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Abstract: L-Cysteine acts as a mild and efficient reaction promoter for the cyclocondensation of -naphthol, formalin,
and aromatic amines, affording the corresponding 2,3-dihydro-2-phenyl-1H-naphtho-[1,2-¢][1,3]oxazine derivatives.
The significant advantages offered by this method are inexpensive and readily available catalyst, simple procedure,
faster reactions, involved the nonchromatographic moderate to high yield of products and offers an attractive alternative
to conventional metal-based or hazardous catalysts.
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Introduction

Nitrogen heterocycles are of special interest because they constitute an important class of natural and non natural
products, many of which exhibite useful biological activities.! Oxazine derivatives are played important role in biological
and pharamacological field. According to literature survey, Variety of substituted 1, 3 oxazine derivatives have been
reported claiming diversified biological activities, such as antimicrobial®> anti-tumor?, anti-bacterial,’ anti-HIV® and
antimalarial’ agents. In addition, 6-arylbenzoxazines are reported as potent non-steroidal progesterone receptor
agonists.® Realizing the importance of 1,3-oxazine derivatives as an intermediates as well as in the synthesis of various
drug sources, reported in a few classical methods using basic condition’ Cu(OAc),/ZnCl,,' dry methanolic ammonia,'!
2-azadienes with alkynes,'> BuyNF/Etl,'* Au(I) complex,'* and ammonium acetate.'> But, there have only been a few
reports for the synthesis of 2, 3-dihydro-2-phenyl-1H-naphtho-[1,2-¢] [1,3] oxazine derivatives from formalin, 2-
naphthol and aromatic amines.'®

However, these methods have its own merit while some of these are plagued by the limitation of prolonged reaction
time, exotic reaction conditions and lower yields. Hence, the development of a new method for the synthesis of [1, 3]
oxazine derivatives would be highly desirable.

Recently, the commercially available and inexpensive amino acid L-cysteine has been elegantly used to catalyze many
reaction such as the Mannich reaction and the direct asymmetric Aldol reaction.!” The cysteine function has been
proposed to act like a ‘microaldolase’ that facilitates each step of the mechanism including the formation of the
intermediate imine and the carbon-carbon bond. Very recently, L-cysteine has also been effectively used as a versatile
organo catalyst in various organic transformations.'® L-cysteine exploited as an efficient organo catalyst in the organic
synthetic routes for carbon-carbon, carbon heteroatom bonds and heterocycles.' In the present study, we extend the
scope of the L-cysteine catalyzed synthesis of 2, 3-dihydro-2-phenyl-1H-naphtho-[1, 2-¢] [1,3]oxazine derivatives and
the results from our study are presented herein.

Experimental
a) Material and methods

All aldehydes were obtained from freshly opened container and used without further purification with the exception of
benzaldehyde and 2-furaldehyde which were distilled prior to use melting point was determined in open capillary tubes
and is uncorrected.IR spectra were recorded on Perkin Elmer FTIR spectrophotometer in KBr disc, IHNMR spectra
were recorded on variant SO00MHZ spectrophotometer in CDCI3 using TMS as internal standard. The chemical shifts
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have been expressed in 6-ppm scale the melting points and other data were recorded in Table-2 General procedure for
Synthesis of 2, 3-dihydro-2-phenyl-1H-naphtho-[1, 2-¢] [1,3]oxazine derivative

b) General procedure for the synthesis 2, 3-dihydro-2-phenyl-1H-naphtho-[1, 2-e] [1, 3]oxazines derivatives

A mixture of 2-naphthol (1 mmol) formalin (2 mmol), aromatic amine (1 mmol),) and L-cysteine (7.5mol%) as catalyst
in ethanol at room temperature was stirred for specified time period as shown in Table 3. The progress of reaction was
monitored on TLC. After completion of the reaction, mixture was cooled to room temperature and poured on crushed
ice. Thus, solid obtained was filtered, dried and Purified by crystallization in ethanol.

R
NH, N
OH L-Cysteine (7.5mol%) 1
+ HCHO + R Ethanol, RT OO
1 2 3(a-m) 4(a-m)

Spectral analysis of principle compound
2,3-dihydro-2-(4-methoxyphenyl)-1H-naphtho[1,2-¢][1,3]oxazine (4K): 'H NMR (DMSO) &= 3.5 (s, 3H, Ar-OCH3),
4.7 (s, 2H, N-CH>»), 5.6 (s, 2H, O-CH»-N), 6.6-7.8 (m, 10H, Ar-H). MS (m/z)= 292 (m+).

