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Abstract : Efficient synthesis of a library of novel benzopyrido[1,4]oxazepinones was 

accomplished by Cs2CO3-mediated one-pot coupling of N-substituted-o-chloronicotinamides and 

o-halogenated phenols under cuprous oxide catalysis in DMF at 120
o
C through O-

heteroarylation-Smiles rearrangement-cyclization cascade (16 examples). The C-N bond 

construction process is biased in favour of Smiles rearrangement allowing regioselective 

generation of these tricyclic molecular architectures essentially free from Goldberg-N-arylation 

products in good to excellent yields.  

Keywords : Benzopyrido[1,4]oxazepinones, N-substituted-o-chloronicotinamide, o-halogenated 

phenols, O-heteroarylation-Smiles rearrangement-annulation cascade, cuprous oxide catalyst. 

Introduction 

Benzo- and heteroaryl-fused [1,4]oxazepinones exhibit broad and diverse range of biological 

properties. Dibenzoxazepinones, particularly those with a pendant N-substituent, are endowed 

with HIV-1 RT inhibition
1
, anti-cancer,

2
 anti-tumor

3 
and anti-inflammatory

4
 activities. Several 

CNS-active compounds showing anti-depressant,
5
 anti-psychotic activities

6
 and β-secretase 

inhibitors
7
 feature this privileged heterocyclic motif. Installation of heterocyclic substructures at 

this scaffold profoundly modulate its biological space. The heteroaryl-annulated oxazepinones 

showed anticonvulsant,
8
 antimicrobial,

9
 anti-ischemic

10
 and integrin antagonism activities.

11
 The 

promising biological profile attracted considerable synthetic interest in [1,4]oxazepinones and 

several initiatives are reported to generate collections of these compounds for biological 

screening. Dibenzoxazepinones were accessed from substituted ortho-bromophenols and 

secondary benzamides under ligand-assisted copper catalysis.
12 

In
 

another
 

approach 

functionalised N-benzylsalicylamides and 1,2-difluoronitrobenzene were utilized as reaction 
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partners under K2CO3-mediated transition metal free one-pot process to synthesize these 

compounds.
13  

These methods basically rely on domino C-O and regioselective C-N bond 

formations via Smiles rearrangement. A good number of biologically relevant heterocycles
14

 

have been synthesized using Smiles rearrangement in a key step. In continuation of our interest 

in the construction of structurally and functionally diversified targets with a privileged 

heterocyclic core,
15

 we embarked on synthesis of [1,4]oxazepinones that share pyridine and 

benzene/naphthalene substructures, the former being connected to the  carbonyl flank to its 

secondary amide core. Deconstruction of a conceived target 3a reveals N-benzylated-o-

chloronicotinamide (1a) and 1-bromo-2-naphthol (2a) as building blocks assuming Smiles 

rearrangement-based exchange of relationship of OH and Br of 2a onto 3a (Scheme1).  

 

2a'

N Cl

N
H

O Br

OH

N
O

N
O

1a 2a3a

Scheme 1 Deconstruction of target structure 3a

/

OH

Br

 

1a is readily accessible from 2-chloronicotinic acid which served as a versatile intermediate for 

synthesis of a number of agrochemicals and pharmaceuticals including the anti-HIV drug 

nevarapine.
16 

Notwithstanding the reluctance of aryl chlorides towards Ullmann etherification,
17

 

the labile nature of chlorine in 2-chloropyridine is expected to favour nucleophilic displacement 

process. However, subsequent N-arylation of 4a can deliver two regioisomeric products 3aʹ and 

3a depending on direct Goldberg reaction
18

 or Smiles rearrangement
19

-based coupling. The 

successful entry to 3a hinges on finding out suitable reaction conditions that preclude Goldberg 

reaction and biased in favour of Smiles rearrangement. The proposed reaction pathway leading to 

3a is depicted in Scheme 2. Both O- and N-arylations are feasible under base-mediated copper-

catalysis and, therefore, can be integrated in a one-pot synthetic operation. Copper-catalyzed 

methods are cost effective than its Pd-, Ni-variants and several methods are available that utilize 

copper sources at low catalyst levels under mild conditions, with and without ligands,
 20,21

 as also 

in bimetallic form (Fe-Cu).
21

  Herein, we disclose our results of Cs2CO3-mediated ligand-free 
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copper-catalyzed synthesis of benzo[b]pyrido[3,2-f][1,4]oxazepinones using N-substituted-2-

chloronicotinamides and o-halogenated naphthols/phenols as coupling partners.
 

