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Abstract: An efficient and novel one-pot synthesis of 3,4-dihydro-3-substituted-2H-naphtho[2,1-e][1,3]oxazine
derivatives from 1-naphthol, various anilines and formalin at room temperature stirring. The six-membered N,O-
heterocyclic skeleton was constructed via 1-benzyl-3-methyl imidazolium hydrogen sulphate [bnmim] [HSO,]
promoted Mannich type reaction.
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1. Introduction

Multicomponent reactions (MCRs), defined as one pot reactions in which at least three
functional groups join through covalent bonds, have been steadily gaining importance in synthetic
organic chemistry.' The reagents employed may be different molecules or they may be different
molecules or they may be different functional groups of the same reagent. Speed, diversity, efficiency
and environmental amiability are some of the key features of this class of reactions. Ionic liquids
(ILs) have aroused considerable interest over the past decade due to their wide variety of properties.
In this regard, they can be used as solvents and reaction supports.”® They exist in liquid state at
ambient temperature; hence the reactions in presence of ILs need no additional solvent. Ionic liquids
have attracted much attention due to their mild reaction conditions, short reaction times and better
yield, solvating ability and easy recyclability.”"" Various reactions have been reported recently using
ionic liquid as a catalyst, reaction media.'* "

The Mannich reaction has been widely used'*'® to introduce oxazines into a variety of organic

compounds. The Mannich reaction involving phenols, formalin and primary amines has been used as a
convenient source for a variety of compounds. The 1,3 Oxazine nucleus features prominently in many
biologically important natural products® and other bioactive molecules.'®*' The most outstanding of
these is Sustiva (Efavirenz), a non-nucleoside reverse transcriptase inhibitor that has been approved by
the FDA in 1998 and is presently in clinical use for the treatment of AIDS.*' This has been the prime
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driving force for the synthesis of various compounds incorporating the 1,3-oxazine moiety. In
addition, naphthoxazine derivatives have exhibited therapeutic potential for the treatment of
Parkinson’s disease.”* >

Although several methods for the preparation of 1,3-oxazine derivatives have previously been
reported,”** few have been focused on the multicomponent reactions method. The present method is
beneficial over previous reports due to its solvent-free condition. As per our interest’’ > to develop
better protocols for the synthesis of biologically active heterocyclic molecules, we would like to report
the synthesis of a series of 3,4-dihydro-3-substituted-2H-naphtho[2,1-¢][1,3]oxazine derivatives using
1-naphthol, formalin and anilines as substrates in presence of 1-benzyl-3-methyl imidazolium
hydrogen sulphate [bnmim] [HSOy], ionic liquid as a catalyst.

2. Results and Discussion

Herein, we wish to report the synthesis of 3,4-dihydro-3-substituted-2H-naphtho[2,1-
e][1,3]oxazine derivatives promoted by ionic liquid as a catalyst (Scheme 1). We have considered the
reaction of aniline (I mmol), 1-naphthol (1 mmol) and formalin (2 mmol) under room temperature
stirring condition as the model reaction.

To optimize the reaction conditions in order to evaluate the effect of acidic ionic liquids such
as 1-methylimidazolium hydrogen sulfate i.e. [hmin] [HSO,], 1-ethylimidazolium hydrogen sulfate i.e.
[heim] [HSO4] and 1-benzyl-3-methyl imidazolium hydrogen sulfate i.e. [bnmim] [HSO,] screened for
the model reaction (Table 1). The results indicate that [bnmim][HSO,] catalyst gave the good result to
form the desired product in 77 % yield within 1 min (Table 1, entry 3).

To study the concentration of catalyst loading for model reaction, the procedure was optimized
using different molar concentrations of [bnmim] [HSO,4] under room temperature stirring condition.
High yield of product 4a was observed using 40 mol% of catalyst while with 10-30 mol% of catalyst
yields were not good (Table 2). From these results, it was evident that, the concentration of catalyst
plays a crucial role to improve the result to greater extent. It was also observed that, there is no greater
change in yields of product greater than 40 mol% of catalyst.

To explore, the generality and scope of this method a wide variety of substituted aromatic
anilines were reacted with the formalin and 1-naphthol under the same experimental conditions to
afford the corresponding 3,4-dihydro-3-substituted-2H-naphtho[2,1-¢][1,3]Joxazine derivatives. 1-
Benzyl-3-methyl imidazolium hydrogen sulphate [bnmim] [HSO4] was found to be compatible with
various substituents (electron withdrawing as well as donating substituents) such as OMe, OEt, Me, F
and Br. The resultant products were obtained in good to excellent yields in short reaction times (Table
3) (Scheme 1).

