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Synthesis of Novel Benzo[6,7][1,4]oxazepino[4,5-a]quinazolinone Derivatives
via Transition-Metal-Free Intramolecular Hydroamination
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Abstract: Novel benzo[6,7][1,4]oxazepino[4,5-a]quinazolinone
derivatives were synthesized through an efficient 7-exo-dig hy-
droamination of 3-substituted-2-[2-(prop-2-yn-1-yloxy)phenyl]-
2,3-dihydroquinazolin-4(1H)-ones in the presence of potassium
tert-butoxide (KOz-Bu) in DMF at 130 °C.
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Intramolecular and intermolecular hydroamination reac-
tions constitute a versatile and atom economic synthetic
process for the direct formation of a C—N bond leading to
nitrogen-containing heterocycles.! Various structures
such as complex sulfonamide scaffolds,* indolizinones,’
indolo[1,2-c]quinazolines,® azomethine imines,” tetra-
hydroisoquinoline alkaloids,® N-heterocyclic carbenes,’
and pyrazoles!® have been successfully prepared by this
approach. The range of reports concerning hydroamina-
tion reactions!!'* confirm hydroamination as a strategy
for the preparation of N-heterocyclic compounds.

As a part of our ongoing studies on the synthesis of het-
erocycles and bioactive compounds,'> we focused on syn-
thetic applications of intramolecular hydroamination to
prepare a novel fused benzoxazepine-quinazolinone scaf-
fold.

The association of benzoxazepines with various biologi-
cal activities, such as anticonvulsant and hypnotic,'® anti-
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cancer,!” and antipsychotic'® activities is well documented
in the literature.

Furthermore, quinazolinone motifs are one of the most
important frameworks in natural products such as febri-
fugine and isofebrifugine' and a very significant family
of compounds displaying various biological properties in-
cluding antiulcer,?® anti-inflammatory,?' anticancer,?? hy-
polipidemic,? and anticonvulsant effects.* Despite the
fact that benzoxazepine and quinazolinone derivatives
have been frequently synthesized and evaluated for their
bioactivity, there is no report on the synthesis of fused
benzoxazepine-quinazolinone derivatives.

In order to obtain the title compounds we concentrated on
3-substituted-2-[2-(prop-2-yn-1-yloxy)phenyl]-2,3-dihy-
droquinazolin-4(1H)-one derivatives 1 (Scheme 1) as a
potential substrate for the intramolecular hydroamination.
In the event, in the presence of strong base, they readily
tolerated 7-exo-dig hydroamination followed by [1,3]-H
shift to afford new benzo[6,7][1,4]oxazepino[4,5-a]quin-
azolinone derivatives 2 (Scheme 1).

Recently, our research group has developed the use of isa-
toic anhydride (3, Scheme 2) as a versatile starting mate-
rial to obtain various heterocyclic compounds.!'3¢?
Herein, relying on this earlier work, we report the prepa-
ration of novel fused benzoxazepine-quinazolinones 2
starting from 3. Initially, various 2-aminobenzamide de-
rivatives 5 were prepared by the reaction of equimolar
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Scheme 1 Synthesis of benzo[6,7][1,4]oxazepino[4,5-a]quinazolinones 2
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Scheme 2 Synthesis of 3-substituted-2-[2-(prop-2-yn-1-yloxy)phenyl]-2,3-dihydroquinazolin-4(1H)-ones 1a—i. Reagents and conditions: (a)
H,O, r.t., 2-3 h; (b) 2-(prop-2-yn-1-yloxy)benzaldehyde derivatives, K,CO;, DMF, 80 °C, 10-12 h.

amounts of isatoic anhydride (3) and amines 4 in water at
room temperature for 2—3 hours.

Next, these were efficiently reacted with a range of
2-(prop-2-yn-1-yloxy)benzaldehyde derivatives 6 in the
presence of potassium carbonate (K,CO;) in DMF at
80 °C to give 3-substituted 2-[2-(prop-2-yn-1-yloxy)phe-
nyl]-2,3-dihydroquinazolin-4(1H)-ones la—i in good
yields (60-75%).

