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Serial synthesis of oxa[3.n]cyclophanes and homooxacalix[n]arenes via reductive coupling of arenedialdehydes, and their X-ray structures
Naoki Komatsu,* and Takefumi Chishiro

Department of Chemistry, Graduate School of Science, Kyoto University, Kitashirakawa, Sakyo-ku, Kyoto 606-8502, Japan.

Full details of physical data for all the new compounds obtained are listed below.   
    2,11,20-trioxa[3.3.3]metacyclophane (2a3). Mp. 86-88 °C; H = 7.71 (s, 3H, Ar-H), 7.21-7.37 (m, 9H, Ar-H), 4.59 (s, 12H, CH2); C = 138.71, 128.14, 126.89, 126.89, 71.60.   MALDI-TOF-MS (pos) calc. for C24H24NaO3 383.5, found 383.5 (M+Na+).   (Found: C, 79.84; H, 6.71. Calc. for C24H24O3: C, 79.96; H, 6.72%).

    2,11,20,29-tetraoxa[3.3.3.3]metacyclophane (2a4). Mp. 135-136 °C; H = 7.29-7.32 (s, 16H, Ar-H), 4.54 (s, 16H, CH2); C = 138.33, 128.42, 127.37, 127.22, 72.09.   MALDI-TOF-MS (pos) calc. for C32H32NaO4 503.6, found 503.7 (M+Na+).   (Found: C, 79.78; H, 6.77. Calc. for C32H32O4: C, 79.96; H, 6.72%).

    2,11,20,29,38-pentaoxa[3.3.3.3.3]metacyclophane (2a5). Mp. 109-110 °C; H = 7.37 (s, 5H, Ar-H), 7.30 (s, 15H, Ar-H), 4.54 (s, 20H, CH2); C = 138.41, 128.48, 127.20, 127.10, 71.98.   MALDI-TOF-MS (pos) calc. for C40H40NaO5 623.7, found 623.6 (M+Na+).   (Found: C, 79.97; H, 6.68. Calc. for C40H40O5: C, 79.96; H, 6.72%).

    2,11,20,29,38,47-hexaoxa[3.3.3.3.3.3]metacyclophane (2a6). Mp. 92-94 °C; H = 7.35 (s, 6H, Ar-H), 7.29 (s, 18H, Ar-H), 4.54 (s, 24H, CH2); C = 138.41, 128.48, 127.17, 127.08, 72.02.   MALDI-TOF-MS (pos) calc. for C48H48NaO6 743.9, found 744.2 (M+Na+).   (Found: C, 78.54; H, 7.08. Calc. for C48H48O6•H2O: C, 78.01; H, 6.83%).

    2,11,20,29,38,47,56-heptaoxa[3.3.3.3.3.3.3]metacyclophane (2a7). Mp. 127-129 °C; H = 7.35 (s, 7H, Ar-H), 7.29 (s, 21H, Ar-H), 4.53 (s, 28H, CH2); C = 138.44, 128.51, 127.16, 127.08, 72.08.   MALDI-TOF-MS (pos) calc. for C56H56NaO7 864.05, found 864.16 (M+Na+).   (Found: C, 79.00; H, 6.85. Calc. for C56H56O7•1/2H2O: C, 79.11; H, 6.77%).

    2,11,20,29,38,47,56,65-octaoxa[3.3.3.3.3.3.3.3]metacyclophane (2a8). Mp. 76-78 °C; H = 7.35 (s, 8H, Ar-H), 7.28 (s, 24H, Ar-H), 4.53 (s, 32H, CH2); C = 138.44, 128.51, 127.16, 127.08, 72.08.   MALDI-TOF-MS (pos) calc. for C64H64NaO8 984.20, found 984.37 (M+Na+).   (Found: C, 78.84; H, 6.67. Calc. for C64H64O8•H2O: C, 78.50; H, 6.81%).

    2,11,20,29-tetraoxa[3.3.3.3]paracyclophane (2b4). Mp. 145-147 °C; H = 7.19 (s, 16H, Ar-H), 4.50 (s, 16H, CH2); C = 137.84, 128.10, 71.81.   MALDI-TOF-MS (pos) calc. for C32H32NaO4 503.6, found 503.5 (M+Na+).   (Found: C, 79.81; H, 6.87. Calc. for C32H32O4: C, 79.96; H, 6.72%).

    2,11,20,29,38-pentaoxa[3.3.3.3.3]paracyclophane (2b5). Mp. 143-145 °C; H = 7.35 (s, 20H, Ar-H), 4.56 (s, 20H, CH2); C = 137.63, 127.84, 71.51.   MALDI-TOF-MS (pos) calc. for C40H40NaO5 623.7, found 623.6 (M+Na+).   (Found: C, 79.96; H, 6.71. Calc. for C40H40O5: C, 79.96; H, 6.72%).  

