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Abstract: A variety of phenolic r-butyldimethylsilyl ethers are easily removed in good to excellent 
yields by treatment with 5 mol% PdCl2(CH3CN)2 in refluxing acetone containing 5 equivalents of 
water. 

Since it was first reported in 1972,' the f-butyldimethylsilyl (TBDMS) moiety has become one of the 

most widely used protecting groups for primary and secondary aliphatic alcohols. Its use as a protecting 

group for phenols, however, has not been as widely accepted, presumably, since a) removal with common 

reagents, such as «-Bu4NF/THF, can lead to complex mixtures due to the basicity of the reagents and b) 

aqueous workup can lead to diminished yields of some phenols due to their water solubility. Although 

many methods have been developed for the removal of the TBDMS group from aliphatic alcohols, to our 

knowledge, only four methods have been reported for the cleavage of TBDMS phenolic ethers. " These are 

the use of: a) aq. HF/NaF;3 b) 48% HBr, r-BuBr, KF;4 c) 37% KF-basic alumina with ultrasound;5 and 

d) neutral alumina in a microwave. While each of the above methods has their own merit, there are some 

drawbacks. Method a) was performed only on one example, method b) requires the use of a strong acid 

which other functional groups in the molecule may not tolerate, and methods c) and d) require the use of 

nonstandard laboratory equipment (ultrasound and a microwave). Thus, we have developed, and report 

herein, a new method for the removal of TBDMS phenolic ethers, which uses conventional laboratory 

equipment, is performed in a neutral medium, does not require an aqueous workup, and tolerates a variety 

of functional groups. 

While developing a palladium catalyzed cross-coupling reaction, we found that in one example a 

TBDMS protected phenol was cleaved to the corresponding phenol in good yield when treated with catalytic 

amounts of Pd(PPh3)4 in a toluene/H20/Na2C03 mixture at reflux. A search of the literature indicated that 

Lipshultz and co-workers had reported that catalytic quantities of PdCl2(CH3CN)2 in acetone at r.t. 

removed a primary aliphatic TBDMS ether in 99% yield; however, it was not mentioned whether phenolic 

TBDMS ethers could be cleaved under similar conditions. 
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Table 1. Desilylation Results Using A Variety of Conditions with 3-(f-Butyldimethylsilyloxy)* 
Benzaldeyde. 

o o 
various conditions in 

"H reagent grade acetone 

TBDMSO 

Entry Scale Amount of 

PdCl2(CH3CN)2 

Time (h) Temp. 

CQ 

Solvent" Amount of 

H20 

Yield (%f~ 

1 350 mg 5 mol % 16 75 acetone 5 equiv. 76 

2 313 mg 1 mol% 19 75 acetone 5 equiv. 74 

3 260 mg none 120 75 acetone 5 equiv. 16c 

4 303 mg 5 mol% 30 75 acetone none 10c 

5 3g 5 mol% 18 75 acetone 5 equiv. 72 

a) Reagent grade acetone purchased from Van Waters and Rogers/Canlab (Edmonton, AB., Canada) was used. 
b) Isolated yields. 
c) Heavy decomposition noted. 

We have found that a variety of phenolic r-butyldimethylsilyl ethers are easily removed in good to 

excellent yields by treatment with 1-5 mol% PdCl2(CH3CN)2 in refluxing reagent grade acetone containing 

5 equivalents of water (Tables 1 and 2). As Table 1 indicates, 1-5 mol% of PdCl2 can be used, however, 

the reaction takes longer when less PdCl2 is used (compare entries 1 and 2). It has also been shown that the 

palladium catalyst and water are necessary for a successful reaction. In the absence of catalyst, a 16% yield 

of 3-formylphenol was obtained after refluxing the mixture for 5 days (entry 3). A similar poor yield 

(10%) was obtained in the absence of water after refluxing for 30 h (entry 4). In both cases, heavy 

decomposition was noted. Five equivalents of water appears to be the optimum amount for this reaction. 

