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Single Crystal X-ray Structure Determination 

Crystallographic data for 1, 2, 13, 15, 17 and 27 were collected on a Bruker 

SMART APEX-II CCD diffractometer equipped with a graphite monochromator at 

296 K using Mo-Ka radiation (λ = 0.071073 Å). The data were corrected for Lorentz 

polarization factors as well as for absorption. Structures were solved by direct 

methods and refined by full-matrix least-squares methods on F2 with the SHELX-97 

program (G. M. Sheldrick, SHELXL-97, Program for refinement of crystal structure, 

University of Göttingen, Germany, 1997). All non-hydrogen atoms were refined 

anisotropically, while hydrogen atoms were placed in geometrically calculated 

positions. CCDC reference numbers 969892-969893, 969896–969899 for 1, 2, 13, 15, 

17 and 27 respectively. These data can be obtained free of charge from The 

Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif. 

 

Fig S1 Molecular structure of 1. H atoms are omitted for clarity. 
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Fig S2 Molecular structure of 13. H atoms are omitted for clarity. 

 

Fig S3 Molecular structure of 15. H atoms are omitted for clarity. 

 

Fig S4 Molecular structure of 17. H atoms are omitted for clarity. 

The 1H and 13C NMR Data of Compounds 3 and 11 

3: 1H NMR (400 MHz, CDCl3):  8.18–8.23 (m, 4H), 7.92–7.94 (m, 1H), 7.81–7.83 

(m, 1H), 7.67–7.77 (m, 5H), 7.45–7.54 (m, 3H), 7.36–7.39 (m, 1H). 13C NMR (100 

MHz, CDCl3):  156.9, 148.4, 142.1, 140.6, 138.6, 136.8, 129.7, 128.9, 127.9, 127.7, 

127.6, 127.5, 127.2, 126.3, 118.9. 

11: 1H NMR (400 MHz, CDCl3):  8.22–8.25 (m, 2H), 8.18 (dd, 2H), 7.98–8.00 (m, 

2H), 7.89 (d, 1H), 7.74 (dd, 2H), 7.38–7.56 (m, 6H). 13C NMR (100 MHz, CDCl3):  

157.3, 147.7, 140.4, 139.6, 139.0, 136.9, 129.7, 129.4, 128.9, 128.7, 127.7, 127.6, 

127.4, 126.3, 125.2, 119.4, 119.1. 
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Table S1.  Crystal data and structure refinement for 1. 

      Empirical formula                 C31 H27 Cl Fe N Pd 

      Formula weight                    611.24 

      Temperature                       296(2) K 

      Wavelength                        0.71073 A 

      Crystal system, space group       Monoclinic,  P2(1)/n 

      Unit cell dimensions        a = 13.9977(16) A   alpha = 90 deg. 

                              b = 10.9009(12) A    beta = 101.9790(10) deg. 

                              c = 18.025(2) A   gamma = 90 deg. 

      Volume                            2690.6(5) A^3 

      Z, Calculated density             4,  1.509 Mg/m^3 

      Absorption coefficient            1.326 mm^-1 

      F(000)                            1236 

      Crystal size                      0.40 x 0.30 x 0.20 mm 

      Theta range for data collection   2.31 to 25.50 deg. 

      Limiting indices                -16<=h<=16, -13<=k<=13, -21<=l<=21 

      Reflections collected / unique    19106 / 5007 [R(int) = 0.0521] 

      Completeness to theta = 25.50     99.9 % 

      Absorption correction             None 

      Max. and min. transmission        0.7773 and 0.6190 

      Refinement method                 Full-matrix least-squares on F^2 

      Data / restraints / parameters    5007 / 0 / 345 

      Goodness-of-fit on F^2            1.000 

      Final R indices [I>2sigma(I)]     R1 = 0.0362, wR2 = 0.0772 

      R indices (all data)              R1 = 0.0598, wR2 = 0.0888 

      Largest diff. peak and hole       0.484 and -0.352 e.A^-3 
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Table S2.  Crystal data and structure refinement for 2. 