    2,11,20,29,38,47-hexaoxa[3.3.3.3.3.3]paracyclophane (2b6). Mp. 155-156 °C; H = 7.36 (s, 24H, Ar-H), 4.55 (s, 24H, CH2); C = 137.59, 127.91, 71.62.   MALDI-TOF-MS (pos) calc. for C48H48NaO6 743.9, found 743.7 (M+Na+).   (Found: C, 79.68; H, 6.77. Calc. for C48H48O6•H2O: C, 79.96; H, 6.72%).

    2,11,20,29,38,47,56-heptaoxa[3.3.3.3.3.3.3]paracyclophane (2b7). Mp. 97-100 °C; H = 7.35 (s, 28H, Ar-H), 4.54 (s, 28H, CH2); 13C NMR:  = 137.67, 127.91, 71.75.   MALDI-TOF-MS (pos) calc. for C56H56NaO7 864.0, found 864.0 (M+Na+).   Anal Calc. for C56H56O7: C, 79.96; H, 6.72.  Found: C, 79.54; H, 6.74.

    2,11,20,29,38,47,56,65-octaoxa[3.3.3.3.3.3.3.3]paracyclophane (2b8): mp. 122-124 °C; H = 7.35 (s, 32H, Ar-H), 4.54 (s, 32H, CH2); C = 137.57, 127.87, 71.68.   MALDI-TOF-MS (pos) calc. for C64H64NaO8 984.2, found 984.2 (M+Na+).   (Found: C, 78.84; H, 6.84. Calc. for C64H64O8•H2O: C, 78.50; H, 6.81%).

    2,11,20,29,38,47,56,65,74-nonaoxa[3.3.3.3.3.3.3.3.3]paracyclophane (2b9). H = 7.35 (s, 36H, Ar-H), 4.54 (s, 36H, CH2); C = 137.63, 127.89, 71.73.   MALDI-TOF-MS (pos) calc. for C72H72NaO9 1104.4, found 1104.4 (M+Na+).

    2,11,20,29,38,47,56,65,74,83-decaoxa[3.3.3.3.3.3.3.3.3.3]paracyclophane (2b10): H = 7.35 (s, 40H, Ar-H), 4.54 (s, 40H, CH2); C = 137.62, 127.90, 71.72.   MALDI-TOF-MS (pos) calc. for C80H80NaO10 1224.5, found 1224.8 (M+Na+).

    2,11,20,29,38,47,56,65,74,83,92-undecaoxa[3.3.3.3.3.3.3.3.3.3.3]paracyclophane (2b11): H = 7.35 (s, 44H, Ar-H), 4.54 (s, 44H, CH2); C = 137.64, 127.90, 71.75.   MALDI-TOF-MS (pos) calc. for C88H88NaO11 1344.7, found 1344.7 (M+Na+).

    7,15,23-trimethyl-25,26,27-trimethoxy-2,3,10,11,18,19-hexahomo-3,11,19-trioxacalix[3]arene (2c3). Mp. 133-135 °C; H = 7.08 (s, 6H, Ar-H), 4.45 (s, 12H, CH2), 3.18 (s, 9H, OCH3), 2.27 (s, 9H, Ar-CH3); C = 155.74, 132.60, 131.36, 131.04, 66.27, 62.00, 20.67.  MALDI-TOF-MS (pos) calc. for C30H36NaO6 515.2, found 515.1 (M+Na+).   (Found: C, 73.01; H, 7.41. Calc. for C30H36O6: C, 73.13; H, 7.38%).

    7,15,23,31-tetramethyl-33,34,35,36-tetramethoxy-2,3,10,11,18,19,26,27-octahomo-3,11,19,27-tetraoxacalix[4]arene (2c4). Mp. 221-222 °C; H = 7.17 (s, 8H, Ar-H), 4.48 (s, 16H, CH2), 3.38 (s, 12H, OCH3), 2.30 (s, 12H, Ar-CH3); C =155.26, 133.34, 131.35, 130.76, 66.90, 62.48, 20.74.   MALDI-TOF-MS (pos) calc. for C40H48NaO8 679.8, found 679.9 (M+Na+).   (Found: C, 71.37; H, 7.29. Calc. for C40H48O8: C, 71.18; H, 7.48%).
    7,15,23,31,39-pentamethyl-41,42,43,44,45-pentamethoxy-2,3,10,11,18,19,26,27,34,35-decahomo-3,11,19,27,35-pentaoxacalix[5]arene (2c5). H = 7.16 (s, 10H, Ar-H), 4.53 (s, 20H, CH2), 3.55 (s, 15H, OCH3), 2.27 (s, 15H, Ar-CH3); C = 154.68, 133.47, 130.79, 130.66, 67.06, 62.51, 20.77.   MALDI-TOF-MS (pos) calc. for C50H60NaO10 844.0, found 844.1 (M+Na+).   (Found: C, 67.46; H, 6.83. Calc. for C50H60O10•CH2Cl2: C, 67.60; H, 6.91%).

