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Boron trichloride as an efficient and selective agent for
deprotection of tert-butyl aryl sulfonamides
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Abstract—A fast, mild and selective method for deprotection of tert-butyl aryl sulfonamides utilizing BCl3 as deprotection reagent
has been developed. A variety of tert-butyl aryl sulfonamides used under these conditions gave the corresponding primary
sulfonamides in high yields. The method does not cleave methoxy groups and prevents incorporation of tert-butyl groups onto
electron-rich aromatic rings. © 2003 Elsevier Science Ltd. All rights reserved.

The sulfonamide and acylated sulfonamide groups are
both common carboxylic acid bioisosteres,1,2 and are
widely used in many bioactive compounds, e.g. AT1

antagonists,3 endothelin antagonists,4 and factor Xa
antagonists.5 In the synthetic routes to these drugs the
sulfonamide groups often need to be protected. The
most widely used sulfonamide protecting group is the
tert-butyl group3,5–10 and deprotection is generally exe-
cuted with a strong acid, e.g. HCl10,11 or more com-
monly TFA.3,5–9 Unfortunately, long reaction times are
often required for full conversion, i.e. from 6 to 18 h,
and occasionally reflux is necessary.12 When applying
these conditions in a medicinal chemistry context we
found that the deprotection had been achieved but that
this reaction was also associated with concomitant for-
mation of unacceptably high amounts of a tert-butyl-
ated side product, even in the presence of anisole as an
electrophile scavenger.

We therefore felt prompted to search for more selective
conditions. Recently, Chen et al. reported one example
of deprotection of a tert-butyl arylsulfonamide with
BBr3 (excess) and that this reagent also promoted
demethylation of a methoxy group.13 These findings
encouraged us to examine the less reactive BCl3 as a
potential reagent for selective and mild deprotection of
tert-butyl sulfonamides.

N-tert-Butylthiophene-2-sulfonamide 1, encompassing
a nucleophilic aromatic ring system, was used as a
model substrate. Compound 1 was dissolved in

dichloromethane and a large excess of BCl3 (5.5 equiv.)
was added to the stirred solution at ambient tempera-
ture. The starting material was consumed after only 0.5
h. In following experiments the amount of BCl3 was
systematically reduced and it was found that only 0.5
equiv. of BCl3 was required to obtain full conversion
after 0.5 h.14 After quenching the reaction with water
the remaining boron residue was removed by extraction
and the thiophene-2-sulfonamide 2 was isolated in 97%
yield (Scheme 1).

To examine the scope and limitation of the deprotec-
tion procedure a series of electron-rich and electron-
deficient tert-butyl aryl sulfonamides were selected for
evaluation. The preparative results are shown in Table
1. In most cases, the reaction delivered good yields
ranging from 74 to 97%. Notably, no demethylation of
the methoxy group was observed in the deprotection of
tert-butyl-4-methoxybenzenesulfonamide (Table 1,
entry 5), not even when 5.5 equiv. of BCl3 was
employed.

When tert-butyl aryl sulfonamides containing electron-
rich aromatic systems are subjected to TFA, undesired
tert-butylation is prone to occur.3,6,7 As a model of an
electron-rich aromatic compound 1.0 equiv. of thio-
phene was added in the deprotection reaction of N-tert-
butylthiophene-2-sulfonamide with TFA and 1.0 equiv.

Scheme 1.
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Table 1. Selective deprotection of tert-butyl sulfonamides with BCl3

anisole (Scheme 2). Thus, while a substantial amount of
tert-butylthiophene could be found (GC/MS) in the
reaction mixture when TFA/anisole was employed, the
same reaction with BCl3 delivered no tert-butylated
products. The favorable outcome with BCl3 was
demonstrated by conducting the deprotection in the
presence of 1.0 equiv. of thiophene (Scheme 3).

The synthetic protocol with BCl3 was applied in the
synthesis of a key intermediate of the ANG II agonist
L-162,31315 (Scheme 4). The primary sulfonamide 15
was isolated in 90% yield.

In summary, a fast, high-yield method for removal of
the tert-butyl protecting group from sulfonamides has

Scheme 4.

been developed. This method additionally prevents
incorporation of tert-butyl groups into electron rich
aromatic moieties and dose not cleave methoxy groups.

General procedure: BCl3 (1 M in CH2Cl2, 500 �L, 0.5
mmol) was added to a stirred solution of the N-tert-
butylsulfonamide (1.0 mmol) in CH2Cl2 (2 mL) at room
temperature under N2(g). The reaction mixture was
stirred for 30 min and then quenched with water (50
mL). The reaction mixture was extracted with ethyl
acetate and washed with water, brine, dried and evapo-
rated. The crude product was purified by column chro-
matography (hexane/acetone) to afford the desired
products.15–27

Scheme 2.

Scheme 3.
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