In the next step, we investigated the subsequent intramo-
lecular cyclization reaction of starting material 1 to form
benzo[6,7][1,4]oxazepino[4,5-a]quinazolinones 2. For
our initial optimization studies, we selected 3-(2-chloro-
benzyl)-2-[2-(prop-2-yn-1-yloxy)phenyl]-2,3-dihydro-
quinazolin-4(1H)-one (1f) as a substrate and examined
various conditions for the best performance of hydroami-
nation reaction.

A scrutiny of publications devoted to hydroamination re-
actions revealed that they usually need to be catalyzed by
various metals.> Therefore, developing an efficient and
easy procedure in the absence of complex and expensive
catalysts would be worthwhile. Recently, Trofimov et
al.?® introduced base/DMSO systems for a-vinylation of
aromatic, aliphatic, and cycloaliphatic ketones with aryl-
acetylenes. Influenced by their results, we investigated
similar systems for the hydroamination reaction in
Scheme 1. Preliminary base and solvent screening was
performed and some results are shown in Table 1. From
these studies we concluded that utilizing KO#-Bu in DMF
led to the formation of the corresponding product 2f in the
best yield.

We also screened for the optimal amount of KO#Bu and
temperature. We were pleased to observe that when the
model reaction was conducted in the presence of two
equivalents of KOz-Bu in DMF at 130 °C, 2f could be iso-
lated in a promising yield (80%, Table 1, entry 5). Chang-
ing the amount of base to threefold did not result in better
yield (Table 1, entry 6).

The structure of 8-(2-chlorobenzyl)-1-methyl-7b,8-di-
hydro-9H-benzo[6,7][1,4]oxazepino[4,5-a]quinazolin-9-
one (2f) was clearly confirmed by mass spectrometry, IR
and NMR spectroscopy. In the IR spectrum of 2f, three
absorption bands at 3053, 2929, and 2850 cm™', one sharp
absorption band at 1665 cm™!, and one sharp absorption
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band at 1652 cm™ were observed which could be related
to aromatic and aliphatic C—H, C=0, and C=C stretching
frequencies. The MS peak (m/z = 404/402) associated
with the molecular ion was in accordance with the calcu-
lated mass for C,,H,,CIN,O,. The '"H NMR spectrum of
2f consisted of two series of signals at high field. A singlet
at 5 =1.98 ppm and two doublets at 5 =4.20 and 5.39 ppm
(J/ = 16.0 Hz) relating to protons of the CH; and NCH,
groups, respectively. Two singlets at 6 = 6.00 and 6.68
ppm correspond to two CH groups and 12 aromatic pro-

Table1 Investigation of Various Conditions for the Hydroamination
of 1f to Obtain the Corresponding Product 2f

1f

Entry Solvent Base (equiv) Temp (°C)  Yield (%)*

1 DMF KO#-Bu (1) 60 55
2 DMF KO#-Bu (2) 80 58
3 DMF KOt-Bu (2) 100 60
4 DMF KOz-Bu (1) 130 65
5 DMF KO#-Bu (2) 130 80
6 DMF KO#-Bu (3) 130 80
7 DMF KOH (2) 100 20
8 DMF NaOH (2) 100 20
9 DMSO KO#-Bu (2) 60 35
10 DMSO KO#-Bu (2) 130 40
11 DMSO KOH (2) 100 20
12 DMSO NaOH (2) 130 20
2 Isolated yields.
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tons which appeared between 6 = 6.78 and 7.81 ppm. As
expected, the *C spectrum showed 24 distinct resonanc-
es.

With these results in hand, we prepared various ben-
70[6,7][1,4]oxazepino[4,5-a]quinazolinone  derivatives
2a-i (Table 2).27 Substrates 1 possessing both electron-
rich as well as electron-poor substituents on aromatic
rings underwent 7-exo-dig hydroamination followed by
[1,3]-H shift to give the desired products 2.