    7,15,23,31,39,47-hexamethyl-49,50,51,52,53,54-hexamethoxy-2,3,10,11,18,19,26,27,34,35,42,43-dodecahomo-3,11,19,27,35,43-hexaoxacalix[6]arene (2c6). Mp. 142-145 °C; H = 7.18 (s, 12H, Ar-H), 4.58 (s, 24H, CH2), 3.66 (s, 18H, OCH3), 2.28 (s, 18H, Ar-CH3); C = 154.52, 133.55, 130.86, 130.41, 67.30, 62.58, 20.83.   MALDI-TOF-MS (pos) calc. for C60H72KO12 1024.3, found 1024.2 (M+K+).   (Found: C, 72.90; H, 7.19. Calc. for C60H72O12: C, 73.13; H, 7.38%).

    7,15,23,31,39,47,55-heptamethyl-57,58,59,60,61,62,63-heptamethoxy-2,3,10,11,18,19,26,27,34,35,42,43,50,51-tetradecahomo-3,11,19,27,35,43,51-heptaoxacalix[7]arene (2c7). H = 7.17 (s, 14H, Ar-H), 4.56 (s, 28H, CH2), 3.64 (s, 21H, OCH3), 2.27 (s, 21H, Ar-CH3); C = 154.61, 133.54, 130.85, 130.53, 67.25, 62.58, 20.82.   MALDI-TOF-MS (pos) calc. for C70H84NaO14 1172.4, found 1172.8 (M+Na+).   (Found: C, 71.60; H, 7.42. Calc. for C70H84O14•H2O: C, 72.00; H, 7.44%).

    7,15,23,31,39,47,55,63-octamethyl-65,66,67,68,69,70,71,72-octamethoxy-2,3,10,11,18,19,26,27,34,35,42,43,50,51,58,59-hexadecahomo-3,11,19,27,35,43,51,59-octaoxacalix[8]arene (2c8). H = 7.19 (s, 16H, Ar-H), 4.59 (s, 32H, CH2), 3.71 (s, 24H, OCH3), 2.29 (s, 24H, Ar-CH3); C = 154.48, 133.57, 130.88, 130.35, 67.33, 62.58, 20.84.   MALDI-TOF-MS (pos) calc. for C80H96NaO16 1336.7, found 1337.3 (M+Na+). (Found: C, 71.43; H, 7.18. Calc. for C80H96O16•2H2O: C, 71.18; H, 7.48%).

    7,15,23,31,39,47,55,63,71-nonamethyl-73,74,75,76,77,78,79,80,81-nonamethoxy-2,3,10,11,18,19,26,27,34,35,42,43,50,51,58,59,66,67-octadecahomo-3,11,19,27,35,43,51,59,67-nonaoxacalix[9]arene (2c9). H = 7.20 (s, 18H, Ar-H), 4.60 (s, 36H, CH2), 3.72 (s, 27H, OCH3), 2.29 (s, 27H, Ar-CH3); C = 154.46, 133.59, 130.90, 130.33, 67.36, 62.55, 20.86.   MALDI-TOF-MS (pos) calc. for C90H108NaO18 1500.9, found 1501.0 (M+Na+).

    7,15,23,31-tetrakismethylthio-33,34,35,36-tetramethoxy-2,3,10,11,18,19,26,27-octahomo-3,11,19,27-tetraoxacalix[4]arene (2d4). Mp. 155-156 °C; H = 7.28 (s, 8H, Ar-H), 4.48 (s, 16H, CH2), 3.41 (s, 12H, OCH3), 2.46 (s, 12H, SCH3); C = 155.20, 133.30, 131.74, 129.13, 66.56, 62.45, 16.60.   MALDI-TOF-MS (pos) calc. for C40H48NaO8S4 808.5, found 808.6 (M + Na+).   (Found: C, 61.10; H, 6.16. Calc. for C40H48O8S4: C, 61.20; H, 6.18%).

