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Table 1.  Crystal data and structure refinement for compound 2. 
Identification code  6906 
Empirical formula  C54 H32 · CH2 Cl2 
Color  orange 
Formula weight  765.72  g · mol-1 
Temperature  100 K 
Wavelength  0.71073 Å 
Crystal system  Orthorhombic 
Space group  Pbca,  (no. 61) 
Unit cell dimensions a = 18.3571(17) Å α= 90°. 
 b = 17.9992(19) Å β= 90°. 
 c = 23.152(4) Å γ = 90°. 
Volume 7649.8(17) Å3 
Z 8 
Density (calculated) 1.330  Mg · m-3 
Absorption coefficient 0.210 mm-1 
F(000) 3184 e 
Crystal size 0.512 x 0.114 x 0.095 mm3 
θ range for data collection 2.64 to 33.20°. 
Index ranges -16 ≤ h ≤ 28, -27≤ k ≤ 26, -35≤ l ≤ 35 
Reflections collected 66746 
Independent reflections 14624 [Rint = 0.0821] 

Reflections with I>2σ(I) 8578 
Completeness to θ = 27.50° 99.9 % 
Absorption correction Gaussian 
Max. and min. transmission 0.99 and 0.98 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 14624 / 0 / 514 
Goodness-of-fit on F2 1.046 
Final R indices [I>2σ(I)] R1 = 0.0651 wR2 = 0.1191 
R indices (all data) R1 = 0.1348 wR2 = 0.1437 

Largest diff. peak and hole 0.528 and -0.595 e · Å-3 

 

Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2012



Table 2.  Crystal data and structure refinement of compound 5. 
Identification code  7053 
Empirical formula  C17 H8 F6 
Color  colourless 
Formula weight  326.23  g · mol-1 
Temperature  100 K 
Wavelength  0.71073 Å 
Crystal system  Orthorhombic 
Space group  Pna21,  (no. 33) 
Unit cell dimensions a = 7.266(2) Å α= 90°. 
 b = 20.145(6) Å β= 90°. 
 c = 9.725(3) Å γ = 90°. 
Volume 1423.4(7) Å3 
Z 4 
Density (calculated) 1.522  Mg · m-3 
Absorption coefficient 0.143 mm-1 
F(000) 656 e 
Crystal size 0.09 x 0.026 x 0.026 mm3 
θ range for data collection 2.33 to 26.44°. 
Index ranges -9 ≤ h ≤ 8, -25≤ k ≤ 25, -12 ≤ l ≤ 12 
Reflections collected 25958 
Independent reflections 2869 [Rint = 0.0786] 

Reflections with I>2σ(I) 2559 
Completeness to θ = 26.44° 98.6 % 
Absorption correction Gaussian 
Max. and min. transmission 1.00 and 0.99 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 2869 / 1 / 208 
Goodness-of-fit on F2 1.025 
Final R indices [I>2σ(I)] R1 = 0.0643 wR2 = 0.1737 
R indices (all data) R1 = 0.0719 wR2 = 0.1819 

Absolute structure parameter 0.4(13) 
Largest diff. peak and hole 0.874 and -0.363 e · Å-3 
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Table 3.  Crystal data and structure refinement of compound 6. 
Identification code  6971 
Empirical formula  C21 H18 O4 
Color  colourless 
Formula weight  334.35  g · mol-1 
Temperature  100 K 
Wavelength  0.71073 Å 
Crystal system  MONOCLINIC 
Space group  P21/c,  (no. 14) 
Unit cell dimensions a = 9.5811(7) Å α= 90°. 
 b = 20.9360(19) Å β= 115.659(6)°. 
 c = 9.7491(7) Å γ = 90°. 
Volume 1762.7(2) Å3 
Z 4 
Density (calculated) 1.260  Mg · m-3 
Absorption coefficient 0.087 mm-1 
F(000) 704 e 
Crystal size 0.30 x 0.12 x 0.07 mm3 
θ range for data collection 2.67 to 33.17°. 
Index ranges -14 ≤ h ≤ 14, -28≤ k ≤ 32, -14≤ l ≤ 14 
Reflections collected 36463 
Independent reflections 6720 [Rint = 0.0835] 