N Cl

N
H

O Br

OH

N O

N

O

Scheme 2 Plausible reaction route to benzopyrido[1,4]oxazepinone 3a

1a 2a

3a

N

N
H

O

O
Br

N O

N

O

Cu cat., base,

C-O coupling

Smiles rearrangement, Goldberg coupling

3a'
4a

cyclization

 

Results and discussion 

First, 2-chloronicotinic acid was converted to its acid chloride by oxalyl chloride in DMF-

CH2Cl2 followed by treatment with benzylamine in the presence of triethylamine to give N-

benzyl-2-chloronicotinamide (1a). For preliminary survey, an assembly of 1a and 1-bromo-2-

naphthol (2a) was submitted to a set of basic reaction conditions. Cs2CO3 was the base of choice 

in view of its proven competence for promoting both C-O and C-N cross coupling reactions
17c,22

 

The mild base is compatible with DMF primarily due to its appreciable solubility and this 

combination is reported to effectively mediate several Smiles rearrangement-based entry to 

heterocycles.
14d,e,h 

The results of these exploratory experiments are presented in Table 1. Initially, 

a mixture of 1a and 2a in 1:1.1 molar ratio was heated with Cs2CO3 (2 mol equiv) in DMF at 120 

o
C without any catalyst resulting in isolation of the tricyclic product 3a in 40% exclusive yield 

(entry 1, Table 1). Addition of 5 mol% of CuI to the above reaction mixture substantially 

improved the reaction performance and a decent 77% yield in shorter reaction time (3 h) was 

accomplished revealing the implication of Cu(I) catalyst (entry 2). A few other copper sources 

such as CuBr, Cu(OAc)2, Cu(OTf)2 and Cu2O were screened at identical catalyst level (5 mol%) 

(entries 3-6). Copper triflate was least effective and cuprous oxide surpassed all delivering 85% 

yield (entry 6).  Optimization of catalyst concentration revealed that lowering it to 2 mol% 
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resulted in erosion of yield to 62% (entry 7). On the other hand, its increment to 10 mol% as also 

the use of an excess of base (4 mol equiv) did not improve the yield (entries 8, 9). Encouraged by 

the reported promotion of N-arylation by nitrogen and oxygen ligands such as diamines and β-

diketones,
18b

 we explored the effect of ligand additives on the reaction outcome. Performing the 

reaction in the presence of 10 mol% of dibenzoylmethane (dbm) or acetylacetone did not 

significantly affect the reaction outcome (entries 10, 11). Plausibly, in-built ligating ability of 

pyridine moiety accounts for the insensitivity of the protocol towards additional ligands. A few 

other bases (K2CO3, K3PO4 and DBU) were also screened; K2CO3 and DBU gave poor results 

whereas K3PO4 proved more effective affording 3a in 76% yield (entries 12-14). Replacing DMF 

with acetonitrile provided 32% sole yield of 4a in a sluggish reaction (8 h; entry 15). The 

reaction in toluene was similarly interrupted in the O-heteroarylation stage. But remarkably 90% 

yield of 4a was scored in a rapid and efficient reaction (entry 16). 
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Table 1: Optimization experiments f or coupling of 1a and 2a

Cat.

Base

Entry Catalyst Additive Base Solvent Timea Yieldb (%)

(mol%) (mol%) (h) 3a 4a

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

-

CuI (5)

CuBr (5)

Cu(OAc)2 (5)

Cu(OTf )2 (5)

Cu2O (5)

Cu2O (2)

Cu2O (10)

Cu2O (5)

Cu2O (5)

Cu2O (5)

Cu2O (5)

Cu2O (5)

Cu2O (5)

Cu2O (5)

Cu2O (5)

-

-

-

-

-

-

-

-

-

dbm (10)

acetylacetone (10)

