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The synthesis of unsymmetrically peri-annulated naphthalene dyes, perimidinium imides (PrIm), is reported. Compared with the symmetrical and popular analogous naphthalenediimide dyes, PrIm showed a red-shifted absorption maximum. The water-soluble dyes showed tunable self-assembly behaviors and optical properties. The dyes retain their photoluminescence properties in water.
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2-(2-Ethylhexyl)-6,7-bis(methylamino)-1H-benzo[de]isoquinoline-1,3(2H)-dione (3a)
A 25 mL sealed tube was loaded with imide 2a (400 mg, 923 μmol). MeNH2·HCl (312 mg, 4.61mmol), K2CO3 (1.61 g, 13.8 mmol), and 1,4-dioxane (7 mL) were added, and the tube was then tightly sealed and the mixture was refluxed for 24 h. The mixture was then cooled to r.t., and the reaction was quenched by pouring into H2O (250 mL). The resulting mixture was extracted with EtOAc (3 × 150 mL) and the organic extracts were dried (Na2SO4), filtered, and concentrated under reduced pressure. The crude mixture was purified by column chromatography (silica gel, DCM) to give a brown–yellow solid; yield: 135 mg (40%).
IR: 2956, 2918, 1677, 1631, 1583, 1461, 1392, 1170, 969, 810, 748 cm–1.
1H NMR (400 MHz, CDCl3): δ = 8.40 (d, 3
          J = 6.0 Hz, 2 H), 6.71 (d, 3
          J = 8.4 Hz, 2 H), 5.83 (s, 2 H), 4.09–4.04 (m, 2 H), 2.99 (d, 3
          J = 4.8 Hz, 6 H), 1.94–1.91 (m, 1 H), 1.36–1.28 (m, 8 H), 1.44–1.29 (m, 8 H), 0.90 (t, 3
          J = 7.2 Hz, 3 H), 0.86 (t, 3
          J = 7.2 Hz, 3 H). 13C NMR (125 MHz, CDCl3): δ = 165.0, 153.2, 133.7, 125.0, 112.3, 111.6, 106.4, 43.8, 38.0, 31.3, 29.7, 28.9, 24.1, 23.1, 14.1, 10.8. MALDI (TOF) HRMS: m/z [M+] calcd for C22H29N3O2: 367.226; found: 367.168
7-(2-Ethylhexyl)-1,3-dimethyl-6,8-dioxo-3,6,7,8-tetrahydropyrido[3,4,5-gh]perimidin-1-ium Chloride (aPrIm)
Under inert conditions, 3a (100 mg, 272 µmol) was stirred with triethyl orthoformate (4 mL) and concd HCl (100 μL) at 70 °C for 10 h. When the reaction was complete, the resultant precipitate was collected by filtration, washed with Et2O (2 × 10 mL), and dried in vacuo to give a yellow solid; yield: 77.0 mg (72%).
IR: 2956, 2921, 2870, 1698, 1671, 1596, 1499, 1463, 1378, 1351, 1267, 1154, 1095, 849, 817, 771, 619 cm–1. 1H NMR (400 MHz, CDCl3): δ = 11.91 (s, 1 H), 8.69 (d, 3
          J = 8.4 Hz, 2 H), 7.24 (d, 3
          J = 8.4 Hz, 1 H), 4.16–4.06 (m, 8 H), 1.92–1.88 (m, 1 H), 1.39–1.27 (m, 8 H), 0.92 (t, 3
          J = 7.2 Hz, 3 H), 0.87 (t, 3
          J = 7.2 Hz, 3 H). 13C NMR (125 MHz, CDCl3): δ = 162.9, 137.1, 134.2, 129.1, 119.4, 119.0, 108.7, 44.5, 37.7, 30.7, 28.6, 24.0, 23.0, 14.1, 10.6. HRMS (ESI): m/z [M+] calcd for C23H28N3O2: 378.2176; found: 378.2169. 
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