    7,15,23,31,39-pentakismethylthio-41,42,43,44,45-pentamethoxy-2,3,10,11,18,19,26,27,34,35-decahomo-3,11,19,27,35-pentaoxacalix[5]arene (2d5). H = 7.27 (s, 10H, Ar-H), 4.53 (s, 20H, CH2), 3.57 (s, 15H, OCH3), 2.43 (s, 15H, SCH3); C = 154.72, 133.48, 131.88, 128.62, 66.92, 62.52, 16.62.   MALDI-TOF-MS (pos) calc. for C50H60NaO10S5 1004.3, found 1003.7 (M + Na+).

    7,15,23,31,39,47-hexakismethylthio-49,50,51,52,53,54-hexamethoxy-2,3,10,11,18,19,26,27,34,35,42,43-dodecahomo-3,11,19,27,35,43-hexaoxacalix[6]arene (2d6). H =  7.29 (s, 12H, Ar-H), 4.56 (s, 24H, CH2), 3.64 (s, 18H, OCH3), 2.42 (s, 18H, SCH3); C = 154.63, 133.55, 131.89, 128.42, 67.03, 62.54, 16.55.   MALDI-TOF-MS (pos) calc. for C60H72NaO12S6 1200.6, found 1201.3 (M + Na+).

    7,15,23,31,39,47,55-heptamethylthio-57,58,59,60,61,62,63-heptamethoxy-2,3,10,11,18,19,26,27,34,35,42,43,50,51-tetradecahomo-3,11,19,27,35,43,51-heptaoxacalix[7]arene (2d7). H = 7.30 (s, 14H, Ar-H), 4.58 (s, 28H, CH2), 3.68 (s, 21H, OCH3), 2.43 (s, 21H, SCH3); C = 154.54, 133.58, 131.91, 128.31, 67.10, 62.55, 16.57.   MALDI-TOF-MS (pos) calc. for C70H84NaO14S7 1396.9, found 1396.9 (M + Na+).

    7,23-dimethyl-33,35-dimethoxy-2,3,10,11,18,19,26,27-octahomo-3,11,19,27-tetraoxacalix[4]arene (4c2a2). Mp. 147-148 °C; H = 7.37 (s, 2H, Ar-H), 7.28-7.32 (m, 6H, Ar-H), 7.17 (s, 4H, MeO-Ar-H), 4.57 (s, 8H, Ar-CH2), 4.46 (s, 8H, MeO-Ar-CH2), 3.44 (s, 6H, OCH3), 2.29(s, 6H, Ar-CH3); C = 155.01, 138.25, 133.50, 131.09, 130.76, 128.34, 127.68, 127.44, 72.42, 67.05, 62.66, 20.73.   MALDI-TOF-MS (pos) calc. for C36H40NaO6 591.7, found 591.5 (M + Na+).   (Found: C, 75.99; H, 7.21. Calc. for C36H40O6: C, 76.02; H, 7.10%).

    7,15,31-trimethyl-41,42,44-trimethoxy-2,3,10,11,18,19,26,27,34,35-decahomo-3,11,19,27,35-pentaoxacalix[5]arene (4c3a2). H = 7.38 (s, 2H, Ar-H), 7.30-7.33 (m, 6H, Ar-H), 7.18 (s, 2H, MeO-Ar-H), 7.17 (s, 2H, MeO-Ar-H), 7.13 (s, 2H, MeO-Ar-H), 4.58 (s, 4H, CH2), 4.56 (s, 8H, CH2), 4.52 (s, 4H, CH2), 4.51 (s, 4H, CH2), 3.61 (s, 6H, OCH3), 3.58 (s, 3H, OCH3), 2.26 (s, 6H, Ar-CH3), 2.19 (s, 3H, Ar-CH3); C = 154.78, 154.36, 138.42, 133.61, 133.55, 130.96, 130.83, 130.76, 130.63, 130.15, 128.35, 127.36, 127.15, 127.07, 72.29, 67.27, 67.10, 66.90, 62.73, 62.57, 20.75.   MALDI-TOF-MS (pos) calc. for C46H52NaO8, 755.8, found 756.2 (M + Na+).

    7,23,39-trimethyl-49,51,53-trimethoxy-2,3,10,11,18,19,26,27,34,35,42,43-dodecahomo-3,11,19,27,35,43-hexaoxacalix[6]arene (4c3a3). H = 7.38 (s, 3H, Ar-H), 7.30 (s, 9H, Ar-H), 7.17 (s, 6H, MeO-Ar-H), 4.58 (s, 12H, Ar-CH2), 4.54 (s, 12H, MeO-Ar-CH2), 3.64 (s, 9H, OCH3), 2.29 (s, 9H, Ar-CH3); C = 154.66, 138.43, 133.61, 130.88, 130.48, 128.39, 127.28, 127.08, 72.36, 67.10, 62.64, 20.81.   MALDI-TOF-MS (pos) calc. for C54H60NaO9 876.1, found 876.0 (M + Na+).