-

-

-

-

-

Cs2CO3

Cs2CO3

Cs2CO3

Cs2CO3

Cs2CO3

Cs2CO3

Cs2CO3

Cs2CO3

Cs2CO3
c

Cs2CO3

Cs2CO3

K2CO3

K3PO4

DBU

Cs2CO3

Cs2CO3

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

MeCNd

PhMed

5

3

3

5

5

3

3

3

3

3

3

5

3

3

8

3

40

77

72

57

55

85

62

83

84

81

75

45

76

20

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

10

32

90

1a 2a 3a 4a

aReactions were perf ormed on 1 milimolar scale; reaction conditions: 1a and 2a (1: 1.1 ratio), base (2 equiv.),

copper catalyst, solvent (3 mL), 120 oC.
bRef ers to isolated yield af ter chromatographic purif ication.
c4 mol equiv. of Cs2CO3 was used.
dReactions were performed under ref luxing condition.  
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                                                  To assess the scope and generality of the protocol, an assortment 

of N-substituted-2-chloronicotinamides (1a-1d) were reacted with ortho-halogenated phenols 

under optimized reaction conditions [5 mol% Cu2O, Cs2CO3 (2 mol equiv), DMF at 120 
o
C] to 

build a library of this novel class of compounds. These results are exhibited in Table 2. The o-

bromophenol (2b) reacted much slowly compared to its naphthol counterpart (2a); however, the 

regioselectivity of N-arylation could not be ascertained in this case in absence of any ring 

substituent. 
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N O
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O

N O

N

O

Cl
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N

O

Table 2: Reactions of N -substituted-2-chloronicotinamide and o-halogenated phenols under
copper-catalyzed basic conditions

Entry Secondary o-Halogenated phenol Producta Time Yieldb

amide (h) (%)

N Cl

N
H

O

OH

Br

OH

Br

OH

Br

OH

Br

OH

Cl

Me

OMe

MeBr

N O

N

O

Me

N O

N

O

OMe

1

2

3

4

5

6

3

6

3

5

6

6

85

72

90

78

65

35

1a

2b

2c

2d

2e

2f

1a

1a

1a

1a

1a

3b

3c

3d

3e

3f

OH

Br

N O

N

O

3a2a

Me
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Table 2: Reactions of N -substituted-2-chloronicotinamide and o-halogenated phenols under
copper-catalyzed basic conditions

Entry Secondary o-Halogenated phenol Producta Time Yieldb

amide (h) (%)

N O

N

Et
O

Cl

OH

Br

Cl

7

8

9

10

11

12

N Cl

N
H

O

N Cl

N
H

O

Et

N Cl

N
H

O

Me

N Br

OH

Br

OH

Br

OH

Br

OH

N O

N

O

N O

N

EtO

N O

N

Me
O

N O

N

N

O

3

3

3

3

3

3

93

90

78

85

80

82

1a

3h

3i

3j

3k

3l

1b 2g

1b

2a

1c

1c

2c

2a

1d
2a

N

OH

Br

N O

N

N

O

2g

3g
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a The products were characterized by their spectral f eatures (FTIR, 1H- and 13C-NMR, MS) and XRD analysis.
b Ref ers to isolated yields af ter column chromatographic purification.

Table 2: Reactions of N -substituted-2-chloronicotinamide and o-halogenated phenols under copper
-catalyzed basic conditions

Entry Secondary o-Halogenated phenol Producta Time Yieldb

amide (h) (%)

N O

N

O

Cl

OH

I

Cl

13

14

15

16 N NO2

OH

1a

3c2i

1a

N O

N

N

O

3g
2k

1a

OH

I

Me

N O

N

O

Me

2j
3d

3

2

3

10

88

90

82

77

I

OH

N O

N

O

2h

3a

1a

 

The presence of an additional electron-withdrawing p-chloro substituent in the bromophenol 

component 2c helped rate enhancement and attainment of relatively high yields (entries 3, 10, 

Table 2). In contrast, the presence of p-Me/–OMe groups afforded lower yields and required 

longer exposures (entries 4, 5). In case of sterically congested 2-bromo-6-methylphenol (2f), the 

yield plummeted to 35% in a sluggish reaction (6 h) which might be attributed to steric 

impediment to the nucleophilic attack of the phenoxide ion during etherification (entry 6). 2-

Bromo-3-hydroxypyridine (2g) was also well-tolerated and proved to be an efficient phenol 

partner (entries 7, 8). Expectedly, the activating effect of electron-withdrawing pyridine moiety 
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facilitates the Smiles rearrangement. 1-Iodo-2-naphthol (2h) and o-iodophenols (2i, 2j), to our 

surprise, responded well providing excellent yields of corresponding target structures, despite the 

poor activation level of iodine towards Smiles rearrangement event (entries 13-15). Conversely, 

2-nitro-3-hydroxypyridine (2k) was found to be a rather reluctant partner (entry 16).         