The reaction takes longer when less water is used and the workup can be difficult if more water is used due 

to the solubility of some phenols in water. The optimized reaction conditions lend themselves to a large 

scale reaction. Thus, 3 grams of 3-(f-butyldimethylsilyloxy)benzaldehyde provided a 72% yield of 3-

formylphenol after refluxing the mixture for 18 h (entry 5). The workup of this reaction is very simple and 

does not require an aqueous phase wash. After t.l.c. or G.C. indicates that the silyl group has been 

removed, the mixture is filtered through Celite and the acetone and small amount of water is removed on a 

rotoevaporator to leave a residue which is purified by either distillation or recrystalization. 
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Table 2. Results From The Desilylation Of Various Phenolic Silyl Ethers With 5 mol% 
PdCl2(CH3CN)2. 

Pantry Starting Material Time (h)a Product Isolated Yield (%) 

— 

1 
2 
3 
4 
5 

0 

^ ^ O R 
R = SiMe3 

R = SiEt3 

R = Si(/-Pr)3 

R = Si(f-Bu)Ph2 

R = Si(M3u)Me2 

14 
14 
14 
14 
14 

0 

i^N^'^OMe 

^ O H 
93 
74 

no reaction 
no reaction 

90 

6 

TBDMSO ^ - ^ 

16 

„ ^ 
96 

7 XI 
TBDMSO ' " ^ ^ " [ f ^ 

0 

16 

HOMJ^Y 
o 

88 

8 
O 

\ ^ " OTBDMS 

14 cd 86 

9 
Br 

/ s , J ^ ^OTBDMS 24 
Br 

/ \ A °̂H 75 

10 
O 

r^^r^^OTBDMS 

^ ^ ^ O T B D M S 

12 06 88 

11 
OTBDMS 

19 •"a. 89 

12 
TBDMSO^ / \ 

^ ^ OTBDMS 
19 "-a. 79 

13 T B D M S O ^ ^ ^ 

t-Bu^^^^^^Me 
48 "XX 

t - B u ^ ^ ^ Me 

10" 

a) All reactions were performed in reagent grade acetone containing 5 equivalents of water at 75°C. 
b) The remainder was unreacted starting material. 
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In addition to the removal of the TBDMS ether, the optimized desilylation conditions also removed 

trimethyl- (TMS) and triethyl-silyl (TES) protected phenols (Table 2, entries 1 & 2); the tri-/-propyl-

(TIPS) and f-butyldiphenyl-silyl (TBDPS) phenolic ethers were not affected (entries 3 & 4). Thus, TMS, 

TES, and TBDMS phenolic ethers can be selectively removed in the presence of TIPS and TBDPS phenolic 

ethers. Finally, a number of functional groups were tolerated during this reaction (Table 1 and Table 2). 

TBDMS phenolic ethers were cleaved in yields ranging from 76-96% in the presence of aldehydes, ketones, 

esters, a bromide and a nitro group; however, the reaction was sluggish when the OTBDMS group was 

hindered by an ortho-t-buty\ group (Table 2, entry 13). 

We have developed a simple, inexpensive, neutral procedure for the desilylation of TBDMS (and 

TMS and TES) phenolic ethers in good to excellent yields, which uses conventional laboratory equipment 

and does not require an aqueous workup. Experiments to understand further the mechanism of this 

desilylation are currently in progress. 

Typical Experimental 

To a mixture of 4-(/-butyldimethylsilyloxy)acetophenone (256 mg, 1.02 mmol), water (9.21 u.L, 5.11 

mmol, 5 equiv.) and acetone (1.25 mL) was added PdCl2(CH3CN)2 (13.3 mg, 0.0511 mmol, 5 mol%). 

The mixture was refluxed (75°C) for 16 hours (followed by GC), cooled to room temperature, filtered 

through Celite, and the acetone and water removed on a rotoevaporator to leave a solid. Distillation of the 

solid (100-110°C/0.01 torr) provided 4-hydroxyacetophenone in 92% yield. 
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