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Abstract: Ytterbium triflate mediated selective deprotection of ac-
etates in isopropyl alcohol at reflux temperature is reported. Unlike
hafnium triflate, under the present reaction conditions aryl acetates
also undergo deacetylation instead of Fries migration.
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The protection of alcohols as O-acyl derivatives has long
played a key role in organic synthesis, because of the ease
with which they are formed and cleaved. A wide variety
of ester groups1 such as acetate, benzoate, substituted ben-
zoates etc. came into practice for the multistep synthesis
of complex natural products, which also resulted in the de-
velopment of several reagents and reaction conditions for

the selective unmasking2 of a particular acyl group at an
appropriate time. In spite of several efforts, the methods
available for discriminative removal of same type of es-
ters at two different carbon centers (for example, primary
and secondary acetates) are very few and not general.2 In
continuation of our interest on the use of ytterbium triflate
in the protection/deprotection3 chemistry, herein we de-
scribe our findings on selective and differentiative
deacetylation of alcohols.

Table 1
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Rare earth triflates4 are increasingly utilized as mild and
selective reagents in several synthetic transformations.
Ytterbium triflate in MeOH was utilized for selective re-
moval of methoxy acetates over acetate,5 while hafnium
triflate6 was used for Fries migration of aryl acetates.

The study was first carried out on aromatic acetates (Table
1). In the present study, unlike hafnium triflate, alpha-
naphthyl  acetate  (entry 1) on reaction with 10 mol% of
ytterbium triflate in nitromethane at reflux for 5h, gave
deacetylated product (A) in 45% yield, while giving 29%
of hydroxy ketone (B). However, the same reaction at
room temperature for 64 h gave the desired product (A) in
70% yield with 9% of ketone (B). To evaluate the reaction
conditions for deacetylation vs Fries migration the reac-
tion was carried out in different solvents such as THF and
isopropyl alcohol (IPA) and the latter at reflux tempera-
ture was found to be the best condition to give exclusive
deacetylation (85%) with no trace of migration product.
Similarly in the case of entry 5, the reaction in ni-
tromethane gave both the ortho (60%) and para (3%) mi-
gration products with the recovery of starting material
(23%), while in IPA at reflux, phenol was the exclusive
product (96%). As seen in entry 8, deacetylation was

quantitative (95%) with no trace of trans esterification,
while in entry 10, deacetylation of phenolic acetate was
exclusive (96%) leaving acetamide untouched. Attempted
deacetylation of coumarin (entry 9), gave 33% of phenol
and 51% of migrated phenol, thus effecting the total
deprotection.

Having arrived at standard reaction conditions for the
deacetylation of aryl acetates, the study was extended to a
wide variety of aliphatic acetates (Table 2). Successful
deacetylation of primary acetates (entries 1 and 2; 95%),
terpenoid secondary acetate (entry 3; 95%) and steroidal
acetates (entries 4 and 5; 74% and 45%) was demonstrat-
ed as is seen from Table 2. Further study revealed rapid
cleavage of acetates over other esters such as dimethoxy
benzoate (entry 7), benzoate (entry 6), p-nitro benzoate
(entry 8) and pivaloate (entry 9), and highest selectivity
being observed for the pivaloate. Discriminative deacety-
lation of primary vs. secondary acetates (entries 10 and
11) gave satisfactory yields (68% and 69% respectively)
of alcohols, while entry 12 indicated a moderate (45%) se-
lectivity for the secondary deacetylation over the primary
benzoate. 

Table 2
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Thus,  the  present  study,  amply indicated the utility of
ytterbium triflate in IPA at reflux as an effective and high-
ly selective system for a) selectivity between deacetyla-
tion vs. Fries migration of aryl acetates, b) deacetylation
of a wide variety of acetates, c) differentiating primary ac-
etate over secondary acetate, benzoate and pivaloate; sec-
ondary acetate over primary benzoate and phenolic
acetate over acetamide. Thus the order of selectivity is:
primary acetate > secondary acetate and primary benzoate
> pivaloate. Thus the present method of deacetylation
with good selectivity would find use in organic synthesis.
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