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Abstract


4,5-Dihydro-1H-2,5-benzoxazocine-1,6(3H)-diones have been synthesized by treatment of tert-butoxycarbonyl (Boc)-protected 1,2-cyclic sulfamidates with phthalic acid derivatives. Protection of one acid hydroxy group and the deprotection of the N-Boc group of the adducts, followed by cyclization, afforded the desired products in high yields. When derivatives of isophthalic acid were used in the synthetic sequence, nine-membered-ring analogues were formed. All the prepared compounds except one are novel.

        

      


        

Key words

benzoxazocines - 
        nine-membered analogues - 
        cyclization - 
        sulfamidates
      


 




	
References and Notes


	
1 Part 238 in the series ‘Studies on Novel Synthetic Methodologies’. 









	
2 Sahn JJ, Martin SF. Tetrahedron Lett. 2011; 52: 6855 





Crossref





	
3 Glaser R, Cohen S, Donnell D, Agranat I. J.  Pharm. Sci. 1986; 75: 772 





Crossref





	
4 Mishra JK, Samanta K, Jain M, Dikshit M, Panda G. Bioorg. Med. Chem. Lett. 2010; 20: 244 





Crossref







	
5a Seto S, Tanioka A, Ikeda M, Izawa S. Bioorg. Med. Chem. 2005; 13: 5717 





Crossref





	
5b Ohnmacht CJ, Albert JS, Bernstein PR, Rumsey WL, Masek BB, Dembofsky BT, Koether GM, Andisik DW, Aharony D. Bioorg. Med. Chem. 2004; 12: 2653 





Crossref








	
6 Prapalert W, Santiarworn D, Liawruangrath S, Liawruangrath B, Pyne SG. Nat. Prod. Commun. 2014; 9: 1433 














For some recent examples, see:
        
	
7a Albert JS, Ohnmacht C, Bernstein PR, Rumsey WL, Aharony D, Masek BB, Dembofsky BT, Koether GM, Potts W, Evenden JL. Tetrahedron 2004; 60: 4337 





Crossref





	
7b Lu S.-M, Alper H. J. Am. Chem. Soc. 2005; 127: 14776 





CrossrefPubMed





	
7c Rujirawanich J, Gallagher T. Org. Lett. 2009; 11: 5494 





Crossref





	
7d Moghaddam FM, Saeidian H, Kiamehr M, Mirjafary Z, Taheri S. ARKIVOC 2010; (xi): 91 









	
7e Bachman M, Mann SE, Sheppard TD. Org. Biomol. Chem. 2012; 10: 162 





Crossref





	
7f Liu L, Xu S, Zhou H. Tetrahedron 2013; 69: 8386 





Crossref









	
8a Gabriel S. Ber. Dtsch. Chem. Ges. 1905; 38: 2389 





Crossref





	
8b Hasan SK, Abbas SA. Can. J. Chem. 1975; 53: 2450 





Crossref





	
8c Núñez O, Rodríguez J, Angulo L. J. Phys. Org. Chem. 1993; 7: 80 












	
9 Aly AA. Org. Biomol. Chem. 2003; 1: 756 





Crossref







	
10a Meléndez RE, Lubell WD. Tetrahedron 2003; 59: 2581 





Crossref





	
10b Han Z, Krishnamurthy D, Grover P, Fang QK, Senanayake CH. J. Am. Chem. Soc. 2002; 124: 7880 





CrossrefPubMed





	
10c Wei L, Lubell WD. Can. J. Chem. 2001; 79: 94 





Crossref





	
10d Leisch H, Sullivan B, Fonovic B, Dudding T, Hudlicky T. Eur. J. Org. Chem. 2009; 2806 