                        The 
1
H-NMR spectra of the tricyclic products allowed assignment of their 

structures as 3a-3l. A representative product 3l, for example, exhibited discrete signals in the 

aromatic range for nine protons of which pyridine ring protons appeared at characteristic 

positions
23

 at δ 8.40 (dd, J= 4.8, 1.6 Hz, 1H, H-6), δ 8.30 (dd, J= 7.2, 1.6 Hz, 1H, H-4) and δ 

7.22 (dd, J= 7.2, 4.8 Hz, 1H, H-5) respectively. The most downfield one-proton doublet signal at 

δ 8.75 (d, J= 8.4 Hz) was assigned to H-8ʹ of the naphthalene ring that is peri to the ether oxygen 

bridge. Of the other two peri-proton signals that appeared relatively upfield from the rest viz,
  
δ 

7.36 (d, J= 8.8 Hz, 1H, H-3
' 
), δ 7.51 (t, J= 7.6 Hz, H-6')  and δ 7.65 (t, J= 7.6 Hz, H-7

'
), the one 

due to H-4' corresponded to δ 7.69 (d, J= 8.8 Hz, 1H) and was shifted upfield from H-5
'
 signal at 

δ 7.80 (1H, d, J= 8 Hz) due to the presence of electron-releasing ether oxygen at its para 

position. Notably, the regioisomeric Goldberg N-arylation product 3l' lacks analogous peri-

proton in para relationship to oxygen. This discrimination of the three peri-proton signals in 

term of chemical shift was observed to a general feature in 
1
H-NMR spectra of all products 

embodying a naphthalene moiety. The 
13

C-NMR spectra and HRMS data were also supportive of 

their assigned structures. 

Scheme 3 Structures of regioisomeric products 3l and
3l' f ormed via Smiles rearrangement and Goldberg N-
arylation respectively

3l

N O

N

Me
O

3l'

N O

N

Me
O

4

5

6

3'

4'

5'

6'7'

8'

 

The structure of two representative products 3c and 3i were unambiguously confirmed by their 

single crystal XRD studies. The corresponding ORTEP diagrams are depicted below (Figure 1). 

Page 10 of 20RSC Advances



11 

 

 

N O

N

O

Cl
3c

 

                                                     3c 

    

N O

N

O

3i

 

                                                         3i 

Figure 1 ORTEP diagrams of 3c and 3i, respectively. Ellipsoids are drawn at the 50% 

probability level.  

           To gain an insight into the mechanistic scenario of the reactions, N-benzyl-2-(1-

bromonaphthalen-2-yloxy)nicotinamide (4a) was separately prepared by treatment of a mixture 

of N-benzyl-2-chloronicotinamide (1a) and 1-bromo-2-naphthol (2a) in the presence of 5 mol% 

of Cu2O and Cs2CO3 (2 mol equiv) in toluene at reflux (entry 16, Table 1). It was then exposed 

to Cs2CO3 in DMF without copper catalyst at 120 
o
C to afford 3a in 86% yield in 2.5 h (Scheme 

4).  

N O

N

O

N O

N
H

O

Br

3a4a

Cs2CO3 (2equiv.),

(90%)

Scheme 4 Control experiment f or the N -arylation step

DMF, 120 oC, 2.5 h

 

This result is consistent with intermediacy of 4a on route to the target compound 3a and also 

demonstrated that N-arylation event did not necessarily require support of copper catalysis.  
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Cesium carbonate plays crucial facilitatory role in both heteroarylation and Smiles 

rearrangement. The greater solubility of the cesium phenoxide or phenolate-copper complex 

compared to its potassium/sodium counterpart in organic solvents
24

 is particularly important for 

etherification process. The unactivated aryl chlorides are poor reaction partners of phenols as the 

cleavage of C-Cl bond in rate determining step of Ullmann process
17a

 is not very facile. But this 

cleavage is greatly facilitated in 2-chloropyridine because electron-deficient nature of pyridine 

enables it to support the developing negative charge due to nucleophilic attack of oxyanion. The 

success of the domino sequence is crucially dependent on the nature of solvent used. The 

superior performance of toluene providing ether 4a (entry 16, Table 1) is substantiated by 

literature precedence.
17c 

However, the apolar nature of toluene did not allow it to generate and 

stabilize the conjugate anion of the weak secondary amide base that is essentially required for 

Smiles rearrangement.
25

 The polar aprotic solvent DMF outperforms others because, in addition 

to its supportive role in etherification, it strongly stabilizes the nitrogen anion 4aʹ and the 

subsequent Meisenheimer complex 4aʹʹ (Scheme 5). Acetonitrile proved ineffective for coupling 

of relatively inactivated phenol partner, 1-bromo-2-naphthol (2a) in our case. Similar failure was 

previously observed for analogous coupling of N-chloroacetamides with bromophenol.
14a

 Recent 

DFT studies for analogous S-N type Smile rearrangement suggest that this route has much lower 

activation energy barrier than direct nucleophilic displacement route (Goldberg N-arylation)
14h,i

 

and, therefore, energetically favoured over the latter.
 