Reflections with I>2σ(I) 4666 
Completeness to θ = 27.50° 99.9 % 
Absorption correction Gaussian 
Max. and min. transmission 0.99 and 0.97 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 6720 / 0 / 228 
Goodness-of-fit on F2 1.194 
Final R indices [I>2σ(I)] R1 = 0.0656 wR2 = 0.1703 
R indices (all data) R1 = 0.1006 wR2 = 0.1922 

Largest diff. peak and hole 0.440 and -0.470 e · Å-3 
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Table 4.  Crystal data and structure refinement for compound 8. 
Identification code  6979sadabs 
Empirical formula  C21 H16 F2 O4 
Color  colourless 
Formula weight  370.34  g · mol-1 
Temperature  100 K 
Wavelength  1.54178 Å 
Crystal system  MONOCLINIC 
Space group  P21/n,  (no. 14) 
Unit cell dimensions a = 4.5285(2) Å α= 90°. 
 b = 45.944(2) Å β= 101.410(3)°. 
 c = 8.2961(4) Å γ = 90°. 
Volume 1691.96(14) Å3 
Z 4 
Density (calculated) 1.454  Mg · m-3 
Absorption coefficient 0.972 mm-1 
F(000) 768 e 
Crystal size 0.35 x 0.04 x 0.04 mm3 
θ range for data collection 1.92 to 54.79°. 
Index ranges -4 ≤ h ≤ 4, -48≤ k ≤ 48, -8≤ l ≤ 8 
Reflections collected 18616 
Independent reflections 2071 [Rint = 0.0651] 

Reflections with I>2σ(I) 1705 
Completeness to θ = 54.79° 98.1 % 
Absorption correction Gaussian 
Max. and min. transmission 0.97 and 0.83 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 2071 / 0 / 246 
Goodness-of-fit on F2 1.056 
Final R indices [I>2σ(I)] R1 = 0.0544 wR2 = 0.1368 
R indices (all data) R1 = 0.0671 wR2 = 0.1465 

Largest diff. peak and hole 0.376 and -0.317 e · Å-3 
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Table 5.  Crystal data and structure refinement for compound 17. 
Identification code  6946 
Empirical formula  C14 H12 F12 N2 
Color  yellow 
Formula weight  436.26  g · mol-1 
Temperature  100 K 
Wavelength  0.71073 Å 
Crystal system  MONOCLINIC 
Space group  P21/n,  (no. 14) 
Unit cell dimensions a = 14.0303(8) Å α= 90°. 
 b = 8.0790(8) Å β= 111.802(4)°. 
 c = 15.6424(12) Å γ = 90°. 
Volume 1646.3(2) Å3 
Z 4 
Density (calculated) 1.760  Mg · m-3 
Absorption coefficient 0.201 mm-1 
F(000) 872 e 
Crystal size 0.29 x 0.27 x 0.14 mm3 
θ range for data collection 2.80 to 33.23°. 
Index ranges -21 ≤ h ≤ 21, -12≤ k ≤ 12, -24≤ l ≤ 24 
Reflections collected 33671 
Independent reflections 6308 [Rint = 0.0422] 

Reflections with I>2σ(I) 4676 
Completeness to θ = 30.00° 99.9 % 
Absorption correction Gaussian 
Max. and min. transmission 0.97398 and 0.95608 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 6308 / 0 / 257 
Goodness-of-fit on F2 1.038 
Final R indices [I>2σ(I)] R1 = 0.0557 wR2 = 0.1597 
R indices (all data) R1 = 0.0786 wR2 = 0.1772 

