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Summary: ,Acetals and tetrahydropyranyl derivatives of phenols are efficiently and highly 

chemoselectively deprotected in the presence of catalytic amounts of nXu(CH3CN)$triphos)l- 

(OTD2 (triphos = CH$XH#Ph2)3); under mild condition, in good to excellent yields. 

Deprotection of acetals plays an important role in organic synthesis, and is normally 

accomplished using protonic or Lewis acids as cata1ysts.l Obviously, these conditions are not 
suitable for acid-sensitive substrates. Although there are some papers describing deprotection 

under neutral conditions,2-6 these methods usually suffer from other disadvantages. Thus, 

more efficient methods for this conversion under neutral conditions are still actively sought by 

synthetic chemists. 

Recently, several transition metal cationic complexes have been shown to be versatile catalytic 

precursors for the acetalization and transacetalization reactions.‘-11 We report here an efficient 
method for the deprotection of acetals using [Ru(CH3CN)3(triphos)l(OTf)2 as a catalyst. As 
transacetalization was found to be milder than acetalization, being usually carried out at rt, the 

deprotection method described here is based on the former reaction. 

Acetone was used both as a reagent and a solvent. A general procedure for the deprotection of 

acetals is as follows: To a solution of an acetal (10 mmol) and acetone (30 ml for the acetal of a 

ketone, 50 ml for the acetal of an aldehydel was added [Ru(CH3CN)3(triphos)l(OTf)2 (1:2000). 

The reaction was carried out at rt and monitored by GC. When the reaction was complete, the 

catalyst was removed by filtration through a short column of Al2O3. The pure product was 
usually obtained by the removal of the solvent by rotary evaporation, and where necessary 
further purified by distillation or chromatography on silica gel. 

The results, summarized in Table 1, show that (1) both aldehyde and ketone derivatives can be 
deprotected; (2) no C-C bond migration occurs during this reaction (entries 5 and 6); (3) 

sterically hindered acetal reacts very slowly (entries 3 and 4). 

Acyclic acetals react much faster than lJ-dioxolanes. Under standard conditions, acetal3 affords 
acetophenone (2a) in 87% yield within 1 h (eq. 1). 
In a molecule with both acyclic acetal and 13dioxolane moieties, i.e., 4, the acyclic acetal can be 
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87% 

RT,lh 

(3) 

q-w *; c 

(4) 

deprotected chemoselectively (eq. 2). 

Tetrahydropyranyl derivatives of alcohols are usually 

aa) 

!I$-= (2) 

(5) 

unstable under acidic conditions.lJ2 

Table 1. tRuCH~CN~&riphosMOTfIyc&alyzed Deprotection of l,3-Dioxolanes. 

OF0 
[Ru(CH,CN),(triphos)](OTf)2 (1 :ZOOO) 0 

x 
t 

RI R, acetone, rt A 
Rl R2 

__“‘____________--____________-_---------___-~------________ 

AcetalC Time PIOdUCt Yield 

Entry 
______-~__________“_____-_-------~~---_----~~-----_~~~~~___ 

1 Ph CH3 (la) 6 (21) 90 

2 Ph H (lb) 6 (2b) 98 

3 Ph Ph (1~) 24 (2c) 0 

4 Ph Ph (Id 48b (2c) 66C 

5 PhCH=U-UE) CHS (ld) 48 Qd) 100 

6 PhCH=CH(E) H (le) 6 (2e) 98 

7 -(a2)5- m 4 or) &5C 

--_--_____----------~~___-__-_-----------~~------------_----_ 
a: Isolated yields, unless otherwise stated; b: refhw; c: Yields determined by GC using 

mesitylene as the internal standard. 
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However, under the above conditions, the tetrahydropyranyl derivatives of alphatic alcohols 

are stable. The deprotection reactions of the tetrahydropyranyl derivatives of benzyl alcohol (6), 

n-o&n-l-01, cyclohexanol, etc., in the presence of DWCH3CN)&riphos)1(OTf)~, in acetone, are 

very slow. However, the tetrahydropyranyl derivative of phenol (7) can be cleaved to phenol 

under the present condition in 100% yield. 13 Furthermore, a mixture of tetrahydropyranyl 

derivatives of phenol (7) and benzyl alcohol (6), in the presence of [Ru(CH3CN)3(triphos)l- 

(OTf)p, in acetone at rt, afforded phenol chemoselectively in 87% yield, while tetrahydropyranyl 

derivative of benzyl alcohol (6) was recovered unchanged in 95% yield (eq. 3).13 

rt, 8h 

Q (6) (6) 

87% 95% 

A mixture of 2-methyl-2-phenyl-1,3-dioxolane (la) and the tetrahydropyranyl derivative of 

benzyl alcohol (6), in the presence of [Ru(CH$N)&riphos)lfOT02 in acetone at rt, afforded 

acetophenone (Za) chemoselectively in 83% yield, while 6 was recovered in 93% yield (eq. 4). 

Furthermore, for substrate (S), the protective group of both the phenolic alcohol and the ketone 

were removed conveniently to give 4hydroxyacetophenone (9) in 99% yield in one step (eq. 5). 

rt, 16 h 

(la) (6) cw (6) 

83% 93% 

97% 

OTHP 
c 

rt, 5h 

(8) (9) 



Although the above reactions were tested using [Ru(CH$N)&iphosll(OTflz, it is likely that 
the corresponding rhodiumUII1 complex [Rh(CH3CN)3(triphos)l(OTf)37,*5 will also show 

catalytic activity in the above reactions. It is expected that the above catalysts will find extensive 

use for the deprotection of acetals and tetrahydropyranyl derivatives of phenols. 
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