The following mechanistic pathway is 

proposed for formation of 3a. 
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Scheme 5 Plausible mechanism f or the f ormation of 3a
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Conclusions 

To summarize, one-pot coupling of readily accessible building blocks viz. N-substituted-o-

chloronicotinamides and o-halogenated naphthols /phenols in the presence of Cs2CO3 (2 equiv) 

and Cu2O (5 mol%) catalyst in DMF at 120 
o
C provided facile regioselective entry to hitherto 

unprecedented benzo[b]pyrido[3,2-f][1,4]oxazepinones through O-heteroarylation-Smiles 

rearrangement-cyclization cascade. It represents rare cases of Smiles rearrangement using 

unactivated o-bromo- and –iodophenols without the support of electron-withdrawing groups. The 

present optimized protocol delivered a new library of the designed tricyclic targets (16 examples) 

of potential biological relevance in good to excellent yields and its scope has been demonstrated 

for a range of electronically and sterically discriminated substrates. The use of inexpensive air-

stable cuprous oxide catalyst, operational simplicity and ease of isolation of products are the 

notable advantages of the method. 

Experimental: 

Typical procedure for the synthesis of oxazepinone 3c:  

To a stirring solution of N-benzyl-2-chloronicotinamide (1a) (246 mg, 1.00 mmol) and 1-bromo-

4-chlorophenol (2c) (210 mg, 1.01 mmol) in DMF (3 mL) were added Cu2O (7 mg, 0.05 mmol) 

and cesium carbonate (650 mg, 2.00 mmol). Then the reaction mixture was heated at 120 °C for 

3 hours. After completion of the reaction (monitored by TLC), the reaction mixture was cooled 

to room temperature and extracted with EtOAc (3x10 mL). The combined organic layer was 

Page 13 of 20 RSC Advances



14 

 

washed with brine water (2x5 mL), dried over MgSO4, and evaporated under reduced pressure to 

give the crude product. It was purified by column chromatography on silica gel using EtOAc-

light petrol (1: 9) as eluent to afford the desired product 3c as off-white solid (302 mg, 90%). 

m.p. 210-212 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 8.45 (dd, J = 4.8, 2 Hz, 1H), 8.33 (dd, J = 7.6, 

2 Hz, 1H), 7.44 (d, J = 2.4 Hz, 1H), 7.35-7.28 (m, 6H), 7.16  (d, J = 8.8 Hz, 1H), 7.09 (dd, J = 

8.8, 2.4 Hz, 1H), 5.31 (s, 2H); 
13

C NMR (100 MHz, CDCl3): δ 164.9, 163.7, 152.2, 151.9, 143.0, 

136.3, 132.9, 131.9, 128.9, 127.5, 126.8, 126.5, 123.8, 123.0, 122.5, 120.9, 52.5; IR (KBr): 1652, 

1594, 1491, 1427, 1383, 1323, 1288, 1219, 1084, 817 cm
-1

; HRMS (ESI) m/z: Calcd. for 

C19H13ClN2O2Na [M+Na]
+
: 359.0564. Found 359.0563. 

Oxazepinone 3a: Brown liquid; 
1
H NMR (400 MHz, CDCl3): δ 8.76 (d, J = 8 Hz, 1H), 8.43 (dd, 

J = 4.8, 2 Hz, 1H), 8.34 (dd, J = 7.6, 1.6 Hz, 1H), 7.76 (d, J = 8.4 Hz, 1H), 7.64 (t, J = 8 Hz, 1H), 

7.60 (d, J = 9.2 Hz, 1H), 7.51 (t, J = 8 Hz, 1H), 7.38-7.35 (m, 3H), 7.32-7.20 (m, 4H), 5.43 (s, 

2H); 
13

C NMR (100 MHz, CDCl3): δ 165.6, 164.7, 151.6, 146.9, 142.8, 136.7, 132.3, 129.6, 

128.8, 127.7, 127.6, 127.4, 127.3, 127.0, 126.9, 126.1, 122.7, 122.1, 121.8, 120.7, 52.0; IR 

(KBr): 3063, 2926, 2852, 1649, 1592, 1459, 1422, 1341, 1220, 1100, 815, 752 cm
-1

; HRMS 

(ESI) m/z: Calcd. for C23H17N2O2 (M+H)
+
 : 353.1290. Found: 353.1219.  