Largest diff. peak and hole 0.732 and -0.643 e · Å-3 
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Table 6.  Crystal data and structure refinement of compound 18. 
Identification code  6966 
Empirical formula  C26 H40 N2 O8 
Color  yellow 
Formula weight  508.60  g · mol-1 
Temperature  100 K 
Wavelength  0.71073 Å 
Crystal system  MONOCLINIC 
Space group  C 2/c,  (no. 15) 
Unit cell dimensions a = 10.3691(5) Å α= 90°. 
 b = 16.1875(9) Å β= 95.356(4)°. 
 c = 15.8390(10) Å γ = 90°. 
Volume 2647.0(3) Å3 
Z 4 
Density (calculated) 1.276  Mg · m-3 
Absorption coefficient 0.094 mm-1 
F(000) 1096 e 
Crystal size 0.40 x 0.26 x 0.17 mm3 
θ range for data collection 2.76 to 36.10°. 
Index ranges -17 ≤ h ≤ 17, -26≤ k ≤ 26, -26≤ l ≤ 26 
Reflections collected 48455 
Independent reflections 6305 [Rint = 0.0334] 

Reflections with I>2σ(I) 5257 
Completeness to θ = 27.50° 99.8 % 
Absorption correction Gaussian 
Max. and min. transmission 0.99 and 0.97 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 6305 / 0 / 169 
Goodness-of-fit on F2 1.024 
Final R indices [I>2σ(I)] R1 = 0.0360 wR2 = 0.0919 
R indices (all data) R1 = 0.0476 wR2 = 0.0979 

Largest diff. peak and hole 0.499 and -0.270 e · Å-3 
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Table 7.  Crystal data and structure refinement for compound 19. 
Identification code  6975 
Empirical formula  C32 H38 N2 O4 
Color  red 
Formula weight  514.64  g · mol-1 
Temperature  100 K 
Wavelength  0.71073 Å 
Crystal system  ORTHORHOMBIC 
Space group  Pbca,  (no. 61) 
Unit cell dimensions a = 13.7855(13) Å α= 90°. 
 b = 18.3094(12) Å β= 90°. 
 c = 21.682(2) Å γ = 90°. 
Volume 5472.7(9) Å3 
Z 8 
Density (calculated) 1.249  Mg· m-3 
Absorption coefficient 0.082 mm-1 
F(000) 2208 e 
Crystal size 0.38 x 0.21 x 0.18 mm3 
θ range for data collection 2.64 to 33.18°. 
Index ranges -17 ≤ h ≤ 21, -28≤ k ≤ 28, -33≤ l ≤ 33 
Reflections collected 80356 
Independent reflections 10457 [Rint = 0.0601] 

Reflections with I>2σ(I) 8250 
Completeness to θ = 27.50° 99.8 % 
Absorption correction Gaussian 
Max. and min. transmission 0.99 and 0.98 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 10457 / 0 / 351 
Goodness-of-fit on F2 1.077 
Final R indices [I>2σ(I)] R1 = 0.0465 wR2 = 0.1162 
R indices (all data) R1 = 0.0669 wR2 = 0.1296 

Largest diff. peak and hole 0.604 and -0.499 e · Å-3 
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Table 8.  Crystal data and structure refinement of compound 20. 
Identification code  7008 
Empirical formula  C32 H36 F2 N2 O4 
Color  red 
Formula weight  550.63  g · mol-1 
Temperature  100 K 
Wavelength  0.71073 Å 
Crystal system  ORTHORHOMBIC 
Space group  Pbca, (no. 61) 
Unit cell dimensions a = 13.9352(18) Å α= 90°. 
 b = 18.6325(14) Å β= 90°. 
 c = 21.797(3) Å γ = 90°. 
Volume 5659.6(11) Å3 
Z 8 
Density (calculated) 1.292  Mg · m-3 
Absorption coefficient 0.094 mm-1 
F(000) 2336 e 
Crystal size 0.31 x 0.21 x 0.14 mm3 
θ range for data collection 2.61 to 33.22°. 
Index ranges -21 ≤ h ≤ 21, -28≤ k ≤ 28, -33≤ l ≤ 33 
Reflections collected 96395 
Independent reflections 10840 [Rint = 0.0717] 

