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Abstract - Several 3,4-dihydro-2H-1 ,4-benzoxazine derivatives were prepared 
from commercially available benzoxazoles by use of an efficient two step 
sequence. Aryl functionalization reactions allowing access to further benzoxazine 
derivatives are also described. 

1,4-Benzoxazine and its related derivatives possess interesting pharmacological 1 and anti- 
microbial properties.Z.3 In addition, some dyes related to benzoxazines exhibit intense fluorescence 
properties both in the solution phase and in the crystalline state.4 

In connection with another project related to the design of electron-rich aromatic molecules, we 
need to synthesize large quantities of several derivatives of N-alkylated 3,4-dihydro-2H-1,4- 
benzoxazines. Toward this goal, we initially attempted to prepare these compounds from 
commercially available c-aminophenols via a four step sequence which involves protection and 
deprotection steps. Although, we were able to prepare 2 easily under phase transfer conditions 

3 4 
Scheme 1 

(PTC)S using 1 as starting material, N-Alkylation of 3 with methyl iodide in presence of a base such 
as sodium hydride to provide 4 proved to be inefficient (Scheme 1). At this juncture, an alternative 
route which involves the ring closure reaction of N-alkylated o-aminophenol derivatives to the 
corresponding dihydro 1,4-benzoxazines was pursued. Partial N-alkylation of o-aminophenol is not 

a trivial exercise without involvement of protective groups.6 An indirect and more efficient method to 
prepare such mono-N-alkylated c-aminophenols was identified. This can be achieved 
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by the reduction of the commercially available benzoxazoles using sodium borohydride in presence 

of catalytic quantities of acetic acid (Scheme 2).7 Thus, 5 gave, in quantitative yield. 6. Ring 
closure of 6a using 1,2-dibromoethane under phase transfer conditions which involves the usage 
of the aliquat 336 gave the required compound (7a) as a minor product. "Separation of the required 

ring closure product (7a)"J from the unwanted dimers (7b) and (7c) proved to be cumbersome and 
inefficient. After considerable experimentation, a more rewarding result was obtained under milder 
reaction conditions (1.2-dibromoethane-acetonelwater mixture and potassium carbonate). This ring 

closure conditions provided the alkylated benzoxazine (7)'o which requires no column 
chromatography in 74% overall yield. This result is crucial for the preparation of large quantities of 

these electron rich aromatic molecules8 of diverse applications. Having established this two step 
sequence, we next turned our attention to functionalize these benzoxazine derivatives. 

Scheme 2 

Reaction of 7a with N-bromosuccinimide (NBS) in presence of radical initiator such as benzoyi 

peroxide gave no product corresponding to 9. Under forcing reaction conditions ring brominated 

product (8) was observed in low yields. Similiarly, usual benzylic oxidation reactions gave no 
aldehyde product (e.g.,lO). Ring bromination of 7 with NBS in N,N-dimethylfomamide (DMF) gave 

1110 in 89% yield. Lithiation of 11 with n-butyllithium gave the reactive species (12), which can be 

quenched with various electrophiles (E= H+. D+. CH3+, Br') to give the corresponding benzoxazine 
derivatives. Under Vilsmeier formylation conditions, aldehyde (13)Io was obtained from 7 in 78% 
isolated yield. The regiochemistly of the brominated product (1 1) was established unequivocally 
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by simple chemical reactions as shown in Scheme 3. When 12 was reacted with methyl iodide, 4 
was obtained in 82% yield. Proton magnetic resonance spectra and tlc comparison of 4 prepared 

by two independent routes (Scheme 1 and Scheme 3 via 12) clearly established its structure. 

Similarly, aldehyde (13) was converted via 14 to compound (4) by step-wise reduction reactions 

using sodium borohydride as the reducing reagent.g 

CH3 CHs y s  

0 NBS Br 0 Li 
12 

11 

H 
CH,OH 0 0 

0 13 OH 4 
l4 Scheme 3 E= CH3 

In conclusion, we have demonstrated a two step synthesis of 3,4-dihydro-2H-1,4-benzoxazine 

derivatives starting from benzoxazoles. 11 

A typical procedure for sodium borohydride-acetic acid reduction of benzoxazole followed by ring 

closure is described as follows: To a solution of 5 (1 1.6 g, 0.097 rnol) in dry tetrahydrofuran was 
added sodium borohydride (1 1.6 g, 0.3 mol) in small portions under nitrogen atmosphere. Acetic 

acid (10 ml) in tetrahydrofuran (40 ml) was added slowly.'2 At the conclusion of the reaction (18 h, 
tlc, 3:l EtOAclHexane), the solvent was removed at reduced pressure and the reaction mixture was 
poured into saturated ammonium chloride (250 ml) and the aqueous layer was extracted with ethyl 

acetate (3 x 150 ml). The organic layer was washed with brine (150 ml) and dried (MgS04). 

Removal of solvent gave a quantitative yield of 6, which was directly used in the next step. 

To a mixture of 6 (9 g, 0.07 mol) in acetone was added dibromoethane (28.4 g, 0.127 mol). To this 

solution was added potassium carbonate (18 g, 0.13 mol) in water (170 ml). The resulting dark blue 

colored solution was refluxed for 3 days. After the acetone was removed under reduced pressure, 

the residue was poured into water and extracted with ethyl acetate (4 x 125 ml). The organic layer 

was washed with brine (200 ml) and dried (MgS04). Removal of solvent gave a dark oily product 

(10.7 g) which is essentially one major compound. The minor impurity (< 5%) was removed via silica 

gel chromatography. Compound (7) was further purified by distillation at 160-620Cllmm Hg. 
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It is important to add the acetic acid slowly to avoid foaming. A bath for cooling the flask is 
readied in advance for use in case of vigorous reaction. 
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