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Abstract—An efficient and improved procedure for preparation of triflyl azide and application in catalytic diazotransfer reaction are
described. The amount of highly toxic reagents NaN3 and Tf2O, is significantly reduced comparing with the previous protocol.
� 2005 Elsevier Ltd. All rights reserved.
Azides play important roles in synthetic chemistry and
chemical biology. For example, they can be used as
protective groups for amines,1 photoaffinity labeling
reagents for biomolecules,2 precursors in the �click
chemistry� to form linkages for various conjugates or
to introduce heterocyclic structures,3 and bioorthogonal
chemical reporters or their reactive partners for tagging
in biological system.4 Preparation of azides from amines
via diazotransfer reaction with triflyl azide (TfN3) as a
diazo donor,5 has several advantages such as high yield,
complete retention of configuration, mild reaction con-
ditions, and good compatibility with most functional
groups. This method was improved by the Wong�s
group6 via the addition of metal catalyst and now has
been applied in numerous works.1,7,8 But the procedure
employed still has some drawbacks. Firstly, two highly
toxic reagents, NaN3 and Tf2O, have to be used with
large excess. Secondly, in the diazotransferring step,
three solvents, H2O/MeOH/CH2Cl2, are used. The ratio
of the solvents has to be balanced with particular cau-
tion, because it has a dramatic influence on the outcome
of the reaction. Thirdly, the procedure seems to be still
unpredictable and somewhat troublesome. In this
report, the problems mentioned above are well solved.

Triflyl azide is a key reagent for this transformation.
However, by searching the literatures, we found that
the procedure for the preparation of triflyl azide had
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hardly gained any substantial improvement since the
first application described by Shiner et al. over 30 years
ago.5,9 In the classical procedure, triflic anhydride was
added to the biphasic mixture of dichloromethane and
saturated NaN3 aqueous directly while vigorous stirring.
After extraction, a solution of triflyl azide in CH2Cl2
was then obtained. Obviously, there existed at least
two drawbacks in this procedure. In the presence of
water, triflic anhydride would be hydrolyzed inevitably.
For minimizing the hydrolysis, a large excess of re-
agents, usually 6 equiv of NaN3 and 3 equiv of Tf2O,
had to be employed. On the other hand, the resulting tri-
flyl azide is distributed in CH2Cl2, which is not a versa-
tile solvent for the subsequent diazotransfer reaction
because of the poor solubility to many substrates. For
the sake of a homogeneous phase, a complicated solvent
system has to be used. Wong et. al. have developed a
H2O/MeOH/CH2Cl2 (v/v/v = 3:10:3) solvent system,6b

but in our operations, cautious balance of the ratio is re-
quired especially when the solubility of substrates is not
good and the yields are still unpredictable.

We reasoned that if a more polar solvent such as aceto-
nitrile (CH3CN) or pyridine (Py) instead of dichloro-
methane was used in the absence of water, the
hydrolysis of Tf2O would be effectively avoided. In fact,
in our procedure, NaN3 was soluble enough in CH3CN
or Py to ensure almost complete conversion of Tf2O to
TfN3. In our practice, only 1.44 equiv of NaN3 and
1.20 equiv of Tf2O were needed for the diazotransfer
reaction of per amine group. The resulting reaction mix-
ture mainly contained TfN3 and two salts, namely
NaOTf and unreacted NaN3. These two salts had
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considerable solubility in CH3CN or Py but had no
influence on the subsequent transfer reaction. Except a
filtration if necessary, any other purification such as
extraction required in the previous literature procedure
was no longer needed.10 Instead, the TfN3-containing
solution was directly added to the amine reactants.
Because the amine substrates could easily dissolve in
the resulting TfN3 solution, the careful ratio balance
of the multiple solvents for a homogeneous phase was
thus avoided. The results of diazotransfer reaction on
some representative substrates were summarized in
Table 1.11

Simple amino sugars such as glucosamine and galactos-
amine underwent the reaction very smoothly to afford
the desired products in good isolated yields (entries 1
and 2). When this method was extended to polyamine
substrates (entries 5 and 6), good yields were also
gained. It should be noted that when neamine was trea-
ted under the same conditions with Py as the solvent,
90% total isolated yield was obtained after reexamina-
tion by peracetylation.12 The amino acid derivative
reacted effectively, providing the diazotransferred
product in excellent yield (entry 3). In the case of trypt-
amine containing both a primary aliphatic amino and a
secondary aromatic amino group, the use of CH3CN
gave better yield than the use of Py (entry 4).13
Table 1. Diazotransfer reaction of representative amines
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a Pyridine as solvent.
b Acetonitrile as solvent.
In summary, a simple, efficient, and reliable procedure
for preparation of triflyl azide and application in catal-
ytic diazotransfer reaction were reported, the operations
were more convenient. The disclosed procedure signifi-
cantly reduced the amount of the reagents and large
excessive usage of the highly toxic NaN3 and Tf2O
was avoided. The yield of diazotransfer reaction by
using our procedure was as good as that of the Wong�s
improved protocol. We anticipate that this improved
protocol will be of broad interest and of wide use.
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