The 'H NMR spectra of compounds (4a-i) showed typical two singlet peaks in the region
4.52-4.90 ppm and 5.40-5.70 ppm, which are due to protons of —Ar-CH,-N- and —O-CH,-N- of
oxazine ring respectively.

3. Conclusion

In conclusion, [bnmim] [HSO,] as a catalyst used can readily be recycled. It can be used
repeatedly for several times without appreciable loss in activity. The method is advantageous due to
high conversion, short reaction time, clean reaction profile, simple experimental and workup
procedures for the synthesis of (4a-i) compounds.
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Z 7
OH N
NH .
| X 2 + HCHO + [bnmim][HSO4]
R// r.t., stirring
1(a-i) 2 3 4(a-i)
R= H, 4-OMe, 4-OEt, 2,4,6-Tri-Br
4-Me, 2-OFEt, 4-F, 3-OMe, 2-Me
Scheme 1. Reaction of various anilines with formalin and 1-naphthol.
Table 1. Effect of different acidic ionic liquids on synthesis of 4a.
Entry Ionic liquid Time (min) Yield (%)
1 [hmin] [HSO,] 1.0 58
2 [heim] [HSO,] 1.0 63
3 [bnmim][HSO4] 1.0 77
Reaction Conditions: “Formalin (2.0 mmol), aniline (1.0 mmol), 1-naphthol (1.0 mmol),
catalyst (40 mol%), r.t., grinding. “Isolated yields
Table 2. Effect of catalyst loading on the one-pot, three component synthesis of 4a“.
Entry [bnmim] [HSO,] mol% Time (min) Yield (%)17
1 10 10.0 38
2 20 6.0 46
3 30 3.5 52
4 40 1.0 77
5 50 1.0 77
6 60 1.0 77
Reaction Conditions: “Formalin (2.0 mmol), aniline (1.0 mmol), 1-naphthol (1.0 mmol), r.t.,
stirring. PIsolated yields.
Table 3. Reaction of various anilines with 1-naphthol and formalin (1:1:2).
Entry | Compound R Time (min) Yield (%)* M. P. (°C)
1 4a H 1.0 77 62-63"
2 4b 4-OMe 1.0 61 300 (d)
3 4c 4-OEt 1.0 58 76-77
4 4d 2,4,6-Tri Br 1.5 75 72-74
5 4e 4-Me 2.0 60 196-198
6 4f 2-OEt 1.0 71 200(d)
7 4g 4-F 1.5 68 118-120
8 4h 3-OMe 1.0 67 280(d)
9 4i 2-Me 1.0 65 86-88

N

"[solated yield.
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4. Experimental

All chemicals and solvents were purchased from Merck, Spectrochem, Lancaster and S. D.
Fine-chem. (India). Melting points were determined in open capillaries on Kumar’s melting point
apparatus (India) and are uncorrected. IR spectra were recorded on JASCO FT-IR 4100, Japan using
KBr discs. 'HNMR spectra were recorded on Varian NMR spectrometer, Model Mercury Plus (400
MHz), Mass spectra [ES-MS] were recorded on a Water-Micro mass Quattro-II spectrophotometer.
Elemental analyses were performed on CHNS analyzer Flash 1112, Thermo Finnigan. The progress of
the reactions was monitored by TLC on Merck silica plates. Results are presented as, chemical shift &
in ppm. Multiplicities are shown as the abbreviations: s (singlet), t (triplet), q (quartet), m (multiplet).
Solvents were commercially available materials of reagent grade.

4.1 General procedure for the synthesis of compounds (4a-i):

A mixture of formalin (2.0 mmol), aromatic amine (1.0 mmol), 1-naphthol (1.0 mmol) and
[bnmim] [HSO,] (40 mol%) was stirred at room temperature. The progress of the reaction was
monitored on TLC. After completion of reaction, reaction mixture was extracted with methylene
dichloride (3x50 mL) and the insoluble ionic liquid [bnmim] [HSO,] directly recycled in subsequent
runs. The organic layer was washed with water (2x10 mL) and brine (2x20 mL) and dried over
anhydrous Na,SO,. The solvent was removed under reduced pressure. The obtained crude product was
purified by column chromatography on silica gel by hexane: ethyl acetate as an eluent.