Result and Discussion

In continuation of our research work on the development of novel synthetic methodologies, herein, we would like to
report a highly efficient route for the synthesis of 2, 3-dihydro-2-phenyl-1H-naphtho-[1, 2-¢] [1, 3]oxazine derivatives
catalyzed by an commercially available, inexpensive, mild organocatalyst L-cysteine. This protocol is a one-pot three
component coupling of 2-naphthol, formalin and aromatic amine, in ethanol in room temperature (Scheme 1).

In our search for the better solvent and the best experimental reaction conditions in the preparation of 2, 3-dihydro-2-
phenyl-1H-naphtho-[1, 2-¢] [1,3]Joxazine derivatives, we have determined that the reaction of, 2-naphthol, formalin and
aniline in ethanol at room temperature is the standard model reaction. =~ We have determined that the reaction of, 2-
naphthol, formalin and aniline (3a) in ethanol at room temperature is the standard model reaction. To evaluate the effect
of solvent, we have screened different solvents such as water, methanol, 2-propanol, dichloromethane, tetrahydrofuran,
dioxane, ethanol:water(1:1) and ethanol at room temperature. Ethanol stand out as the solvent of choice among the
solvents tested because of the rapid conversion and excellent yield (93%) of desired product, whereas the product formed
in lower yields (30~76%) by using other solvents (Table 1, Entry 1~7).

To determine the optimum concentration of catalyst, we have investigated the model reaction at 2.5, 5, 7.5 and 10 mol%
of L-cysteine in ethanol at room temperature. The product was obtained in 68, 84, 93 and 93% yield, respectively. This
indicates that the use of 7.5 mol% of L-cysteine is sufficient to promote the reaction forward (Table 2).

To study the generality of this process, variety of examples were illustrated for the synthesis of 2, 3-dihydro-2-phenyl-
1H-naphtho-[1, 2-e] [1, 3] oxazine and results are summarized in Table 3. The reaction is compatible for various
substituents such as -CHs, -OCH3, -OH, - N(CHs),, -Cl and -F.

Table 1: Screening of solvents for the synthesis of 4a“

Entry Solvent Yield (%)°
1 Water 30
2 Methanol 67
3 2-Propanol 72
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4 Dichloromethane 34
5 Tetrahydrofuran 32
6 Dioxane 31
7 Ethanol:Water (1:1) 76

*Reaction condition: 1 (1 mmol), 2 (2 mmol), 3a (1 mmol), L-Cysteine (7.5mol%) at
room temperature. *Isolated yield.

Table 2: Effect of concentration of L-cysteine

Entry Concentration (mol %) Yield (%)°
1 2.5 71
2 5 85
3 7.5 92
4 10 92

®Reaction condition: 1 (1 mmol), 2 (2 mmol), 3a (1 mmol) in ethanol at room temperature.
®Isolated yield.

Table 3: L-cysteine catalyzed synthesis of 2, 3-dihydro-2-phenyl-1H-naphtho-[1, 2-e] [1,3]oxazines ¢

Entry | Compound | Ar-NH; Time (min) Yield (%)’ M. P. (°C)
1 4a CeHs- 8 92 50-52

2 4b 3-OMe-CsH4 7 92 67-69

3 4c 4-OMe-CeHy 6 88 78-80

4 4d 2-NO»-CsH4 9 90 110-112
5 4e 4-F-CsHy 6 93 135-137
6 4f 4-Br-CsHq4 6 89 114-116
7 4g 2-Me-CgHy 7 91 56-58

8 4h 3-NO»-CsH4 7 91 128-130
9 41 3-Me-CeHy 6 87 70-72
10 4 4-NO»-CsH4 6 89 166-168
11 4k 4-Me-CsHy 7 89 89-91

12 41 4-OEt-CsH4 7 91 69-71

13 4m 2,4,6-triBr-CsHa 9 89 97-99

aReaction condition: 1 (1 mmol), 2 (2 mmol), 3 (1 mmol)in ethanol at room temperature.; °Isolated yield.

Conclusion

In conclusion, we have developed efficient and environmentally benign methodology for the synthesis of 2, 3-dihydro-
2-phenyl-1H-naphtho-[1, 2-¢] [1,3]oxazines derivatives by a one-pot, Multicomponent reaction from cyclocondensation
of 2-naphthol, formalin and aromatic amines and under stirring in ethanol at room temperature in the presence of L-
cysteine. The advantages of this method over other existing methods are reduced reaction times, higher yields, mild
reaction condition, easy purification, non-hhazardous and economic viability of the catalyst. We feel that this
economically viable procedure will find practical utility for the one pot synthesis of novel [1,3]oxazines derivatives.
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