    7,15,31,47-tetramethyl-57,58,60,62-tetramethoxy-2,3,10,11,18,19,26,27,34,35,42,43,50,51-tetradecahomo-3,11,19,27,35,43,51-heptaoxacalix[7]arene (4c4a3). H = 7.38 (s, 3H, Ar-H), 7.31 (s, 9H, Ar-H), 7.18 (s, 8H, MeO-Ar-H), 4.58 (s, 16H, CH2), 4.55 (s, 12H, CH2), 3.67 (s, 6H, OCH3), 3.66 (s, 6H, OCH3), 2.28 (s, 12H, Ar-CH3); C = 154.59, 138.43, 133.63, 133.58, 130.97, 130.88, 130.83, 130.41, 128.41, 127.26, 127.20, 127.08, 72.38, 67.13, 62.72, 62.54, 20.81.   MALDI-TOF-MS (pos) calc. for C64H72NaO11, 1040.2, found 1040.6 (M + Na+).   (Found: C, 71.79; H, 7.01. Calc. for C64H72O11•3H2O: C, 71.74; H, 7.35%).
    7,23,39,55-tetramethyl-65,67,69,71-tetramethoxy-2,3,10,11,18,19,26,27,34,35,42,43,50,51,58,59-hexadecahomo-3,11,19,27,35,43,51,59-octaoxacalix[8]arene (4c4b4). H = 7.38 (s, 4H, Ar-H), 7.30 (s, 12H, Ar-H), 7.18 (s, 8H, MeO-Ar-H), 4.58 (s, 16H, Ar-CH2), 4.55 (s, 16H, MeO-Ar-CH2), 3.66 (s, 12H, OCH3), 2.28 (s, 12H, Ar-CH3); C = 154.58, 138.42, 133.62, 130.88, 130.40, 128.42, 127.21, 127.06, 72.38, 67.13, 62.64, 20.84.   MALDI-TOF-MS (pos) calc. for C72H80NaO12 1160.4, found 1160.5 (M + Na+).   (Found: C, 73.89; H, 7.06. Calc. for C72H80O12•2H2O: C, 73.68; H, 7.23%).

    7,22-dimethyl-31,34-dimethoxy-2,3,10,11,17,18,25,26-octahomo-3,11,18,26-tetraoxacalix[4]arene (4c2b2). Mp. 199-203 °C; H = 7.32 (s, 8H, Ar-H), 7.21 (s, 4H, MeO-Ar-H), 4.60 (s, 8H, CH2), 4.36 (s, 8H, CH2), 3.19 (s, 6H, OCH3), 2.32 (s, 6H, Ar-CH3); C = 155.23, 137.43, 133.53, 131.39, 130.83, 128.47, 72.07, 66.26, 62.55, 20.73.   MALDI-TOF-MS (pos) calc. for C36H40NaO6 591.7, found 591.5 (M + Na+).   (Found: C, 75.96; H, 7.09. Calc. for C36H40O6: C, 76.02; H, 7.10%).  

    7,15,30-trimethyl-39,40,43-trimethoxy-2,3,10,11,18,19,25,26,33,34-decahomo-3,11,19,26,34-pentaoxacalix[5]arene (4c3b2). H = 7.29 (s, 8H, Ar-H), 7.20 (s, 4H, MeO-Ar-H), 7.18 (s, 2H, MeO-Ar-H), 4.58 (s, 4H, CH2), 4.56 (s, 8H, CH2), 4.48 (s, 8H, CH2), 3.58 (s, 6H, OCH3), 3.57 (s, 3H, OCH3), 2.32 (s, 3H, Ar-CH3), 2.30 (s, 6H, Ar-CH3); C = 155.07, 154.83, 137.52, 131.12, 130.90, 130.75, 127.92, 72.14, 67.29, 67.16, 67.00, 62.92, 62.86, 20.81.   MALDI-TOF-MS (pos) calc. for C46H52NaO8, 755.8, found 756.1 (M + Na+).