Oxazepinone 3b: Off-white solid; m.p. 102-104 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 8.43 (d, J = 

4 Hz, 1H), 8.33 (d, J = 7.2 Hz, 1H), 7.43 (d, J = 7.6 Hz, 1H), 7.33-7.23 (m, 7H), 7.18-7.10 (m, 

2H), 5.34 (s, 2H); 
13

C NMR (100 MHz, CDCl3): δ 165.2, 164.1, 151.9, 151.7, 142.9, 136.7, 

134.2, 128.8, 127.3, 127.1, 126.8, 126.3, 123.1, 122.6, 122.1, 121.2, 52.7; IR (KBr): 3058, 2923, 

2852, 1646, 1591, 1568, 1421, 1392, 1222, 1190, 984, 791, 759 cm
-1

; HRMS (ESI) m/z: Calcd. 

for: C19H15N2O2 (M+H)
+
 : 303.1133. Found: 303.1142. 

Oxazepinone 3d: Pale yellow liquid; 
1
H NMR (400 MHz, CDCl3): δ 8.42 (dd, J = 4.4, 2 Hz, 

1H), 8.31 (dd, J = 7.6, 2 Hz, 1H), 7.32-7.23 (m, 7H), 7.11 (d, J = 8 Hz, 1H), 6.92 (d, J = 8 Hz, 

1H), 5.31 (s, 2H), 2.28 (s, 3H); 
13

C NMR (100 MHz, CDCl3): δ 165.2, 164.2, 151.8, 151.6, 

142.9, 137.6, 136.8, 131.4, 128.7, 127.3, 127.0, 126.8, 122.9, 122.7, 122.1, 121.4, 52.5, 20.6; IR 

(KBr): 3031, 2921, 1646, 1592, 1509, 1425, 1386, 1323, 1221, 1029, 801 cm
-1

; HRMS (ESI) 

m/z: Calcd. for C20H17N2O2 (M+H)
+
 : 317.1290. Found: 317.1290. 

Oxazepinone 3e: Pale yellow solid; m.p. 84-86 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 8.42 (dd, J = 

4.4, 2 Hz, 1H), 8.33 (dd, J = 7.6, 2 Hz, 1H), 7.32-7.24 (m, 6H), 7.13 (d, J = 9.2 Hz, 1H), 6.95 (d, 

Page 14 of 20RSC Advances



15 

 

J = 2.8 Hz, 1H), 6.67 (dd, J = 8.8, 2.8 Hz, 1H),  5.29 (s, 2H), 3.75 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3): δ 165.1, 158.3, 153.0, 151.5, 142.9, 136.8, 128.7, 127.3, 127.0, 126.9, 126.8, 123.7, 

122.2, 121.4, 112.9, 106.9, 55.7, 52.5; IR (KBr): 3063, 2935, 1646, 1590, 1507, 1460, 1416, 

1392, 1296, 1215, 1100, 798 cm
-1

; HRMS (ESI) m/z: Calcd. for C20H17N2O3 (M+H)
+
 : 333.1239. 

Found: 333.1235. 

Oxazepinone 3f: Pale yellow solid; m.p. 148-150 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 8.36 (dd, J 

= 4.8, 2 Hz, 1H), 8.24 (dd, J = 7.6, 2 Hz, 1H), 7.33-7.24 (m, 6H), 7.23-7.21 (m, 1H), 7.13 (t, J = 

8 Hz, 1H), 7.07 (d, J = 7.6 Hz, 1H),  5.76 (d, J = 14.8 Hz, 1H), 4.46 (d, J = 14.8 Hz, 1H), 2.44 (s, 

3H); 
13

C NMR (100 MHz, CDCl3): δ 166.1, 165.0, 155.4, 151.3, 142.4, 136.5, 134.8, 133.1, 

129.1, 128.5, 127.8, 127.6, 127.5, 122.1, 121.7, 119.7, 53.5, 19.6; IR (KBr): 3023, 1639, 1591, 

1459, 1431, 1397, 1321, 1213, 1096, 953, 782 cm
-1

;  HRMS (ESI) m/z: Calcd. for C20H17N2O2 

(M+H)
+
 : 317.1290. Found: 317.1298.  