4.2 Spectral data of principle compounds:

3,4-dihydro-3-phenyl-2H-naphtho[2,1-e][1,3]oxazine (4a). IR (KBr, vmax/cm'l): 1030 (sym.C-O-C),
1214 (asym. C-O-C); 'H NMR (DMSO-d,, 400 MHz, § ppm): 4.77 (s, 2H, -Ar-CH,-N-), 5.41 (s, 2H, -
0-CH,-N-), 6.82-7.56 (m, 11H, Ar-H); "C NMR (DMSO-d;, 75 MHz,, § ppm): 49.1, 79.4, 112.7,
115.3, 117.5, 119.8, 120.7, 124.2, 125.2, 125.5, 126.0, 127.6, 129.2, 132.9, 147.9, 148.8; MS: m/z
262.2 (m+1); Elemental analysis: C;3H;sNO Calcd.: C: 82.73%; H: 5.79%; N: 5.36%; Found: C:
82.65%, H: 5.83%, N: 5.48%.

3,4-dihydro-3-(4-methoxyphenyl)-2H-naphtho[2,1-e][1,3]oxazine (4b). IR (KBr, Viadem™): 1019
(sym.C-0-C), 1228 (asym. C-O-C); "H NMR (DMSO-d;, 400 MHz, § ppm): 3.62 (s, 3H, OMe), 4.87
(s, 2H, -Ar-CH,-N-), 5.40 (s, 2H, -O-CH,-N-), 6.77-7.82 (m, 10H, Ar-H); "C NMR (DMSO-d,, 75
MHz,, § ppm): 48.2, 52.2, 80.1, 111.2, 115.6, 117.4, 119.5, 121.1, 124.2, 125.7, 125.9, 126.8, 127.2,
130.1, 132.3, 146.8, 148.6; MS: m/z 292.2 (m+1); Elemental analysis: C;gH;;NO, Calcd.: C: 78.33 %;
H: 5.88 %; N: 4.81 %; Found: C: 78.45%, H: 5.90%, N: 4.72%.

3-(4-ethoxyphenyl)-3,4-dihydro-2H-naphtho[2,1-¢e][1,3]oxazine (4c). IR (KBr, Vimadem™): 1028
(sym.C-0-C), 1224 (asym. C-O-C);'"H NMR (DMSO-d;, 400 MHz,  ppm): 1.20 (t, 3H, J = 8 Hz, O-
CH,-CHs). 3.90 (q, 2H, J = 8 Hz ,0-CH,-CHj3), 4.90 (s, 2H, -Ar-CH,-N-), 5.40 (s, 2H, -O-CH,-N-),
6.80-7.80 (m, 10H, Ar-H); “C NMR (DMSO-ds, 75 MHz,, & ppm): 14.6, 48.4, 65.1, 80.6, 112.6,
1159, 117.4, 119.7, 120.1, 123.4, 124.8, 125.2, 125.8, 126.5, 127.7, 129.8, 132.0, 147.2; MS: m/z
306.2 (m+1); Elemental analysis: C,0H;yNO, Calcd.: C: 78.66%; H: 6.27%; N: 4.59%; Found: C:
78.71%, H: 6.28%, N: 4.24%.

3-(2,4,6-tribromophenyl)-3,4-dihydro-2H-naphtho[2,1-e][1,3]oxazine (4d). IR (KBr, Viadem™):
1016 (sym.C-O-C), 1224 (asym. C-O-C); '"H NMR (DMSO-ds, 400 MHz, & ppm): 4.52 (s, 2H, -Ar-
CH,-N-), 5.53 (s, 2H, -O-CH,-N-), 6.86-7.92 (m, 8H, Ar-H); °C NMR (DMSO-d,, 75 MHz,, & ppm):
50.2, 79.3, 106.5, 107.9, 119.5, 124.7, 125.4, 125.9, 126.4, 127.2, 132.6, 133.5, 134.9, 142.6, 147.2,
150.1; MS: m/z 495.1 (m+1); Elemental analysis: C;sH;;Br;NO Calcd.: C: 43.41%; H: 2.43%; N:
2.81%; Found: C: 43.58%, H: 2.25%, N: 2.64%.
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3,4-dihydro-3-p-tolyl-2H-naphtho[2,1-e][1,3]oxazine (4e). IR (KBr, vmax/cm’l): 1021 (sym.C-O-C),
1234 (asym. C-O-C); '"H NMR (DMSO-ds, 400 MHz, 6 ppm): 2.40 (s, 3H, CH;), 4.90 (s, 2H, -Ar-
CH,-N-), 5.60 (s, 2H, -O-CH,-N-), 6.60-7.90 (m, 10H, Ar-H); >C NMR (DMSO-d;, 75 MHz,, 8 ppm):
21.2,49.2, 78.8, 110.4, 115.2, 117.8, 119.6, 120.3, 124.5, 125.5, 125.9, 126.3, 127.4, 129.6, 132.1,
147.8, 148.2; MS: m/z 276.2 (m+1); Elemental analysis: C;oH;;NO Calcd.: C: 82.88%; H: 6.22%; N:
5.09%; Found: C: 82.71%, H: 6.30%, N: 5.04%.