    7,22,37-trimethyl-46,49,52-trimethoxy-2,3,10,11,17,18,25,26,32,33,40,41-dodecahomo-3,11,18,26,33,41-hexaoxacalix[6]arene (4c3b3). H = 7.32 (s, 12H, Ar-H), 7.19 (s, 6H, MeO-Ar-H), 4.57 (s, 12H, CH2), 4.51 (s, 12H, CH2), 3.62 (s, 9H, OCH3), 2.30 (s, 9H, Ar-CH3); C = 154.78, 137.58, 133.63, 130.86, 130.80, 127.91, 72.21, 67.00, 62.84, 20.82.   MALDI-TOF-MS (pos) calc. for C54H60NaO9 876.1, found 876.0 (M + Na+).

    7,15,30,45-tetramethyl-54,55,58,61-tetramethoxy-2,3,10,11,18,19,25,26,33,34,40,41,48,49-tetradecahomo-3,11,19,26,34,41,49-heptaoxacalix[7]arene (4c4b3). H = 7.37 (s, 12H, Ar-H), 7.19 (s, 8H, MeO-Ar-H), 4.58 (s, 16H, CH2), 4.53 (s, 12H, CH2), 3.67 (s, 3H, OCH3), 3.66 (s, 9H, OCH3), 2.30 (s, 9H, Ar-CH3), 2.29 (s, 3H, Ar-CH3); C = 154.68, 154.60, 137.61, 133.67, 133.63, 130.95, 130.88, 130.83, 130.59, 130.50, 127.93, 72.22, 67.01, 62.72, 20.86.   MALDI-TOF-MS (pos) calc. for C64H72NaO11, 1040.2, found 1040.2 (M + Na+).

    7,22,37,52-tetramethyl-61,64,67,70-tetramethoxy-2,3,10,11,17,18,25,26,32,33,40,41,47,48,55,56-hexadecahomo-3,11,18,26,33,41,48,56-octaoxacalix[8]arene (4c4a4): H = 7.35 (s, 16H, Ar-H), 7.19 (s, 8H, MeO-Ar-H), 4.58 (s, 16H, CH2), 4.54 (s, 16H, CH2), 3.67 (s, 12H, OCH3), 2.31 (s, 12H, Ar-CH3); C = 154.63, 137.61, 133.62, 130.88, 130.48, 127.88, 72.20, 67.01, 62.70, 20.83.   MALDI-TOF-MS (pos) calc. for C72H80NaO12 1160.4, found 1160.8 (M + Na+).

Table S1  Physical data of 2an (n = 3 – 8)

Compound
1H NMR (ppm) 
13C NMR (ppm) 
MALDI TOF MS (M + Na+)
Mp.


Ar-H
CH2
Ar
CH2
Calcd
Found
(°C)

2a3
7.71 (s, 3H), 

7.21-7.37 (m, 9H)
4.59 (s, 12H)
138.71, 128.14, 126.89, 126.89
71.60
383.5
383.5
86–88

2a4
7.29-7.32 (s, 16H)
4.54 (s, 16H)
138.33, 128.42, 127.37, 127.22
72.09
503.6
503.7
135-136

2a5
7.37 (s, 5H), 7.30 (s, 15H)
4.54 (s, 20H)
138.41, 128.48, 127.20, 127.10
71.98
623.7
623.6
109-110

2a6
7.35 (s, 6H), 7.29 (s, 18H)
4.54 (s, 24H)
138.41, 128.48, 127.17, 127.08
72.02
743.9
744.2
92-94

2a7
7.35 (s, 7H), 7.29 (s, 21H)
4.53 (s, 28H)
138.44, 128.51, 127.16, 127.08
72.08
864.1
864.2
127-129

2a8
7.35 (s, 8H), 7.28 (s, 24H)
4.53 (s, 32H)
138.44, 128.51, 127.16, 127.08
72.08
984.2
984.4
76-78

Table S2  Physical data of 2bn (n = 4 – 11)
Compound
1H NMR (ppm)
13C NMR (ppm) 
MALDI TOF MS (M+Na+)
Mp.


Ar-H
CH2
Ar
CH2
Calcd
Found
(°C)

2b4
7.19 (s, 16H)
4.50 (s, 16H)
137.84, 128.10
71.81
503.6
503.5
145-147

2b5
7.35 (s, 20H)
4.56 (s, 20H)
137.63, 127.84
71.51
623.7
623.6
143-145

2b6
7.36 (s, 24H)
4.55 (s, 24H)
137.59, 127.91
71.62
743.9
743.7
155-156

2b7
7.35 (s, 28H)
4.54 (s, 28H)
137.67, 127.91
71.75
864.1
864.0
97-100

2b8
7.35 (s, 32H)
4.54 (s, 32H)
137.57, 127.87
71.68
984.2
984.2
122-124

2b9
7.35 (s, 36H)
4.54 (s, 36H)
137.63, 127.89
71.73
1104.4
1104.4


2b10
7.35 (s, 40H)
4.54 (s, 40H)
137.62, 127.90
71.72
1224.5
1224.8


2b11
7.35 (s, 44H)
4.54 (s, 44H)
137.67, 127.91
71.75
1344.7
1344.7


Table S3  Physical data of 2cn (n = 3 – 9)
Compound
1H NMR (ppm)
MALDI TOF MS (M+Na+) 


