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Abstract - tert-Butylmethoxyphenylsilyl ethers, which can be formed from primary, secondary or 
tertiary aE3iols and tert-butylmethoxyphenylsilyl bromide, 
fluoride in the presence ofher silyl ethers. 

are selectively cleaved by 

In the vast repertoire of protecting groups1 available to organic chemists, the silyl 

ethers have emerged as one of the most useful for the protection of alcohols. The widely used 

tert-butyldimethylsilyl ethers (t-BDMSi) developed by Corey and Venkateswarlu2 possess an 

excellent profile if one considers their stability to base, mild acid and a variety of 

chemical reactions. Improved stability to acid hydrolysis, selectivity for primary hydroxyl 

groups and the presence of a chromophore were the added advantages offered by the 

tert-butyldiphenylsilyl ethers (t-BDPSi) developed by Hanessian and Laval16e3. 

Some limitation is imposed in the concurrent use of these excellent protecting groups. 

The gain in primary selectivity achieved in the case of tert-butyldiphenylsilyl chloride is 

accomplished through a dramatic increase in steric bulk, a factor which expresses itself in 

the considerable hydrolytic stability of the derived silyl ether. Thus, a tert- 

butyldiphenylsilyl ether cannot be cleaved in the presence of other silyl ethers 

hydrolytically or through the use of fluoride. 

Due to such limitations, a valuable addition to silicon-based protecting groups would be 

a silyl derivative which could be removed selectively in the presence of t-BDMSi and t-BDPSi 

ethers through a non-hydrolytic process. The following properties would also be desirable: 

hydrolytic stability between t-BDMSi and t-BDPSi ethers; selectivity towards primary hydroxyl 

groups; reactivity towards tertiary alcohols. 

In order to achieve these objectives, we have considered silyl acetal derivatives 4 based 

on the premise that an added hetero-atom will modify the electronic nature of the silicon, 

increasing its sensitivity to nucleophilic reagents such as fluoride. We report herein on the 

tert-butylmethoxyphenylsilyl ether group (t-BMPSi), a new and versatile protecting group for 

alcohols which meets the above criteria, and which is readily prepared from tert-butylmethoxy- 

phenylsilyl bromide I. - 
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This latter reagent was synthesized by treating the tert-butyldiphenylsilyl ether of MeOH with 

bromine. 

Reactivity and Selectivity - Table 1 summarizes the results with a variety of substrates. 

The tert-butylmethoxyphenylsilyl bromide I reacts in DMF in the presence of Et3N with primary, 

secondary and tertiary alcohols to give the corresponding silyl ethers in good yield (Table 1, 

l-4). Under the same conditions enolizable ketones may be converted to enol silyl acetals -- 
(e.g. 2, Table 1) which possess useful hydrolytic stabilities. The silylation of the tertiary 

alcohol 1-methylcyclohexanol 4 in good yield is notable. In contrast, the treatment of this - 

substrate with tert-butyldimethylsilyl chloride, imidazole and OMF was reported5 to give 10% 

of the corresponding silyl ether after 3 days. 

Particularly interesting and useful is the ability to achieve selective silylation of 

primary hydroxyl groups by the simple expedient of changing the solvent from DMF to CHEClE. 

As examples 6-g in Table 1 show, exclusive primary protection was achieved for 1,3 diols, 1,5 -- 

diols and poly01s.~ We suggest that, in the case of CHEClE as solvent, a primary alcohol may 

undergo a nucleophilic displacement on a tetrahedral silicon species, such an attack being 

sterically unfavored for secondary or tertiary alcohols. However, the addition of DMF6 to the 

reaction mixture could induce 

geometry permits reactivity with 

the formation of a hexacoordinated silicon species' whose 

secondary and tertiary alcohols. 

Rev COzMe 
OH 

Stability - To evaluate the potential scope of this new silyl ether as a protecting group, 

different chemical transformations were made on polyfunctional substrates bearing a &a&- 

butylmethoxyphenylsilyl ether. t-BMPSi ethers were found to be compatible" with reactions 

such as acylation, tosylation, PCC oxidation, NaBH4 reduction, benzylation, hydrogenolysis and 

addition to carbonyl functions of either Grignard reagents or n-BuLi. Hydrolytic stability 
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In summary, this new hydroxyl protecting group, the tert-butylmethoxyphenylsilyl ether 

possesses the following properties: hydrolytic stability (a t-BMPSi ether is more stable 

under acidic conditions than its t-BDMSi ether counterpart); selective fluoride cleavage in 

the presence of t-BDMSi and t-BDPSi ethers. The tert-butylmethoxyphenylsilyl bromide has the 

following characteristics: highly selective for primary hydroxyl groups when the reaction is 

done in dichloromethane; very potent silylating agent when DMF is present in the reaction 

mixture (which permits reaction with tertiary hydroxyl group). 

The reagent therefore has unique properties either when used alone or when used to 

complement other silyl protecting groups. 

Synthesis of tert-butylmethoxyphenylbromosilane 

To a solution of 34.4 g tert-butyldiphenylmethoxysilane in 600 mL dry dichloroethane 
cooled to O°C was added a solutionof 8 mL Br2 (1.2 eq.) in 8 mL 1,2 dichloroethane. The 
reaction mixture was warmed to R.T. and stirred for 16 hr. The solution was distilled, excess 
Br2 and solvent being initially rerfoved, followed by tert-butylmethoxyphenylbromosilane (B.P. 
97-102“C, 1 mm Hg) 22.2 g, (65%). H NMR(CDC13) l.O2(s,9H), 
63.60 (s, 3H), o7.45,(m, 2H) and 7.75 (m, 3H). 
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