3-(2-ethoxyphenyl)-3,4-dihydro-2H-naphtho[2,1-¢][1,3]oxazine(4f). IR (KBr, vmax/cm'l): 1021
(sym.C-O-C), 1234 (asym. C-O-C); "H NMR (DMSO-d,, 400 MHz, & ppm): 1.29 (t, 3H, J = 14 Hz,
0-CH,-CH,), 3.96 (q, 2H, J = 14 Hz ,0-CH,-CH3), 4.61 (s, 2H, -Ar-CH,-N-), 5.40 (s, 2H, -O-CH,-N-
), 6.17-7.44 (m, 10H, Ar-H); “C NMR (DMSO-ds, 75 MHz,, & ppm): 13.9, 48.8, 64.7, 81.5, 111.8,
114.7, 115.8, 117.5, 118.6, 121.2, 122.2, 124.5, 125.4, 125.7, 126.2, 127.4, 128.8, 133.2, 146.1, 149.3;
MS: m/z 306.2 (m+1); Elemental analysis: C,0H;9oNO, Calcd.: C: 78.66%; H: 6.27%; N: 4.59%;
Found: C: 78.48%, H: 6.37%, N: 4.67%.

3-(4-fluorophenyl)-3,4-dihydro-2H-naphtho[2,1-e][1,3]oxazine (4g). IR (KBr, Viadem™): 1026
(sym.C-O-C), 1245 (asym. C-O-C);'H NMR (DMSO-d;, 400 MHz, & ppm): 4.90 (s, 2H, -Ar-CH,-N-),
5.60 (s, 2H, -O-CH,-N-), 6.80-7.80 (m, 10H, Ar-H); "C NMR (DMSO-d;, 75 MHz,, 8 ppm): 49.2,
78.5,112.2, 115.7, 116.1, 117.2, 118.2, 122.4, 123.1, 125.1, 125.6, 125.9, 127.5, 128.4, 130.4, 150.2 ;
MS: m/z 280.2 (m+1); Elemental analysis: C;sH4,FNO Calcd.: C: 77.40%; H: 5.05%; N: 5.01%;
Found: C: 77.87%, H: 5.14%, N: 5.15%.

3,4-dihydro-3-(3-methoxyphenyl)-2H-naphtho[2,1-e][1,3]oxazine (4h). IR (KBr, Vy./cm™): 1029
(sym.C-0-C), 1211 (asym. C-O-C); "H NMR (DMSO-d;, 400 MHz, & ppm): 3.54 (s, 3H, OMe), 4.70
(s, 2H, -Ar-CH,-N-), 5.50 (s, 2H, -O-CH,-N-), 6.21-7.63 (m, 10H, Ar-H); "C NMR (DMSO-d;, 75
MHz, 6 ppm): 49.1, 53.4, 79.2, 112.1, 114.5, 115.8, 117.3, 118.2, 120.9, 124.5, 125.6, 125.9, 126.5,
127.5, 130.3, 133.1, 146.7, 148.9, 151.1; MS: m/z 292.2 (m+1); Elemental analysis: CoH;NO,
Calcd.: C: 78.33 %; H: 5.88 %; N: 4.81 %; Found: C: 78.21%, H: 5.78%, N: 4.90%.

3,4-dihydro-3-o-tolyl-2H-naphtho[2,1-e][1,3]oxazine (4i). IR (KBr, Viadem™): 1029 (sym.C-O-C),
1231 (asym. C-O-C); '"H NMR (DMSO-d;, 400 MHz, & ppm): 2.20 (q, 3H, CHj), 4.90 (s, 2H, -Ar-
CH,-N-), 5.70 (s, 2H, -O-CH,-N-), 6.80-7.90 (m, 10H, Ar-H); *C NMR (DMSO-d,, 75 MHz,, 5 ppm):
20.2, 50.1, 79.1, 113.2, 116.1, 117.4, 119.2, 120.5, 124.7, 125.8, 126.1, 126.8, 127.9, 129.7, 130.4,
147.2, 148.1, 149.2, 150.4; MS: m/z 276.2 (m+1); Elemental analysis: C;oH7NO Calcd.: C: 82.88%;
H: 6.22%; N: 5.09%; Found: C: 82.84%, H: 6.68%, N: 5.14%.
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