Ar-H
CH2
OCH3
SCH3
Calcd
Found

2c3
7.08 (s, 6H)
4.45 (s, 12H)
3.18 (s, 9H)
2.27 (s, 9H)
515.2
515.1

2c4
7.17 (s, 8H)
4.48 (s, 16H)
3.38 (s, 12H)
2.30 (s, 12H)
679.8
679.9

2c5
7.16 (s, 10H)
4.53 (s, 20H)
3.55 (s, 15H)
2.27 (s, 15H)
844.0
844,1

2c6
7.18 (s, 12H)
4.58 (s, 24H)
3.66 (s, 18H)
2.28 (s, 18H)
1024.3a
1024.2 a

2c7
7.17 (s, 14H)
4.56 (s, 28H)
3.64 (s, 21H)
2.27 (s, 21H)
1172.4
1172.8

2c8
7.19 (s, 16H)
4.59 (s, 32H)
3.71 (s, 24H)
2.29 (s, 24H)
1336.7
1137.3

2c9
7.20 (s, 18H)
4.60 (s, 36H)
3.72 (s, 27H)
2.29 (s, 27H)
1500.9
1501.0

a M + K+.

Table S4  Physical data of 2cn (n = 3 – 9)
Compound
13C NMR (ppm) 
Mp. (°C)


Aromatic
CH2
OCH3
SCH3


2c3
155.74
132.60
131.36
131.04
66.27
62.00
20.67
133-135

2c4
155.26
133.34
131.35
130.76
66.90
62.48
20.74
221-222

2c5
154.68
133.47
130.7
130.66
67.06
62.51
20.77


2c6
154.52
133.55
130.86
130.41
67.30
62.58
20.83
142-145

2c7
154.61
133.54
130.85
130.53
67.25
62.58
20.82


2c8
154.48
133.57
130.88
130.35
67.33
62.58
20.84


2c9
154.46
133.59
130.90
130.33
67.36
62.55
20.86


Table S5  Physical data of 2dn (n = 4 – 7)
Compound
1H NMR (ppm)
MALDI TOF MS (M + Na+)


Ar-H
CH2
OCH3
SCH3
Calcd
Found

2d4
7.28 (s, 8H)
4.48 (s, 16H)
3.41 (s, 12H)
2.46 (s, 12H)
808.52
808.6

2d5
7.27 (s, 10H)
4.53 (s, 20H)
3.57 (s, 15H)
2.43 (s, 15H)
1004.33
1003.68

2d6
7.29 (s, 12H)
4.56 (s, 24H)
3.64 (s, 18H)
2.42 (s, 18H)
1200.59
1201.27

2d7
7.30 (s, 14H)
4.58 (s, 28H)
3.68 (s, 21H)
2.43 (s, 21H)
1396.86
1396.89

Table S6  Physical data of 2dn (n = 4 – 7)

Compound
13C NMR (ppm) 
Mp. (°C)


Aromatic
CH2
OCH3
SCH3


2d4
155.20
133.30
131.74
129.13
66.56
62.45
16.60
155-156

2d5
154.72
133.48
131.88
128.62
66.92
62.52
16.62


2d6
154.63
133.55
131.89
128.42
67.03
62.54
16.55


2d7
154.54
133.58
131.91
128.31
67.10
62.55
16.57


Table S7  Physical data of 4cnan and 4cn+1an (n = 2 – 4)
Compound
1H NMR (ppm)
MALDI TOF MS (M + Na+)


Ar-H
MeO-Ar-H
CH2
OCH3
Ar-CH3
Calcd
Found

4c2a2
7.37 (s, 2H), 
7.28-7.32 (m, 6H)
7.17 (s, 4H)
4.57 (s, 8H),

4.46 (s, 8H)
3.44 (s, 6H)
2.29(s, 6H)
591.71
591.49

4c3a2
7.38 (s, 2H), 
7.30-7.33 (m, 6H)
7.18 (s, 2H), 7.17 (s, 2H), 7.13 (s, 2H)
4.58 (s, 4H),

