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Abstract


Star-shaped aromatic derivatives of bicyclo[3.3.1]nonane with predetermined chirality were synthesized by employing the Suzuki and Sonogashira reactions. The C
            3-symmetric trifunctional aromatic derivatives based on the lateral bicyclo[3.3.1]nonene moiety possess unique molecular structures. The chiroptical properties of the star-shaped compounds and the corresponding monomeric derivatives were studied, and the absolute configuration was confirmed by using the empirical octant rule for the carbonyl chromophore and the sector rule for the aromatic chromophore.
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(+)-(1S,1′S,1′′S,5S,5′S,5′′S)-6,6′,6′′-(Benzen-1,3,5-triyl)tris(bicyclo[3.3.1]non-6-en-2-one) (6)Colorless amorphous material; yield: 34 mg (70%); mp > 250 °C (dec.); [α]D +18.7 (c 1.07, CHCl3); IR: 3406, 1707, 1589, 1447, 1186, 1106, 1066 cm–1. 1H NMR (300 MHz, CDCl3): δ = 7.36 (s, 3 H), 6.22 (dd, J = 4.3, 2.8 Hz, 3 H), 3.10 (m, 3 H), 2.80 (m, 3 H), 2.72 – 2.07 (m, 18 H), 1.98 (m, 6 H). 13C NMR (75 MHz, CDCl3): δ = 214.6, 141.4, 140.0, 124.1, 122.4, 77.6, 77.2, 76.7, 44.1, 36.2, 32.1, 31.2, 30.8, 30.0. HRMS (EI): m/z calcd for C33H36O3: 480.2664; found: 480.2668. UV (CH2Cl2): λmax (log ε) = 249 (4.41), 314 (3.42). CD (CH2Cl2): λmax (Δε) = 245 (–3.0), 308 (4.1).(+)-(1S,1′S,1′′S,5S,5′S,5′′S)-6,6′,6′′-(Benzen-1,3,5-triyltris(ethyn- 1,2-diyl))tris(bicyclo[3.3.1]non-6-en-2-one) (8)Colorless amorphous material; yield: 97 mg (86%); mp > 250 °C (dec.); [α]D +145 (c 1.23, CHCl3). IR: 2200, 1709, 1576, 1104 cm–1. 1H NMR (300 MHz, CDCl3): δ = 7.43 (s, 3 H), 6.32 (dd, J = 4.3, 3.1 Hz, 3 H), 3.74–3.68 (m, 3 H), 2.81–2.70 (m, 3 H), 2.69–1.70 (m, 24 H). 13C NMR (75 MHz, CDCl3): δ = 213.6, 134.2, 133.8, 124.1, 123.8, 86.9, 43.6, 36.0, 33.3, 30.8, 30.3, 29.9. HRMS (EI): m/z calcd for C39H36O3: 552.2664; found: 552.2659. UV (CH2Cl2): λmax (log ε) = 297 (4.63), 281 (4.63), 268 (shoulder, 4.49). CD (CH2Cl2): λmax (Δε) = 303 (20.5), 274 (–4.4).(+)-(1S,1′S,1′′S,5S,5′S,5′′S)-6,6′,6′′-(Benzen-1,3,5-triyltris(phenyl-1,4-diyl))tris(bicyclo[3.3.1]non-6-en-2-one) (10)Colorless amorphous material; yield: 20 mg (49%); mp > 250 °C (dec.); [α]D +81.8 (c 1.98, CHCl3); IR: 1708, 1512, 813 cm–1. 1H NMR (300 MHz, CDCl3): δ = 7.80 (s, 3 H), 7.63 (dd, J = 41.7, 8.5 Hz, 12 H), 6.30 (dd, J = 4.4, 2.9 Hz, 3 H), 3.21–3.08 (m, 3 H), 2.88–2.77 (m, 3 H), 2.68 (dd, J = 18.1, 5.7 Hz, 3 H), 2.58–1.40 (m, 21 H). 13C NMR (75 MHz, CDCl3): δ = 214.8, 142.0, 140.0, 139.9, 139.3, 127.5, 126.2, 124.9, 123.7, 44.1, 36.2, 32.1, 30.8, 30.8, 30.1. HRMS (EI): m/z calcd for C51H48O3: 708.3603; found: 708.3605. UV (CH2Cl2): λmax (log ε) = 287 (4.86). CD (CH2Cl2): λmax (Δε) = 308 (18.9), 277 (–23.7). 
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