Reflections with I>2σ(I) 7534 
Completeness to θ = 27.50° 99.9 % 
Absorption correction Gaussian 
Max. and min. transmission 0.99 and 0.98 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 10840 / 0 / 369 
Goodness-of-fit on F2 1.054 
Final R indices [I>2σ(I)] R1 = 0.0514 wR2 = 0.1081 
R indices (all data) R1 = 0.0881 wR2 = 0.1245 

Largest diff. peak and hole 0.463 and -0.322 e · Å-3 
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Table 9.  Crystal data and structure refinement of compound 28. 
Identification code  7000 
Empirical formula  C44 H37 F6 P3 S 
Color  colourless 
Formula weight  804.71  g · mol-1 
Temperature  100 K 
Wavelength  0.71073 Å 
Crystal system  TRICLINIC 
Space group  P1̄,  (no. 2) 
Unit cell dimensions a = 10.4125(4) Å α= 98.106(5)°. 
 b = 12.2494(14) Å β= 97.846(5)°. 
 c = 16.5886(7) Å γ = 110.584(5)°. 
Volume 1921.0(2) Å3 
Z 2 
Density (calculated) 1.391  Mg · m-3 
Absorption coefficient 0.271 mm-1 
F(000) 832 e 
Crystal size 0.14 x 0.12 x 0.07 mm3 
θ range for data collection 2.69 to 30.07°. 
Index ranges -14 ≤ h ≤ 14, -16≤ k ≤ 17, -23≤ l ≤ 23 
Reflections collected 26184 
Independent reflections 10957 [Rint = 0.0600] 

Reflections with I>2σ(I) 7538 
Completeness to θ = 27.50° 98.8 % 
Absorption correction Gaussian 
Max. and min. transmission 0.98 and 0.97 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 10957 / 0 / 488 
Goodness-of-fit on F2 1.030 
Final R indices [I>2σ(I)] R1 = 0.0565 wR2 = 0.1275 
R indices (all data) R1 = 0.0948 wR2 = 0.1464 

Largest diff. peak and hole 0.404 and -0.732 e · Å-3 
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Table 10.  Crystal data and structure refinement of compound 39. 
Identification code  7080 
Empirical formula  C28 H24 F2 O4 S 
Color  yellow 
Formula weight  494.53  g · mol-1 
Temperature  200 K 
Wavelength  0.71073 Å 
Crystal system  TRICLINIC 
Space group  P1̄,  (no. 2) 
Unit cell dimensions a = 7.9304(17) Å α= 98.06(2)°. 
 b = 12.5572(16) Å β= 104.24(2)°. 
 c = 13.327(4) Å γ = 105.687(12)°. 
Volume 1207.7(5) Å3 
Z 2 
Density (calculated) 1.360  Mg · m-3 
Absorption coefficient 0.182 mm-1 
F(000) 516 e 
Crystal size 0.27 x 0.23 x 0.17 mm3 
θ range for data collection 2.61 to 28.16°. 
Index ranges -10 ≤ h ≤ 10, -16≤ k ≤ 16, -17≤ l ≤ 17 
Reflections collected 21411 
Independent reflections 5879 [Rint = 0.0333] 

Reflections with I>2σ(I) 4668 
Completeness to θ = 28.16° 99.1 % 
Absorption correction Gaussian 
Max. and min. transmission 0.97 and 0.95 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 5879 / 0 / 327 
Goodness-of-fit on F2 1.052 
Final R indices [I>2σ(I)] R1 = 0.0452 wR2 = 0.1106 
R indices (all data) R1 = 0.0610 wR2 = 0.1207 

Largest diff. peak and hole 0.339 and -0.252 e · Å-3 
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