Oxazepinone 3g: Dark brown solid; m.p. 138-140 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 8.52 (dd, J 

= 4.4, 1.6 Hz, 1H), 8.35 (dd, J = 7.6, 2 Hz, 1H), 8.15 (d, J = 4.4 Hz, 1H), 7.60 (dd, J = 8, 1.2 Hz, 

1H), 7.35-7.24 (m, 6H), 7.15 (dd, J = 8, 4.8 Hz, 1H), 5.32 (s, 2H); 
13

C NMR (100 MHz, CDCl3): 

δ 164.9, 162.2, 156.5, 152.5, 145.3, 142.7, 136.0, 132.3, 129.2, 129.0, 127.7, 126.8, 122.6, 122.5, 

120.4, 52.4; IR (KBr): 3065, 1645, 1592, 1414, 1393, 1323, 1215, 1185, 743 cm
-1

;  HRMS (ESI) 

m/z: Calcd. for C18H14N3O2 (M+H)
+
 : 304.1086. Found: 304.1080. 

Oxazepinone 3h: Pale yellow liquid; 
1
H NMR (400 MHz, CDCl3): δ 8.50 (dd, J = 4.8, 2 Hz, 

1H), 8.31 (dd, J = 7.6, 2 Hz, 1H), 8.21 (dd, J = 4.4, 1.6 Hz, 1H), 7.79 (dd, J = 8, 1.6 Hz, 1H), 

7.32 (dd, J = 7.6, 4.8 Hz, 1H), 7.26 (dd, J = 8, 4.4 Hz, 1H), 6.09-5.99 (m, 1H), 5.34-5.30 (m, 

2H), 4.67 (dd, J = 3.6, 1.2 Hz, 2H); 
13

C NMR (100 MHz, CDCl3): δ 164.3, 162.1, 156.1, 152.4, 

145.1, 142.7, 132.6, 132.1, 129.5, 122.7, 122.4, 120.4, 117.7, 52.1; IR (KBr): 3079, 3010, 2924, 

2852, 1654, 1592, 1415, 1318, 1215, 1100, 761 cm
-1

;  HRMS (ESI) m/z: Calcd. for C14H12N3O2 

(M+H)
+
 : 254.0929. Found: 254.0937. 

Oxazepinone 3i: Off-white solid; m.p. 104-106 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 8.79 (d, J = 

8.4 Hz, 1H), 8.45 (dd, J = 4.8, 2 Hz, 1H), 8.33 (dd, J = 7.2, 2 Hz, 1H), 7.83 (d, J = 8 Hz, 1H), 

7.72-7.67 (m, 2H), 7.56 (t, J = 8 Hz, 1H), 7.51 (d, J = 8.8 Hz, 1H), 7.30-7.27 (m, 1H), 6.14-6.05 

(m, 1H), 5.40 (d, J = 17.2 Hz, 1H), 5.30 (d, J = 10.4 Hz, 1H), 4.81 (d, J = 5.2 Hz, 2H); 
13

C NMR 

(100 MHz, CDCl3): δ 165.1, 164.6, 151.5, 146.5, 142.7, 133.0, 132.2, 129.8, 127.7, 127.6, 127.3, 
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126.9, 126.1, 122.7, 122.1, 121.8, 120.6, 117.4, 51.6; IR (KBr) νmax: 3054, 2921, 2851, 1644, 

1630, 1591, 1425, 1396, 1313, 1219, 1097, 1012, 804 cm
-1

;  HRMS (ESI) m/z: Calcd. for 

C19H15N2O2 (M+H)
+
 : 303.1133. Found: 303.1126 

Oxazepinone 3j: Off-white solid; m.p. 132-134 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 8.39 (d, J = 

2.8 Hz, 1H), 8.25 (d, J = 7.2 Hz, 1H), 7.45 (s, 1H), 7.29-7.19 (m, 3H), 4.12 (q, J = 6.8 Hz, 2H), 

1.34 (t, J = 6.8 Hz, 3H); 
13

C NMR (100 MHz, CDCl3): δ 164.3, 163.6, 152.6, 151.6, 142.8, 

132.8, 131.7, 126.6, 123.7, 123.1, 122.4, 121.3, 44.2, 13.6; IR (KBr): 3061, 2939, 1649, 1628, 

1591, 1460, 1437, 1371, 1337, 1220, 1166, 1044, 898, 803 cm
-1

; HRMS (ESI) m/z: Calcd. for 

C14H12ClN2O2 (M+H)
+
 : 275.0587. Found: 275.0584. 

