, AcO” NN

The direct conversion of silyl ethers into acetates described here provides a new and convenient method

for the synthesis of acetates from silyl ethers. Further investigations on the direct conversions of other
protective groups are now in progress.
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