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Di-t-butylimidodicarbonates can be chemoselectively and efficiently deprotected to the corresponding
mono-BOC-protected amines in high yields using a catalytic amount of bismuth(III) bromide in acetoni-
trile at room temperature. This method is mild and compatible with the presence of a wide range of func-
tional and other protecting groups in the substrates, such as TBDMS, MOM and mono-BOC or Cbz-
protected amines, etc. The method has advantages of ease of operation and use of nontoxic and inexpen-
sive catalyst.

� 2009 Elsevier Ltd. All rights reserved.
N(Boc)2 NHBoc
The strategy to protection and deprotection of a functional
group plays an important role in multi-step synthesis of many
complex natural products and pharmaceutical intermediates.
Among various amine-protecting groups, the t-butoxycarbonyl
group is one of the most widely used amine-protecting groups dur-
ing the synthesis of amino acids, peptides, and other biologically
interesting molecules, due to its chemical stability over a pH range
and its ease of removal under specific conditions.1 Di-t-butylimid-
odicarbonates are very useful as phthalimide substitutes in Mits-
unobu2 and Gabriel-type processes3 in the synthesis of several
bioactive molecules and are found to be essential to the success
of the reaction.4 Typical conditions for acid-catalyzed removal of
the t-BOC include conc. HCl5a or HBr,5b trifluoroacetic acid/DCM,5c

Mg(ClO4)2,5d,4f indium, or zinc/refluxing methanol.5e However,
many of these reaction conditions involve strong acids, corrosive
reagents, or elevated temperatures which are difficult to handle
especially on a large scale.

Recently, considerable effort has been focused on developing
mild, selective methods for the removal of BOC group from di-t-
butylimidodicarbonate. Several methods have been reported for
cleaving BOC group from di-t-butylimidodicarbonate under nearly
neutral conditions, wherein mild Lewis acids are often adopted in-
stead of strong acids. For example, CeCl3�7H2O–NaI in acetonitrile
and Montmorillonite K-10 in CH2Cl2 can deprotect BOC group from
di-t-butylimidodicarbonate efficiently.6 Bismuth(III) reagents are
specially attractive since they have suitable acidity, and are non-
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toxic, easy to handle, and are inexpensive, thereby making the pro-
cess economically viable and environmentally benign.7

We report herein that bismuth(III) bromide in acetonitrile is a
highly efficient catalytic system and practical method for selective
deprotection of a N-Boc group in N-Boc-N-acyl-protected amines
and a-amino acids, and leaves simple BOC-protected amines with-
out any detectable racemization.8 Since very few mild methods ex-
ist for the selective deprotection of BOC group from di-t-
butylimidodicarbonate, we examined the use of this system on a
variety of other functionalities. We found that the method was
highly efficient and easy to apply. Furthermore, chemoselective
deprotection of BOC group was achieved in the presence of other
functional protecting groups, such as TBMDS, MOM, and mono-
BOC and Cbz. The reaction proceeded very smoothly in acetonitrile
with a catalytic amount of bismuth(III) bromide at room tempera-
ture (Scheme 1).9

As shown in Table 1, deprotection of the BOC group from di-t-
butylimidodicarbonate was achieved in excellent yields, leaving
simple BOC-protected amines unaffected (entries a–j) and afford-
ing the corresponding N-Boc amino derivatives. The procedure
was found to be highly general. When another carbamoyl-based
protecting group, such as Cbz, was used, the cleavage of the Boc
group was accomplished cleanly and selectively, yielding the cor-
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Table 1
Selective removal of BOC from BOC-protected amides using BiBr3 in MeCN

Entrya Substrate (1) Time (h) Conditionsb Product (2) Yieldc (%)
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Table 1 (continued)

Entrya Substrate (1) Time (h) Conditionsb Product (2) Yieldc (%)

m BocS OMe
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a All substrates and products were fully characterized by spectroscopic methods.
b (A) CH3CN, room temperature; (B) CH3CN, 65 �C.
c Isolated yields.
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responding N-Cbz amino derivative (entry q). TBDMS (entry k) and
MOM (entry l) groups, which are highly acid sensitive groups, were
also stable under this reaction conditions. However, the Boc group
of Cys (entry m) was simultaneously cleaved using this protocol.
When a hydroxyl group is present in the substrate, the reactions
need to proceed with longer time and higher temperature (entries
n–p), which was reasoned that this behavior is presumably related
to the chelate complex of hydroxyl with bismuth(III) ion. In addi-
tion, the cleavage of the mono Boc group from N,N-di-Boc-pro-
tected benzylamine and aromatic amine was achieved with high
selectivity and good yield (entries r and s). The reaction rate de-
creased when the preferred solvent (MeCN) was replaced with
CH2Cl2. Significant quantities of unreacted starting materials were
indicated by TLC monitoring. It is noteworthy that the reaction
could be accelerated by a catalytic amount of H2O, and could be re-
duced to 1 h or shorter. However, under these conditions the reac-
tion system is weakly acidic. It should be emphasized that in most
cases virtually pure samples were obtained after simple filtration
and removal of solvents.

In summary, we have demonstrated that the use of catalytic
(10 mol %) amount of bismuth(III) bromide in acetonitrile at room
temperature provides a mild and effective protocol for selective
cleavage of a Boc group in N-Boc-N-acyl-diprotected amines in
high yield. This reagent system operates under neutral conditions
thereby leaving acid- and base-labile protecting groups intact.
Advantages of this method include the simplicity of the procedure
and the use of inexpensive, nontoxic catalyst.
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