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Abstract : A novel general method has been developed for the synthesis of various amino acid derived chiral 2- 
substituted benzoxazinones, known inhibitors of standard serine proteases of the chymotrypsin superfamily. 
© 1997 Elsevier Science Ltd. 

2-Substituted 4H-3,1-benzoxazin-4-ones have been shown to exhibit interesting pharmacological activity 

and are known mechanism-based inhibitors of standard serine proteases of the chymotrypsin family.] 

Interestingly, benzoxazinones containing amino acid derived functionalities at the 2-position are shown to be 

inhibitors of human leukocyte elastase (HLE) and the herpes simplex virus type 1 (HSV-1) protease.2 In 

addition, the 2-substituted benzoxazinones have also been utilized as useful synthetic precursors for the 

preparation of other classes of heterocycles of biological importance. 3 Considering the above observations, 

development of a new general method for the construction of the benzoxazinone skeleton starring from easily 

available reactants and reagents, under mild reaction conditions remains a worthwhile proposition. Our recent 

observation that N-acyl amino acids and N-acyl anthranilic acids undergo facile intramolecular cyclodehydration 

in the presence of di-tert-butyl pyrocarbonate (Boca0), leading to the formation of oxazoles and acylanthranils 

respectively 4, prompted us to investigate this approach towards synthesizing the above mentioned amino acid 

derived benzoxazinones via a similar Boc20 mediated cyclisation of N-(c~-amino)acyl anthranilic acids. Results 

of the studies thus undertaken are reported in this communication. 

Condensation of L-N-Boc-alanine (1) with methyl anthranilate (2) under standard coupling conditions 

resulted in the corresponding amide 3 (Scheme 1) in 72% yield. Hydrolysis of the ester functionality then 

yielded the acid 4 in almost quantitative yield. Gratifyingly, the acid 4, when treated with BoczO in presence of 
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pyridine and a catalytic amount of 4-dimethylamino pyridine (DMAP) 5, smoothly afforded the expected 2-[(1S)- 

l-(tert-butoxycarbonylamino)ethyl]benzoxazinone (5) in high yield. The mechanism of formation of the product 

can be rationalized via Boc20 assisted formation of mixed anhydride of the carboxylic acid followed by 

nucleophilic addition of the amide oxygen on the activated carboxylic acid carbon leading to the product. 

Having attained the primary objective of constructing the target benzoxazinone moiety under mild and 

essentially non-racemizing reaction condition 6, we proceeded to extend this method for synthesizing other 

potentially useful 2-substituted benzoxazinones, derived from amino acids with varied substituents and different 

functional groups. Accordingly, the N-(a-amino)acyl anthranilic acids 6a - f, prepared following a similar 

procedure as in scheme 1 (65 - 80% yield), were cyclized uneventfully under BoczO mediated cyclodehydration, 

affording the corresponding benzoxazinones 7a - f (Table 1).7 Besides the mild reaction condition, other note- 
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Table 1: Boc20 assisted synthesis of chiral 2-[((x-amino)aikyl]bezoxazinones 

worthy features of the above reaction are the relatively short reaction time (3 - 4 h) and consistently high yield of 

the products, allowing for easy assembling of the target benzoxazinone skeleton without effecting the other 
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functional groups present. 

In conclusion, a novel general method has been developed for efficient synthesis of a biologically 

important class of 2-substituted benzoxazinones, employing Boc20 in the crucial ring forming reaction, thereby 

avoiding the necessity of using carbodiimide based coupling reagents 2, which are generally more expensive 

and/or often causes difficulty in separation of product from the reagent derived by-products. It is hoped that the 

present method will prove to be an attractive alternative to the existing methodologies 2,8 for synthesizing the 

title compounds. 
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residual oil purified by column chromatography (silica gel, petroleum ether/ethyl acetate) affording the 

product 5. 
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7. All the new compounds synthesized were fully characterized by their IR, IH NMR, 13C NMR and Mass 

spectral data. Characteristic data for some of the compounds are given below : 

5 : [a}D = -47.5 (C 4.2, CHC13); IR (KBr) 1690 cm-J : IH NMR (200 MHz, CDC13) ~51.47 (s, 9 H), 
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8. 

1.6 (d, J = 6.7 Hz, 3 H), 4.68 (m, 1 H), 5.26 (br s, 1 H), 7.55 (m, 2 H), 7.88 (m, 1 H), 8.16 (d, J = 

7.3 Hz, 1 H); MS (CI) 291 (MH+). 

7d : [et]D = -131.3 (c 1.3, CHC13); IR (neat) 1695 cm-l : 1H NMR (200 MHz, CDCI3) ~i 1.25 (s, 9 

H), 1.85 - 2.5 (m, 4 H), 3.6 (m, 2 H), 4.64 (m, 1 H), 7.45 (m, 2 H), 7.76 (m, 1 H), 8.16 (m, 1 H); 

13C NMR (50 MHz, CDCI3) ~ 161.5, 145.7, 136.5, 128.5, 126.9, 118.4, 79.8, 58.2, 31.9, 28.2, 

19.3, 17.4; MS (CI) 317 (MH+). 

7e : [tX]D = -93.5 (c 0.8, CHCI3); IR (neat) 1763, 1694 cm-l : IH NMR (200 MHz, CDCI3) S 1.17 

(s, 6 H), 1.42 (s, 6 H), 1.65 and 1.66 (2s, 6 H), 4.15-4.35 (m, 2 H), 7.52 (m, 2 H), 7.78 (m, 1 H), 

8.18 (m, 1 H); 13C NMR (50 MHz, CDC13) fi 160.2, 150.8, 146.2, 136.8, 136.3, 128.6, 128.5, 

126.8, 116.8, 95.4, 80.3, 74.6, 66.9, 29.7, 28.3, 27.8, 26.6, 18.3; MS (FAB+) 359 (M+-I).  

7f : [a]D = -154.5 (c 1.2, CHCI3); IR (neat) 1760, 1692 cm-1 : 1H NMR (200 MHz, CDC13) 6 1.16 

(s, 9 H), 1.7-1.85 (2s, 6H), 4.78 (d, J = 6.5 Hz, 1 H), 5.34 (br s, 1 H), 7.32 (m, 5 H), 7.66 (m, 2 H), 

7.80 (m, 1 H), 8.23 (d, J = 6.2 Hz, 1 H); 13C NMR (50 MHz, CDC13) 8 159.6, 151.6, 145.5, 

140.1, 136.6, 129.2, 128.6, 127.7, 127.6, 126.3, 117.3, 96.7, 81.7, 80.3, 63.8, 29.6, 28.0, 27.7, 

26.5; MS (FAB+) 423 (MH+). 

For general methods for the synthesis of 2-alkyl/aryl substituted benzoxazinone ring, see : 
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