Oxazepinone 3k:  

Off-white solid; m.p. 132-134 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 8.77 (d, J = 8.4 Hz, 1H), 8.40-

8.39 (m, 1H), 8.27 (d, J = 7.6 Hz, 1H), 7.81 (d, J = 8 Hz, 1H), 7.70 (d, J = 8.8 Hz, 1H), 7.66 (t, J 

= 8 Hz, 1H), 7.53 (t, J = 7.6 Hz, 1H), 7.43 (d, J = 8.8 Hz, 1H), 7.23 (dd, J = 4.8, 7.2 Hz, 1H), 

4.26 (s, 2H), 1.38 (t, J = 7.2 Hz, 3H); 
13

C NMR (100 MHz, CDCl3): δ 165.1, 164.7, 151.3, 147.2, 

142.6, 132.2, 129.3, 127.8, 127.6, 127.3, 126.9, 126.1, 122.7, 122.1, 122.0, 120.8, 43.6, 13.8; IR 

(KBr): 3061, 2939, 1649, 1628, 1591, 1460, 1437, 1371, 1337, 1220, 1166, 1044, 898, 803 cm
-1

;  

HRMS (ESI) m/z: Calcd. for C18H15N2O2 (M+H)
+
 :291.1133. Found: 291.1127. 

Oxazepinone 3l:  

Off-white solid; m.p. 162-164 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 8.75 (d, J = 8.4 Hz, 1H), 8.40 

(dd, J = 4.8, 1.6 Hz, 1H), 8.30 (dd, J = 7.2, 1.6 Hz, 1H), 7.80 (d, J = 8 Hz, 1H), 7.69 (d, J = 8.8 

Hz, 1H), 7.65 (t, J = 7.6 Hz, 1H), 7.51 (t, J = 7.6 Hz, 1H), 7.36 (d, J = 8.8 Hz, 1H), 7.22 (dd, J = 

7.2, 4.8 Hz, 1H), 3.65 (s, 3H); 
13

C NMR (100 MHz, CDCl3): δ 165.4, 164.5, 151.5, 145.8, 142.8, 

132.1, 130.6, 127.6, 127.4, 126.8, 126.2, 122.6, 122.0, 121.4, 120.2, 36.6; IR (KBr): 3051, 2995, 

2922, 1651, 1635, 1595, 1478, 1417, 1342, 1304, 1223, 1115, 1037, 799 cm
-1

;  HRMS (ESI) m/z: 

Calcd. for C17H13N2O2 (M+H)
+
 : 277.0977. Found: 277.0980. 

N-benzyl-2-(1-bromonaphthalen-2-yloxy)nicotinamide (4a): Brown liquid; 
1
H NMR (400 

MHz, CDCl3): δ 8.69 (dd, J = 7.6, 1.6 Hz, 1H), 8.32 (s, 1H), 8.21 (dd, J = 4.8, 1.6 Hz, 1H), 7.90 

(d, J = 8.8 Hz, 1H), 7.68 (d, J = 7.6 Hz, 1H), 7.79 (d, J = 8.4 Hz, 1H), 7.58-7.47 (m, 3H), 7.38-

7.27 (m, 5H), 7.18 (dd, J = 7.6, 4.8 Hz, 1H), 4.74 (d, J = 5.6 Hz, 2H); 
13

C NMR (100 MHz, 

CDCl3): δ 163.5, 160.4, 150.1 (2C), 142.5, 138.2, 134.0, 131.4, 129.8, 128.8, 127.9, 127.6, 127.5 
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(2C), 126.8, 125.8, 121.6, 119.6, 118.5, 116.8, 44.0; IR (KBr): 3420, 3060, 2924, 2853, 1656, 

1590, 1531, 1511, 1417, 1303, 1244, 1156, 963, 755 cm
-1

; HRMS (ESI) m/z: Calcd. for 

C23H17BrN2O2Na (M+Na)
+
 :455.0365. Found: 455.0385. 
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An optimized protocol towards synthesis of benzopyrido[1,4]oxazepinones of potential 

biological relevance is achieved by coupling of N-substituted-o-chloronicotinamides and o-

halogenated naphthols/ phenols.  
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