Table 2 Synthesis of Benzo[6,7][1,4]oxazepino[4,5-a]quinazoli-
nones 2%’

0
R1
KOtBu, DMF | R Nig R2
)I;/ 130°C, 34 h 2 N
/K,
2

Entry R! R? R3 Product Yield (%)?
1 Bu H H 2a 68
2 Bu H OMe 2b 70
3 Bn H H 2c 80
4 4-FC,H,CH, H H 2d 74
5 4-FC,H,CH, Br H 2e 85
6 2-CIC{H,CH, H H 2f 80
7 4-MeCH,CH, H H 28 82
8 Ph Br H 2h 71
9 e _@ H OMe  2i 70
# Isolated yields.

The structures of all products 2a—i were elucidated from
their spectroscopic analyses as described herein for 2f.

In summary, a convenient and applicable protocol for the
intramolecular hydroamination reaction of 3-substituted
2-[2-(prop-2-yn-1-yloxy)phenyl]-2,3-dihydroquinazolin-
4(1H)-ones has been developed in the absence of transi-
tion-metal catalysts.

The corresponding benzo[6,7][1,4]oxazepino[4,5-a]quin-
azolinone derivatives were readily obtained using two
equivalents of KO#Bu in DMF at 130 °C in good yields.
We believe that this method could be applicable in the
drug discovery area.
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Synthesis of Benzo[6,7][1,4]oxazepino[4,5-
alquinazolinone Derivatives 2 — General Procedure

A mixture of 3-substituted 2-[2-(prop-2-yn-1-
yloxy)phenyl]-2,3-dihydroquinazolin-4(1H)-one 1 (1
mmol) and KO#-Bu (2 mmol) in DMF (5 mL) was stirred at
130 °C for 3—4 h. Upon completion of reaction, checked by
TLC, the reaction mixture was poured into cold H,O, the
precipitate was filtered off, and the residue was purified
using plate chromatography eluting with PE-EtOAc (4:1).
8-Butyl-1-methyl-7b,8-dihydro-9H-benzo[6,7][1,4]-
oxazepino[4,5-a]quinazolin-9-one (22a)

Synlett 2014, 25, 385-388

Yield 0.23 g (68%); yellow oil. IR (KBr): 3060, 2957, 2850,
1659 (C=0), 1614, 1482 cm™'. '"H NMR (400 MHz, DMSO-
dg): =10.87 (t,J=17.2 Hz, 3 H, NCH,CH,CH,CH,), 1.27-
1.33 (m, 2 H, NCH,CH,CH,CH3;), 1.54-1.63 (m, 2 H,
NCH,CH,CH,CHy;), 2.02 (s, 3 H, CH3), 2.84-2.91 (m, 1 H,
NCH,,CH,CH,CHy;), 4.04 (m, 1 H, NCH,,CH,CH,CH,),
5.76 (s, 1 H, CH, H,), 6.67 (s, 1 H, CH), 6.72 (d, /= 7.6 Hz,
1 H,H3), 6.82(t,J=7.6Hz, 1 H, H,)), 6.88 (d, /=7.0 Hz,
1 H,Hy), 6.99 (t,J=7.0Hz, 1 H, H¢), 7.05 (d, /=7.0 Hz, 1
H, H,), 7.24 (dt,J=7.0, 1.2 Hz, 1 H, Hy), 7.29 (dt, J= 7.6,
1.2 Hz, 1 H, Hy,), 7.77 (dd, J= 7.6, 1.2 Hz, 1 H, H,,). 13C
NMR (100 MHz, DMSO-dy): 6 = 14.1, 20.0, 20.3, 30.3,
45.3,70.6,107.1, 113.7, 115.9, 119.4, 121.2, 123.9, 124.9,
128.3,130.5,131.2,134.1, 143.5, 143.7, 155.1, 162.0. Anal.
Calcd for C, H,,N,0,: C, 75.42; H, 6.63; N, 8.38. Found: C,
75.28; H, 6.78; N, 8.19.

Data for compounds 2b—i are given in the Supporting
Information.
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