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Multicompo nent reactions (MCRs) are processes in which at 
least three different simple substrates react in one-pot to give 
the target materials.1 These reactions , which have gained signifi-
cant attention during the past years, do not occur through a
single-step procedure, but rather via several sequential steps 
involving cascades or domino reactions.2 Simplicity, greater 
efficiency, and atom economy with generation of molecula r com- 
plexity and diversity in one-pot transformation s are some advanta- 
ges of these reactions.3

Benzo-fused seven-mem bered heterocycles containing two het- 
eroatoms at positions 1 and 4 are used in medicinal chemistry due 
to their wide spectrum of biological activities.4 Examples include 
1,4-benzodiox epine, 1,4-benzodithi epine, 1,4-benz oxazepine,
1,4-benzoxa thiepine, 1,4-benz othiazepine, and 1,4-benzodiaze -
pine.5 Benzodiazepi nes and benzoxazep ines are known as 
non-peptide vasopressin V2 receptor agonists.5 Benzoxazepine
derivatives form an important class of compounds with various 
biological activities.6 Among compound s containing this fragment 
are psychotropic and neurotropic agents,7 a non-nucleosi de HIV-1 
reverse transcriptas e inhibitor,8 calcium antagoni sts,9 antidepres-
sants,10 and analgesics.11

Herein, we report a one-pot, three-comp onent synthesis of 
1,4-benzoxa zepine derivatives via the multicompone nt reaction 
of commerciall y available 2-aminophe nol, dimedone, and various 
aromatic aldehydes. To our delight, the reaction of preheated 
2-aminophe nol and dimedone in DCE with benzaldehyd e
ll rights reserved.
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proceede d smoothly to completion within 24 h in the presence of 
trifluoroacetic acid (TFA) (20 mol %), affording the tricyclic 1,4- 
benzoxaz epine 2a in 68% yield (Scheme 1).12 The analytical and 
spectroscopi c data of 2a were in agreement with the proposed 
structure .13 For example, the 1H NMR spectrum of 2a containe d
characteri stic singlets at d 1.06, 1.09, 2.65, 6.53, and 9.21 due to 
the two methyl groups, CH 2CO, CHPh, and NH protons, respec- 
tively, together with an AB quartet at d 2.18 for the CH 2C@C group.
The 13C NMR spectrum of 2a exhibited 21 distinct signals including 
one at d 192.6 due to the C@O group.

We next examined the substrate scope by reacting 2-aminophe- 
nol and dimedone with different aldehydes in DCE (Scheme 2). As 
indicated in Table 1, reactions of various aldehydes 1a–l afforded
the corresponding 1,4-benzoxazep ine derivatives 2a–l. Gratify- 
ingly, aldehydes with electron-donati ng or electron-wi thdrawing 
groups underwent this multicompone nt sequence (Table 1).14
1a

Scheme 1. Synthesis of 1,4-benzoxazepine 2a.
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Scheme 2. Synthesis of 1,4-benzoxazepine derivatives 2a–l.

Table 1
Isolated yields of 1,4-benzoxa zepines 2a–l
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Figure 1. X-ray crystal structure of compound 2a.
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Scheme 3. Suggested mechanism for the formation of 2a.
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Unambiguous evidence for the structure of 2a was obtained by 
single-crystal X-ray-diffraction analysis (Fig. 1).15

Mechanistical ly, the reaction presumably proceeds via the ini- 
tial formation of the enamine I, produced from condensation of 
2-aminophe nol with dimedone. Subseque nt trapping with alde- 
hyde 1a via either the intermediate imine II16 or oxonium ion 
III,17 and intramolecu lar cyclization finally afford 2a (Scheme 3).

Inspection of the results revealed that whereas an unsubstitut- 
ed aldehyde afforded 2a in moderate yield (entry 1 Table 1), those 
bearing electron-wi thdrawing groups produced the correspondi ng 
products in higher yields (entries 2, 3, 5, 7, and 10, Table 1). On the 
other hand, lower yields of 1,4-benzoxazep ines were obtained by 
introducing electron-donati ng groups on the aromatic aldehyde 
(entries 4, 6, and 8, Table 1). This behavior supports the suggested 
mechanism since the introduct ion of an electron-wi thdrawing 
group on the phenyl ring accelerates the rate of formation or con- 
sumption of either intermediates II or III.

In conclusio n, a range of 1,4-benz oxazepines 2a–l has been syn- 
thesized in moderate to high yields via the one-pot, three-com po- 
nent reaction of 2-aminophe nol, dimedone, and aldehydes 1a–l.
These new compounds broaden the scope of MCRs and may be of 
potential interest in drug discovery .
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