	
11 Bower JF, Szeto P, Gallagher T. Org. Lett. 2007; 9: 4909 





Crossref





	
12 Bower JF, Švenda J, Williams AJ, Charmant JP. H, Lawrence RM, Szeto P, Gallagher T. Org. Lett. 2004; 6: 4727 





CrossrefPubMed







	
13a Das B, Reddy CR, Nagendra S, Lingaiah M. Tetrahedron Lett. 2011; 52: 3496 





Crossref





	
13b Jangili P, Kashanna J, Das B. Tetrahedron Lett. 2013; 54: 3453 





Crossref








	
14 Sharma GV. M, Manohar V, Dutta SK, Sridhar B, Ramesh V, Srinivas R, Kunwar AC. J. Org. Chem. 2010; 75: 1087 





Crossref





	
15 Reddy VJ, Pradhan TK, Ghosh S. Tetrahedron Lett. 2012; 53: 6148 





Crossref





	
16 
          4,5-Dihydro-1H-2,5-benzoxazocine-1,6(3H)-diones 6a–k; General Procedure
A solution of salt 5 (0.38 mmol) in MeCN (10 mL) was added slowly to a solution of DIPEA (0.1 mL, 0.57 mmol) in MeCN (30 mL) at 80 °C, and the mixture was kept at 80 °C for 2 h. The reaction was quenched with sat. aq NH4Cl (10 mL) at 0 °C, and the mixture was diluted with EtOAc (30 mL) and washed sequentially with 1 M HCl (10 mL) and brine (10 mL). The organic layer was dried (Na2SO4), filtered, and concentrated, and the residue was purified by column chromatography [60–120 mesh silica gel, EtOAc–hexane (2:8)].
4,5-Dihydro-1H-2,5-benzoxazocine-1,6(3H)-diones (6a); Alternative Procedure
A solution of salt 7 (0.38 mmol) in CH2Cl2 (15 mL) was treated with HATU (295 mg, 0.77 mmol), HOAt (105 mg, 0.77 mmol), and DIPEA (0.2 mL, 1.15 mmol) at 0 °C. The mixture was stirred at r.t. for 36 h, diluted with H2O (10 mL), and extracted with CH2Cl2 (15 mL). The organic phase was washed with brine (10 mL), dried (Na2SO4), filtered, and concentrated. The residue was purified by column chromatography [silica gel, EtOAc–hexane (2:8)] to give a white solid; yield: 43 mg (59%); mp 138–140 °C (Lit.8a,b 139 °C).
Selected analytical data: 
8-Nitro-4,5-Dihydro-1H-2,5-benzoxazocine-1,6(3H)-dione (6b)
Pale-yellow solid; yield: 72 mg (64%); mp 134–136 °C. IR (KBr): 3363, 2925, 1706, 1545, 1348 cm–1. 1H NMR (500 MHz, CDCl3): δ = 8.68 (d, J = 2.0 Hz, 1 H), 8.62 (dd, J = 8.0, 2.0 Hz, 1 H), 8.07 (d, J = 8.0 Hz, 1 H), 4.00–3.88 (m, 4 H). 13C NMR (125 MHz, CDCl3): δ = 166.5, 166.3, 151.8, 136.4, 133.4, 129.3, 124.6, 118.9, 60.5, 41.2. ESI-MS: m/z = 237 [M + H]+. Anal. Calcd for C10H8N2O5: C, 50.85; H, 3.41. Found: C, 50.98; H, 3.37.
(4R)-4-Phenyl-4,5-dihydro-1H-2,5-benzoxazocine-1,6(3H)-dione (6f)
White solid; yield: 68 mg (67%); mp 86–88 °C; [α]D
          25 +34.0 (c 2.2, CHCl3). IR (KBr): 3444, 2925, 1771, 1714, 1391 cm–1. 1H NMR (300 MHz, CDCl3): δ = 7.84–7.77 (m, 2 H), 7.72–7.65 (m, 2 H), 7.48–7.42 (m, 2 H), 7.38–7.24 (m, 3 H), 5.47 (dd, J = 10.0, 5.0 Hz, 1 H), 4.65 (dd, J = 12.0, 10.0 Hz, 1 H), 4.22 (dd, J = 12.0, 5.0 Hz, 1 H). 13C NMR (75 MHz, CDCl3): δ = 168.8, 136.7, 134.1, 131.7, 128.7, 128.1, 127.8, 123.3, 62.2, 57.4. ESI-MS: m/z = 268 [M + H]+. Anal. Calcd for C16H13NO3: C, 71.90; H, 4.90. Found: C, 72.10; H, 4.85. 
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