4.56 (s, 8H),

4.52 (s, 4H),

4.51 (s, 4H)
3.61 (s, 6H),

3.58 (s, 3H)
2.26 (s, 6H), 2.19 (s, 3H)
755.81
756.24

4c3a3
7.38 (s, 3H), 
7.30 (s, 9H)
7.17 (s, 6H)
4.58 (s, 12H) ,

4.54 (s, 12H)
3.64 (s, 9H)
2.29 (s, 9H)
876.06
876.03

4c4a3
7.38 (s, 3H), 
7.31 (s, 9H)
7.18 (s, 8H)
4.58 (s, 16H),

4.55 (s, 12H)
3.67 (s, 6H), 3.66 (s, 6H)
2.28 (s, 12H)
1040.16
1040.59

4c4a4
7.38 (s, 4H), 
7.30 (s, 12H)
7.18 (s, 8H)
4.58 (s, 16H),

4.55 (s, 16H)
3.66 (s, 12H)
2.28 (s, 12H)
1160.42
1160.53

Table S8  Physical data of 4cnan and 4cn+1an (n = 2 – 4)

Compound
13C NMR (ppm)


Ar
CH2
OCH3
Ar-CH3

4c2a2
155.01, 138.25, 133.50, 131.09, 130.76, 128.34, 127.68, 127.44
72.42, 67.05
62.66
20.73

4c3a2
154.78, 154.36, 138.42, 133.61, 133.55, 130.96, 130.83, 130.76, 130.63, 130.15, 128.35, 127.36, 127.15, 127.07
72.29, 67.27, 67.10, 66.90
62.73, 62.57
20.75

4c3a3
154.66, 138.43, 133.61, 130.88, 130.48, 128.39, 127.28, 127.08
72.36, 67.10
62.64
20.81

4c4a3
154.59, 138.43, 133.63, 133.58, 130.97, 130.88, 130.83, 130.41, 128.41, 127.26, 127.20, 127.08
72.38, 67.13
62.72, 62.5
20.81

4c4a4
154.58, 138.42, 133.62, 130.88, 130.40, 128.42, 127.21, 127.06
72.38, 67.13
62.64
20.84

Table S9  Physical Data of 4cnbn and 4cn+1bn (n = 2 – 4)
Compound
1H NMR (ppm)
MALDI TOF MS (M + Na+)


Ar-H
MeO-Ar-H
CH2
OCH3
Ar-CH3
Calcd
Found

4c2a2
7.32 (s, 8H)
7.21 (s, 4H)
4.60 (s, 8H), 4.36 (s, 8H)
3.19 (s, 6H)
2.32 (s, 6H)
591.71
591.49

4c3a2
7.29 (s, 8H)
7.20 (s, 4H), 7.18 (s, 2H)
4.58 (s, 4H), 4.56 (s, 8H), 4.48 (s, 8H)
3.58 (s, 6H), 3.57 (s, 3H)
2.32 (s, 3H), 2.30 (s, 6H)
755.81
756.10

4c3a3
7.32 (s, 12H)
7.19 (s, 6H)
4.57 (s, 12H), 4.51 (s, 12H)
3.62 (s, 9H)
2.30 (s, 9H)
876.06
876.03

4c4a3
7.37 (s, 12H)
7.19 (s, 8H)
4.58 (s, 16H),

4.55 (s, 12H)
3.67 (s, 6H), 3.66 (s, 6H)
2.30 (s, 9H), 2.28 (s, 3H)
1040.16
1040.16

4c4a4
7.35 (s, 16H)
7.19 (s, 8H)
4.58 (s, 16H),

4.54 (s, 16H)
3.67 (s, 12H)
2.31 (s, 12H)
1160.42
1160.80

Table S10  Physical Data of 4cnbn and 4cn+1bn (n = 2 – 4)

Compound
13C NMR (ppm)


Ar
CH2
OCH3
Ar-CH3

4c2b2
155.23, 137.43, 133.53, 131.39, 130.83, 128.47
72.07, 66.26
62.55
20.73

4c3b2
155.07, 154.83, 137.52, 131.12, 130.90, 130.75, 127.92
72.14, 67.29, 67.16, 67.00
62.92, 62.86
20.81

4c3b3
154.78, 137.58, 133.63, 130.86, 130.80, 127.91
72.21, 67.00
62.84
20.82

4c4b3
154.68, 154.60, 137.61, 133.67, 133.63, 130.95, 130.88, 130.83, 130.59, 130.50, 127.93
72.22, 67.01
62.72
20.86

4c4b4
154.63, 137.61, 133.62, 130.88, 130.48, 127.88
72.20, 67.01
62.70
20.83

