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Synthesis of a series of [1,2,3] triazolo [5,1-c] [1,4]benzoxazepine derivatives have been accomplished by
the intramolecular Cu(I)-catalyzed cycloaddition of azido-alkynes derived from salicylaldehyde. The bio-
logical profile of these heterocyclic structural scaffolds toward anti-bacterial as well as anti-fungal activ-
ity has also been illustrated.
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Scheme 1. Intramolecular 1,3-dipolar cycloaddition.
The synthesis of 1,2,3-triazoles by 1,3-dipolar cycloaddition of
azides with alkynes was discovered by Arthur Michael at the end
of the 19th century and significantly developed by Rolf Huisgen
in 1960s.1 In early 2002, Meldal and Sharpless research groups
independently reported the use of catalytic amount of Cu(I)-cata-
lyst in the regioselective cycloaddition of azide and alkynes.2 After
this discovery, in the past decade the Cu-catalyzed [3+2] cycload-
dition reaction between alkynes and azides has gained consider-
able attention as ‘click chemistry’, which has resulted in a variety
of applications in synthetic organic chemistry,3 material science,4

drug discovery,5 polymer chemistry6 and bio-conjugation,7 among
others.8 The 1,3-dipolar cycloaddition reaction has also been used
for the construction of various novel 1,2,3 triazolo heterocyclic
compounds.9 These cycloaddition reactions have been accom-
plished either in intermolecular or intramolecular version.10,11

The intramolecular click reaction provides fused triazoles, which
are endowed with a wide range of biological activities.4b,12 Hence,
in continuation to our ongoing research on ‘click chemistry’,13 we
were interested in exploring the cycloaddition reaction in an intra-
molecular fashion for the formation of triazolo-benzoxazepine
derivatives14 (Scheme 1).

Starting from salicylaldehyde, the desired azido-alkyne 1 was
prepared in three-steps as shown in Scheme 2. In the first case,
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salicylaldehyde (3) was alkylated with propargyl bromide in the
presence of K2CO3 in acetone under refluxing conditions to obtain
the O-propargylated aldehyde 4,15 in 92% yield. The reaction of 4
with phenyl magnesium bromide in dry diethyl ether at room
temperature provided the alcohol 5a in 89% yield. To install the
azide functionality, the alcohol 5a was treated with TMSN3 in the
presence of BF3Et2O (20 mol %) in CH2Cl2 at room temperature,
which provided the azido-alkyne 1a (98%). Having the azido-al-
kyne 1a in hand, the intramolecular Cu(I)-catalyzed cycloaddition
reaction was carried out for the synthesis of triazolo-[1,2,3]-ben-
zoxazepine derivative 2a.16 Thus, the azido-alkyne 1a was treated
with copper(I)-catalyst in ethanol under refluxing conditions to af-
ford the triazolo-[1,2,3]-benzoxazepine 2a in 84% yield via intra-
molecular 1,3-dipolar cycloaddition reaction. The structure of
compound 2a was determined by X-ray crystallographic studies17

(Fig. 1) and fully characterized by its spectral analysis.18

With this success in the preparation of a novel heterocyclic scaf-
fold, we were encouraged to prepare various substituted fused
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Scheme 2. Synthesis of [1,2,3] triazolo [5,1-c] [1,4] benzoxazepines.

Figure 1. X-ray crystal structure of 2a. Displacement ellipsoids are drawn at 30%
probability level and H atoms are shown as small spheres of arbitrary radii.
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Scheme 3. Synthesis of 2k from salicylaldehyde.
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triazolo-[1,2,3]-benzoxazepine derivatives. As summarized in a ta-
ble shown in Scheme 2, various azido-alkynes 1b–j have been pre-
pared from O-propargylated aldehyde 4 following a similar two-
step sequence used for 1a; (i) reaction of 4 with Grignard reagents
to alcohols 5b–j, (ii) conversion of alcohols 5b–j to the correspond-
ing azides 1b–j. All the prepared azido-alkynes 1b–j were sub-
jected to Cu(I)-catalyzed intramolecular 1,3-dipolar cycloaddition
reaction to afford the corresponding substituted triazolo-ben-
zoxazepine derivatives 2b–j in good yields. It is obvious that a wide
variety of aryl (1a–e), benzyl (1f), allyl (1g), alkyl (1h–i) and alky-
nyl (1j) substituted azido-alkynes successfully participated in the
intramolecular cycloaddition reaction.19

Finally, unsubstituted triazolo-benzoxazepine derivative 2k
was also prepared in a three-step sequence, where the aldehyde
4 was reduced (NaBH4/MeOH) to the primary alcohol 5k followed
by azide formation (TMSN3/BF3�Et2O) and 1,3-dipolar cycloaddition
under the optimized reaction conditions (Scheme 3).

Further, the biological profile of the above prepared fused
[1,2,3] triazolo [5,1- c] [1,4] benzoxazepines has been evaluated
for anti-bacterial and anti-fungal activities. All the derivatives
2a–k were tested using the microtiter broth dilution method for
in vitro antimicrobial studies20 and found that four compounds
2g–j were moderately active. However, one of the derivatives 2h
was found to be promising and showed the lowest MIC value of
93.75 lg/ml against both Gram-positive and Gram-negative bacte-
ria like Staphylococcus aureus, Escherichia coli, Klebsiella planticola
and also against Candida albicans, suggesting the broad spectrum
nature of the antimicrobial activity.

In conclusion, we have successfully employed an intramolecular
click chemistry of azido-alkynes to generate fused [1,2,3] triazolo
[5,1-c] [1,4] benzoxazepine derivatives. Additionally, the prelimin-
ary screening of the compounds obtained was carried out for anti-
microbial activity.
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