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Abstract

An efficient preparation of fused [2,1-b]quinazolinones has been developed utilizing polymer-supported reagents. (±)-Vasicinone was converted into its dione by oxidation with poly (4-vinylpyridiniumdichromate). An efficient method has been developed for the synthesis of (d)- and (l)-vasicinone via asymmetric reduction of pyrrolo[2,1-b]quinazoline-3,9-dione by employing NaBH4/Me3SiCl as the reducing agent and polymer-supported chiral sulfonamide as catalyst.
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Typical Procedure: Preparation of Compound 10a. To a stirred solution of 3-bromo-3-deoxyvasicinone 9 (134 mg, 0.50 mmol) in MeOH (5 mL) was added Amberlyst A-26 in the AcO- form D (275 mg, 1.00 mmol, 3.65 mmol/g). The mixture was stirred at r. t. for 1 h then a MeOH (5 mL) solution of Pd(OAc)2 (56 mg, 0.25 mmol) and boron hydride exchange resin E (500 mg, 1.5 mmol) was added to the reaction flask under a nitrogen atmosphere and the mixture was held at reflux for 1 h. After completion of the reaction as indicated by TLC the reaction was filtered the resin was washed with CH2Cl2 and EtOH. The filtrate was concen-trated under reduced pressure to afford 10a in 95% yield. Mp 203-204 °C; 1H NMR (200 MHz, CDCl3): δ = 2.30-2.50 (m, 1 H), 2.60-2.80 (m, 1 H), 4.00-4.20 (m, 1 H), 4.30-4.50 (m, 1 H), 5.10-5.30 (m, 2 H), 7.50-7.60 (m, 1 H), 7.70-7.80 (m, 2 H), 8.40 (d, J = 8.1 Hz, 1 H). MS (EI): m/z = 202 [M+].
[bookmark: RD17806ST-13]13  
            
Typical Procedure: Preparation of Compound 11. To a stirred solution of compound 10a (75 mg, 0.036 mmol) in DMF (5 mL) was added poly(vinylpyridinium dichromate) F (190 mg, 0.14 mmol). The reaction mixture was stirred at 70 °C until the completion of the reaction. The resin was removed by filtration and washed with CH2Cl2. Evaporation of the filtrate provided 11a in 92% yield. Mp 165-170 °C; IR (KBr): 1744, 1656, 1600 cm-1; 1H NMR (200 MHz, CDC13): δ = 3.05 (t, J = 6.7 Hz, 2 H), 4.41 (t, J = 6.7 Hz, 2 H) 7.63 (ddd, J = 7.8, 7.6, 1.5 Hz, l H), 7.85 (d, J = 7.8, 1.5 Hz, 1 H), 7.98 (ddd, J = 8.3, 7.6, 1.5 Hz, 1 H), 8.37 (dd, J = 8.3, 1.5 Hz, lH); MS (EI): m/z = 200 [M+].
[bookmark: RD17806ST-14]14  
            
Typical Procedures: Preparations of (d)-Vasicinone (10R)a and (l)-Vasicinone (10S)a. A solution of Me3SiCl (132 mg, 1.2 mmol) was added to a suspension of NaBH4 (45 mg, 1.2 mmol) in THF (10 mL) and the resulting suspension held at reflux for 1 h. The polymer-supported chiral sulfonamide G (50 mg, 0.12 mmol) was added and the suspension was treated with a solution of compound 11a (100 mg, 0.5 mmol) in THF (10 mL) at rate of 3 mL h-1. After completion of the reaction, the mixture was treated with water and filtered. The resulting aqueous solution was extracted with CH2Cl2. The organic phase was dried (Na2SO4) and evaporated to afford the (10R)a in 93% yield and 94% ee (as determined by chiral HPLC
   [15]
 ). Mp 202-203 °C; [α]D
            22 +102 (c 1, CHCl3), Lit.
   [16a]
  [α]D
            22 +148 (c 1.35, EtOH); IR (KBr): 3140, 1668 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.21-2.42 (m, 1 H), 2.63-2.79 (m, 1 H), 3.92-4.11 (m, 1 H), 4.30-4.49 (m, 1 H), 4.82 (s, 1 H), 5.19 (t, J = 7.35 Hz, 1 H), 7.43-7.62 (m, 1 H), 7.68-7.77 (m, 2 H), 8.33 (d, J = 7.35 Hz, 1 H); MS (EI): m/z = 202 [M+]. Alternatively, polymer-supported chiral sulfonamide H (98 mg, 0.25 mmol) suspension was treated with compound 11a (200 mg, 1.0 mmol) to give (10
            S
            )a in 95% yield and 94% ee (as determined by chiral HPLC
   [15]
 ). Mp 200-202 °C; [α]D
            22 -85 (c 0.5, CHCl3), Lit.
   [16b]
  [α]D
            22 -90 (c 0.5, CHCl3); IR (KBr): 3135, 1648 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.21-2.39 (m 1 H), 2.62-2.83 (m, 1 H), 4.0-4.1 (m, 1 H), 4.32-4.53 (m, 1 H), 4.75 (s, 1 H), 5.19 (t, J = 7.15 Hz, 1 H), 7.39-7.58, (m, 1 H), 7.71-7.82 (m, 2 H), 8.29 (d, J = 7.15 Hz, 1 H); MS (EI): m/z = 202 [M+].
[bookmark: RD17806ST-15]15  Conditions: Chiracel OD column employing hexane-2-propanol (85:15) as the mobile phase at 0.7 mL/min flow rate and monitored at 254 nm wavelength.
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