      Empirical formula                 C82 H94 Cl2 Fe2 N8 Pd2 

      Formula weight                    1587.05 

      Temperature                       296(2) K 

      Wavelength                        0.71073 A 

      Crystal system, space group       Orthorhombic,  Pca2(1) 

      Unit cell dimensions              a = 16.077(2) A   alpha = 90 deg. 

                                    b = 12.6076(17) A    beta = 90 deg. 

                                    c = 37.742(5) A   gamma = 90 deg. 

      Volume                            7650.3(18) A^3 

      Z, Calculated density             4,  1.378 Mg/m^3 

      Absorption coefficient            0.952 mm^-1 

      F(000)                            3280 

      Crystal size                      0.37 x 0.32 x 0.25 mm 

      Theta range for data collection   2.32 to 25.50 deg. 

      Limiting indices               -19<=h<=19, -15<=k<=15, -45<=l<=45 

      Reflections collected / unique    54077 / 14233 [R(int) = 0.0727] 

      Completeness to theta = 25.50     99.9 % 

      Absorption correction             None 

      Max. and min. transmission        0.7967 and 0.7195 

      Refinement method                 Full-matrix least-squares on F^2 

      Data / restraints / parameters    14233 / 244 / 881 

      Goodness-of-fit on F^2            1.049 

      Final R indices [I>2sigma(I)]     R1 = 0.0525, wR2 = 0.1301 

      R indices (all data)              R1 = 0.0766, wR2 = 0.1462 

      Absolute structure parameter      0.12(3) 

      Largest diff. peak and hole       2.253 and -0.883 e.A^-3 
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Table S3.  Crystal data and structure refinement for 13. 
 

      Empirical formula                 C22 H17 N O 

      Formula weight                    311.37 

      Temperature                       296(2) K 

      Wavelength                        0.71073 A 

      Crystal system, space group       Orthorhombic,  Pna2(1) 

      Unit cell dimensions              a = 6.3212(16) A   alpha = 90 deg. 

                                    b = 7.4318(19) A    beta = 90 deg. 

                                    c = 33.967(9) A   gamma = 90 deg. 

      Volume                            1595.7(7) A^3 

      Z, Calculated density             4,  1.296 Mg/m^3 

      Absorption coefficient            0.079 mm^-1 

      F(000)                            656 

      Crystal size                      0.41 x 0.32 x 0.26 mm 

      Theta range for data collection   2.81 to 25.50 deg. 

      Limiting indices                  -6<=h<=7, -9<=k<=8, -13<=l<=41 

      Reflections collected / unique    4861 / 1796 [R(int) = 0.0584] 

      Completeness to theta = 25.50     99.5 % 

      Absorption correction             None 

      Max. and min. transmission        0.9797 and 0.9683 

      Refinement method                 Full-matrix least-squares on F^2 

      Data / restraints / parameters    1796 / 1 / 218 

      Goodness-of-fit on F^2            1.000 

      Final R indices [I>2sigma(I)]     R1 = 0.0478, wR2 = 0.0928 

      R indices (all data)              R1 = 0.0939, wR2 = 0.1132 

      Absolute structure parameter      0(3) 

      Largest diff. peak and hole       0.147 and -0.156 e.A^-3 
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Table S4.  Crystal data and structure refinement for 15. 
  

      Empirical formula                 C25 H17 N 

      Formula weight                    331.40 

      Temperature                       296(2) K 

      Wavelength                        0.71073 A 

      Crystal system, space group       Orthorhombic,  Pbca 

      Unit cell dimensions              a = 14.2395(19) A   alpha = 90 deg. 

                                     b = 7.5461(10) A    beta = 90 deg. 

                                     c = 32.144(4) A   gamma = 90 deg. 

      Volume                            3454.0(8) A^3 

      Z, Calculated density             8,  1.275 Mg/m^3 

      Absorption coefficient            0.074 mm^-1 

      F(000)                            1392 

      Crystal size                      0.41 x 0.32 x 0.26 mm 

      Theta range for data collection   2.53 to 25.50 deg. 

