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Abstract. Alkyl sz’lyl ethers, in particular t-butyldimethylsilyl derivatives, can be selectively
cleaved in high yields over aryl silyl ethers using small pe rcentages of I, in MeOH at ambient
temperatures. © 1998 Elsevier Science Ltd. All rights reserved.

In the course of preparing various intermediates associated with projects involving biaryl
couplings, we were faced with the prospects of removing alkyl t-butyldimethylsilyl (TBS) ethers
in the presence of aryl TBS derivatives, such as in educts 1 (relating to vancomycin)' and 2
(associated with new cyclo-BINOLs).> To our knowledge, only aqueous 40% HF in CH,CN is
known to effect a selective deprotecﬁon of this type.” However, a highly acidic medium presen'ts
obvious limitations in terms of functional group compatibility. In searching for reagents known
to cleave silyl ethers, we were drawn to a recent report describing the use of iodine in methanol,
conditions which tolerate acid-labile residues.* We were delighted to find, as we now report, that

this combination is especially effective for the selective unmaskmg of alkyl TBS ethers over even
highly electron-rich TBS aryl ethers (Scheme 1).
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Initially, competition experiments (Table 1) were performed by mixing equal amounts of
an alkyl (A) and ary] (B or C) TBS ether in methanol containing 1% by weight I,, Upon
consumption of the former (usually < 2 h at 0.1 M) as indicated by TLC, the product alkanol
(ROH, D) was isolated along with recovered aryl ether. In general, very high yields of D were reai-
ized. Only in the case of hindered alkyl TBS ethers 3 and 5 was recovery of the hydroquinone bis-
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Table 1. Competition experiments between alkyl and aryl TBS ethers.
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3jsolated, chromatographically purified material. PNot attempted due to water solubility of the product alcohol.

ether C comnromised. Hvdrnlvm: of unhindered secondary TBS ethers (e. g.s 4), as with Drlmarv

alkanols, Drgceeded as exnected without competing aryl TBS ether cleavage Treatment of aryl
TBS ether C (R = Me) alone under these conditions produced the correspondmg phenol in 99%
yield, although the process required over 13 h. By contrast, aryl ether B, which is less electron-
rich than is C, was converted to the phenol to the extent of only 33% after 22 h. Taken together
these data support the premise that an electrophilic species (e.g., H-1)° is responsible for these



2497

Intramolecular competition studies were particularly informative. Four examples,
illustrated in Table 2, reflect varying degrees of complexity as well as electron rich character to the
aromatic rings. In all cases, independent of the aryl moiety and substitution pattern,
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monodesilylation of the alkyl TBS ether ensued.

Table 2. Selective deprotections of bis-TBS diethers via |, in MeOH at room temperature.®
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3All reactions were conducted using the typical procedure provided (cf. ref. 9). bYield of isolated, pure material.

Extensions of this method to bis- trusopropylsﬂyl (TIPS) and bis-t-butyidiphenylisilyl

(TBDPS) ethers were also investigated using model substrates 6 and 7. Although complete
and TBDPS ethers reguired between 1-15 r]nvc for comnletion

LArisa J Wwis \.1u TW v uYvYLLal AU LU AT RIS,

he aryl sﬂv] ethers was lost and close to quantitative yields of the mononrotected

vl ethe
phenethyl alcohols were isolated (Equation 1).

L] \ -
' g MeOH 1t _ ® €
WOR 1-1.5 days o
6, R=TIPS (99%)
7, R = TBDPS (85%)

1o hac Al . ;
Ldbtl_y, it has also been found that these dCPLUtC\,tLUn condi

between silyl protecting groups within the alkyl ether series. For example, the TBS ether in
korupensamine derivative 8 (related to the michellamines),® could be d
select1v1ty to give alcohol 9 in close to quantitative yield (Equation 2). 7
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In summary, the use of I, in MeOH has been identified as an extremely effective means of

\/

_\/
\_/
p4

selectively removing alkyl TBS ethers in the presence of aryl TBS ethers. Just what the active
agent is in this chemistry is not known with certainty, given the complexity of events
surrounding the dissolution of iodine in this alcoholic medium.® Nonetheless, the mild
conditions, high yields, and demonstrated applicability to complex, highly functionalized
molecules suggests that this protocol will find utility in synthesis.’
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