      Limiting indices                  -17<=h<=17, -9<=k<=9, -38<=l<=38 

      Reflections collected / unique    19334 / 3217 [R(int) = 0.0758] 

      Completeness to theta = 25.50     99.9 % 

      Absorption correction             None 

      Max. and min. transmission        0.9811 and 0.9705 

      Refinement method                 Full-matrix least-squares on F^2 

      Data / restraints / parameters    3217 / 0 / 235 

      Goodness-of-fit on F^2            0.993 

      Final R indices [I>2sigma(I)]     R1 = 0.0498, wR2 = 0.1021 

      R indices (all data)              R1 = 0.1219, wR2 = 0.1364 

      Largest diff. peak and hole       0.122 and -0.179 e.A^-3 
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Table S5.  Crystal data and structure refinement for 17. 
 

      Empirical formula                 C21 H14 F N 

      Formula weight                    299.33 

      Temperature                       296(2) K 

      Wavelength                        0.71073 A 

      Crystal system, space group       Monoclinic,  P2(1)/c 

      Unit cell dimensions              a = 15.95(2) A   alpha = 90 deg. 

                                  b = 7.413(10) A    beta = 94.011(18) deg. 

                                   c = 6.299(9) A   gamma = 90 deg. 

      Volume                            742.9(17) A^3 

      Z, Calculated density             2,  1.338 Mg/m^3 

      Absorption coefficient            0.087 mm^-1 

      F(000)                            312 

      Crystal size                      0.34 x 0.25 x 0.21 mm 

      Theta range for data collection   2.56 to 25.49 deg. 

      Limiting indices                  -19<=h<=19, -8<=k<=8, -7<=l<=5 

      Reflections collected / unique    3442 / 1369 [R(int) = 0.0512] 

      Completeness to theta = 25.49     99.5 % 

      Absorption correction             None 

      Max. and min. transmission        0.9821 and 0.9712 

      Refinement method             Full-matrix least-squares on F^2 

      Data / restraints / parameters    1369 / 0 / 112 

      Goodness-of-fit on F^2            1.048 

      Final R indices [I>2sigma(I)]     R1 = 0.0663, wR2 = 0.1535 

      R indices (all data)              R1 = 0.1626, wR2 = 0.1912 

      Largest diff. peak and hole       0.124 and -0.167 e.A^-3 
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Table S6.  Crystal data and structure refinement for 27. 

      Empirical formula                 C29 H23 N O2 

      Formula weight                    417.48 

      Temperature                       296(2) K 

      Wavelength                        0.71073 A 

      Crystal system, space group       Monoclinic,  P2(1)/n 

      Unit cell dimensions              a = 12.397(5) A   alpha = 90 deg. 

                                  b = 13.109(5) A    beta = 93.129(5) deg. 

                                  c = 13.546(5) A   gamma = 90 deg. 

      Volume                            2198.2(14) A^3 

      Z, Calculated density             4,  1.261 Mg/m^3 

      Absorption coefficient            0.079 mm^-1 

      F(000)                            880 

      Crystal size                      0.49 x 0.33 x 0.30 mm 

      Theta range for data collection   2.67 to 25.50 deg. 

      Limiting indices                -14<=h<=15, -15<=k<=15, -13<=l<=16 

      Reflections collected / unique    11771 / 4014 [R(int) = 0.0292] 

      Completeness to theta = 25.50     98.3 % 

      Absorption correction             None 

      Max. and min. transmission        0.9768 and 0.9625 

      Refinement method                 Full-matrix least-squares on F^2 

      Data / restraints / parameters    4014 / 0 / 291 

      Goodness-of-fit on F^2            1.035 

      Final R indices [I>2sigma(I)]     R1 = 0.0494, wR2 = 0.1221 

      R indices (all data)              R1 = 0.0860, wR2 = 0.1421 

      Largest diff. peak and hole       0.308 and -0.167 e.A^-3 


